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5. INTRODUCTION: 

Accumulating evidence indicates that the "biobehavioral model" of health and disease may 
have considerable relevance for cancer generally, and breast cancer in particular. Broadly 
stated, this model proposes that what people think and feel affects the state of their health in 
two basic ways: by affecting their behavioral choices (e.g., smoking) and by affecting 
biological processes (e.g., cortisol levels) that affect risk and response to disease. Given the 
complexity of the interactions postulated by the biobehavioral model, to fully explore its 
implications for breast cancer it will be important to increase the number of researchers with 
the broad-based training that allows them to conduct truly interdisciplinary research 
addressing issues that transcend traditional disciplinary boundaries. Our ongoing 
Postdoctoral Training Program in Biobehavioral Breast Cancer Research is designed to 
provide trainees with advanced degrees in relevant areas (e.g., epidemiology, medicine, 
psychology, public health) with the necessary intellectual background needed to "speak the 
language" of the multiple relevant disciplines and with the "hands-on" experience under the 
tutelage of experienced mentors necessary to do interdisciplinary research and become 
independent investigators. 

6. BODY: 

During the past year of this four year funded program of postdoctoral training, our primary 
focus has been the continued improvement of all aspects of the training program, Task 1 
(a-k): 

a) Consistent with our proposed developmental plan, we continue to conduct a 
nation-wide search for applicants for the postdoctoral positions offered. We continue to 
receive large numbers of applications from strong candidates around the country. 

b) After an extensive evaluation process, including in person interviews with the 
strongest applicants, we have made offers to outstanding candidates, and have filled the four 
funded positions. 

c) We have initiated and scheduled a series of "Core Course" lectures presented by 
members of the faculty of the Mount Sinai School of Medicine, supplemented by outside 
speakers with particular expertise on relevant topics. For example, internal speakers have 
included Dr. George Raptis of the Department of Medicine, who provided an integrated series 
of three lectures entitled: "An introduction to the pathobiology of breast cancer;" "The clinical 
management of early stage breast cancer;" and, "The treatment of metastatic breast cancer." 
A recent outside speaker was Dr. Gary Winkel of the Graduate Center City University of New 
York, who gave a mini course introducing advanced statistical analysis with SAS. 

d) In addition we have supported a series of research seminars by Mount Sinai faculty 
and outside speakers to provide Trainees with exposure to recent developments in 
Biobehavioral Medicine, as well as related disciplines. For example, a recent outside speaker 
was Dr. Mark Litt of the University of Connecticut who presented his recent work on 
"Situational anticedents to smoking and drinking in alcoholic smokers: Analysis of 
experience sampling data." 

e) As indicated above, both the Core Course Curriculum and Seminar Series have 
been running over the past year. 

f) We continue our emphasis hands-on portion of the training program through the 
active mentoring of trainees by federally-funded faculty members. 



g) The Luncheon Lecture series (sometimes rescheduled as the "Bagel Breakfast" 
meeting), covering recent journal articles, work in progress by local investigators, and career 
development considerations by outside speakers has been scheduled and run. 

h) Guidance in the development of independent research projects has been provided 
by the mentors for each Trainee, as well as by feedback from other members of the faculty 
made more informally as part of the Luncheon Lecture series. 

i) Oversight for each Trainee's independent project is being provided by their Mentor 
and more informally by the rest of the faculty at Work-in-Progress (WIP) presentations as part 
of the Luncheon Lecture series. 

j) A formal evaluation of Trainees and the Program was conducted at the end of their 
third month in the program. A year-end evaluation is conducted around the time each 
Trainee completes their first year of the Program. 

k) In the first year of each Trainee's participation in the program, the focus has been 
the preparation of research reports from previous relevant research they may have 
conducted before joining the program, the preparation of research reports from the data 
collected from projects previously collected by their Mentors, and the preparation of initial 
reports concerning data which they collected during their first year of the Program. The 
development of Trainee's skills in grant writing has been fostered by one-on-one tutorials 
about the process as their Mentors have written and submitted grants, as well as by 
participation in our "in-house" grant review meetings in which faculty present their 
preliminary drafts of applications. 

7. KEY RESEARCH ACCOMPLISHMENTS: 

1) Key research accomplishments 
Conducted training program for 4 Postdoctoral Trainees 

Recruited trainee applications 
Evaluated potential trainees 
Developed and scheduled Core Curriculum 
Scheduled Seminar Series 
Ran Core Curriculum and Seminar Series 
Established "hands-on" research experience for each Trainee 
Scheduled and ran Luncheon Lecture / Bagel Breakfast series 
Guided development of independent research projects for each Trainee 
Provided oversight for each Trainee's independent project 
Conducted formal evaluations of Trainee and Program 
Facilitated preparation of research reports and grant applications 

8. REPORTABLE OUTCOMES: 

These are grouped alphabetically by Trainee below: 
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Summary We investigated the relation between benign ovarian tumours and lactose among 746 case women identified at seven New York 
metropolitan hospitals and 404 community controls, age and hospital frequency matched to the expected case distribution. No increase in risk 
was found for lactose (highest quartile versus lowest: adjusted odds ratio = 0.82 (95% Cl 0.57-1.20) or for any other lactose foods. 
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Galactose levels are determined by dietary sources (primarily 
lactose) and metabolism-related factors. The theory linking galac- 
tose to ovarian cancer aetiology originates from galactosaemia, 
which is characterized by the absence of transferase. Some galac- 
tosaemics experience ovarian failure or have elevated 
gonadotropins levels (Kaufman et al, 1981), which may increase 
ovarian cancer risk (Gardner, 1961; Cramer and Welch, 1983). An 
increased ovarian cancer risk has been reported with higher lactose 
intakes and with a higher lactose to transferase activity ratio 
(Cramer et al, 1989). 

The surgical diagnosis of benign epithelial tumours declines at 
ages when epithelial ovarian cancer incidence increases, 
suggesting that a small proportion of BOTs may progress to their 
invasive malignant counterparts (Bennington et al, 1968). This is 
consistent with observations of benign neoplasia located adjacent 
to or within ovarian cancers (McKay, 1962; Puls et al, 1992), and 
of benign to malignant epithelium histologic transition in one- 
quarter of a sample of ovarian cancers (Puls et al, 1992). Thus, 
benign and malignant ovarian tumours may share a common aeti- 
ology, and if so, they afford an opportunity to investigate potential 
risk factors closer to the time of aetiologic interest. 

MATERIALS AND METHODS 

Methods of this study have been described in more detail else- 
where (Westhoff et al, 2000). In this study English-speaking 
women, aged 18 to 74, with a telephone, residing in the New York 
metropolitan area within 50 miles of a participating hospital, 
having an ovary and not having a malignant tumour were eligible. 
Institutional review boards approved the study protocols. 
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BOT cases were diagnosed in 1992 and 1993. A uniform 
pathology review determined eligibility and histologic classifica- 
tion (Russell and Bannatyne, 1989). Controls, frequency-matched 
to the expected case distribution by 10-year age group and 
hospital, were identified using Waksberg's random digit dialing 
(RDD) method (Waksberg, 1978; Hartge et al, 1984). Participation 
rates among the cases and controls were 80.7% (n = 746) and 
71.4% (« = 404), respectively. RDD screener response rate was 
84.9%. 

A structured questionnaire was administered. A 127-item 
Willett food frequency questionnaire (FFQ) (Willett, 1990) about 
usual dietary intake during the 12 to 24 months before interview 
was self-completed by 90% (n = 673) of the cases and 87% 
(« = 352) of the controls (Britton et al, 2000). Primary lactose 
foods included skim or low-fat milk, whole milk, cream, sour 
cream, sherbet or ice milk, ice cream, yogurt, cottage or ricotta 
cheese, cream cheese, and other cheeses such as American or 
cheddar cheese. 

Median lactose intakes were compared by the Wilcoxon test 
(Conover, 1980). Unconditional logistic regression produced 
adjusted odds ratios (ORs) and 95% confidence intervals (CIs) 
(Hosmer and Lemeshow, 1989). Controls were compared to all 
cases and to the more common histologic sub-types: endo- 
metriomas, serious adenomas and teratomas. 

Lactose (grams per day) was considered as a continuous and 
categorical variable (classified into quartiles). The residual 
nutrient method was used for the latter (Willett et al. 1997). Foods 
were divided into three categories according to the control 
frequency distribution. In the models, categorical variables were 
represented as indicator variables and adjustment was made for 
age (<25/25-34/35^*4/45-54/55-64/65+ years), hospital (seven 
categories), total energy (kilocalories per day), and body mass 
index (BMI: weight in kilograms/height in metres squared) for the 
year prior to interview. When dietary fat and non-dietary factors 
were considered as confounders, estimates were unaffected thus 
subsequent models omitted these factors. To assess trends, quartile 
levels or indicator variable scores were entered in models as 
ordinal variables. 
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Table 1   Odds ratios and 95% confidence intervals for benign ovarian tumours, according to lactose intake as categorized by quartiles, among 1015 women in 

the New York Metropolitan Area, 1992-1993 

Controls Endometrioma" Mucinous adenoma Serous adenoma Teratoma" All cases'1 

Exposure (no.)" (no.) OR" 95% Cl" (no.) OR'   95% Cl (no. OR' 95% Cl (no .) ORc 95% Cl (no ) OR'95%CI 

Quartiles of lactose 

intake (grams) 

Q1 (S5.58) 86 72 1.00 15 1.00 51 1.00 38 1.00 1/4 1.00 

Q2 (5.59-10.42) 87 77 1.11   0.69-1.79 14 0.97    0.41-2.28 30 0.61   0.34-1.10 36 1.01   0.56-1.81 161 0.93   0.63-1.36 

Q3 (10.43-17.11) 88 74 1.06   0.66-1.70 20 1.37    0.62-3.02 51 1.08   0.63-1.83 50 1.37   0.79-2.38 185 1.04   0.71-1.52 

Q4(>17.11) 86 57 0.77   0.48-1.26 11 0.75    0.31-1.79 40 0.78   0.45-1.35 41 1.05   0.61-1.83 148 0.82   0.57-1.20 

P for trend 0.31 0.77 0.82 0.60 0.46 

■no., number of subjects; OR, Odds ratio; Cl, Confidence interval. "One woman with a teratoma and one with an endometrioma with missing information on 
body mass index (weight in kilograms/height in metres squared) were excluded from the logistic models. cAdjusted for age, hospital, total caloric intake, and 
body mass index for the year prior to interview. 

Table 2   Odds ratios and 95% confidence intervals for benign ovarian tumours in relation to lactose-food items, among 1015 women in the New York 

Metropolitan Area, 1992-1993 

Controls Endometrioma' Serous adenoma Teratoma1' All cases' 

Exposure (no.)" (no. OR" ' 95% Cl" (no. OR' 95% Cl (no.) OR' 95% Cl (no.) OR ' 95% Cl 

Whole milk (8 oz or 236.8 ml)" 
Never or <1/month 191 168 1.00 115 1.00 112 1.00 429 1.00 

1/month-£1/week 75 58 0.81 0.54-1.24 20 0.51 0.29-0.91 23 0.48 0.28-0.83 112 0.68 0.48-0.95 

2+/week 68 47 0.82 0.52-1.28 24 0.69 0.39-1.20 26 0.59 0.34-1.01 102 0.69 0.48-0.99 

Not ascertained 13 7 13 4 25 

P for trend 0.29 0.07 0.01 0.02 

Skim/low-fat milk (8 oz or 236.8 ml) 
Never or <1/month 132 90 1.00 61 1.00 50 1.00 224 1.00 

1/month-<1/week 57 48 1.26 0.77-2.06 26 0.99 0.55-1.78 28 1.28 0.72-2.28 102 1.03 0.69-1.53 

2+/week 152 137 1.25 0.86-1.81 79 1.13 0.74-1.75 84 1.43 0.92-2.22 328 1.21 0.90-1.63 

Not ascertained 6 5 6 3 14 

P for trend 0.26 0.56 0.11 0.20 

Yogurt (1 c or 226.8 g)" 
Never or <1/month 116 94 1.00 51 1.00 60 1.00 222 1.00 

1/month-< 1/week 126 120 1.15 0.79-1.70 64 1.25 0.77-2.01 60 0.89 0.56-1.39 262 1.08 0.79-1.48 

2+/week 101 65 0.84 0.54-1.30 52 1.20 0.73-1.98 44 0.79 0.49-1.29 172 0.86 0.61-1.21 

Not ascertained 4 1 5 1 12 

P for trend 0.52 0.48 0.35 0.44 

"no., number of subjects; OR, odds ratio; Cl, confidence interval; ml, millilitres; g, grams; oz, ounces; c, cups. "One woman with a teratoma and one with an 
endometrioma with missing information on body mass index (weight in kilograms/height in metres squared) were excluded from the logistic models. 'Adjusted 
for age, hospital, total caloric intake, and body mass index for the year prior to interview. 

RESULTS 

After exclusion of 1% of cases and controls with extreme 
energy intake (Howe et al, 1990; Hunter et al, 1996) 668 case 
women and 347 control women remained. Women could have 
multiple tumours of differing histology as a result the cases were 
diagnosed with 717 BOTs: 172 serous, 60 mucinous, 280 
endometrioid, and 8 Brenner tumours, as well as 165 teratomas 
and 32 fibroma-thecomas. All women (Westhoff et al, 2000) and 
those providing dietary information (Britton et al, 2000) had 
similar distributions of demographic and other characteristics. In 
general, controls were significantly more likely than cases to be 
parous and to have a non-private or no health care provider, a 
possible indicator of less diagnosis opportunity. Cases were non- 
significantly more likely to be white, never OC users and have 
larger BMI. The mean case age of 42.2 years (standard deviation 
(SD) = 11.9) was slightly older than the mean control age of 41.5 
years (SD= 12.5) (P = 0.4). 

All cases combined and each histologic type, except endo- 
metriomas, had non-significantly higher median lactose intakes 
than controls (data not shown). There was no evidence of an 
association or a dose-response relation between lactose intake and 
BOTs or any of the histologic sub-types (Table 1). Continuous 
lactose measures yielded similar findings; the ORs and 95% CIs 
per 10 grams of lactose were 0.90 (0.76-1.06), 0.89 (0.65-1.21), 
0.96 (0.80-1.16), 1.07 (0.89-1.27), and 0.97 (0.85-1.10), for 
endometriomas, mucinous adenomas, adenomas, teratomas, and 
all BOTs combined, respectively. 

Only whole milk was associated with BOTs (Table 2). A 
significant inverse relation was observed for all BOTs combined 
and for teratoma tumours, while a borderline significant inverse 
association was noted for tumours. Though these tests are indica- 
tive of an inverse trend, the observed association for the middle 
category of whole milk intake was either the same as or stronger 
than that observed for the highest category of intake. There were 
no other statistically significant associations or dose-response 
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relations for BOTs combined or for the individual histologic sub- 
types and consumption of any other lactose foods (selected items 
shown in Table 2). 

DISCUSSION 

In this study, whole milk was the only item significantly 
associated with BOTs for which estimates were below the null. 
Adjustment for total and types of dietary fat as well as lactose did 
not change the association. Thus, our results do not support an 
increased BOT risk in relation to the lactose or dietary fat 
component of dairy products. This agrees with our earlier finding 
of no relation between BOTs and saturated fat (Britton et al, 2000). 

If BOTs share a common aetiology with, or are precursors of 
malignant tumours, then the suggestion that either lactose or high- 
fat dairy products (Mettlin and Piver, 1990) increase ovarian 
cancer risk is not supported by this study. Our null lactose findings 
are consistent with studies examining borderline (Risch et al, 
1996) or malignant ovarian (Engle et al, 1991; Risch et al, 1994a; 
Herrintonetal, 1995; Mink et al, 1996; Webb et al, 1998) tumours, 
but contrast the findings of an elevated ovarian cancer risk in 
relation to lactose intake (Cramer et al, 1989) or in relation to the 
lactose to transferase ratio (Cramer et al, 1989). Lactose consump- 
tion relative to metabolic capability may be a more relevant 
measure of galactose exposure but information on transferase 
activity or lactose tolerance was not available. Finally, we found a 
reduced BOT risk associated with higher whole milk consumption. 
Studies of ovarian cancer risk and either whole milk (Cramer et al, 
1984, 1989; Mettlin and Piver, 1990; Ursin et al, 1990; Risch et al, 
1994a; Webb et al, 1998; Kushi et al, 1999) or dietary fat (Byers 
et al, 1983; Shu et al, 1989; Slattery et al, 1989; Tzonou 
et al, 1993; Rische et al, 1994b; Mink et al, 1996; Webb et al, 
1998; Kushi et al, 1999) consumption have inconsistent findings, 
generally reporting no association or an elevated risk. 

Participants in health-related studies might be more health 
conscious and therefore more likely to consume or report low-fat 
foods. This, coupled with the lower control response rate, could 
result in selection bias. Or, cases may be more motivated to 
provide truthful responses than controls, resulting in recall bias. 
These biases would result in an underestimation of low-fat, but an 
overestimation of high-fat, food associations. In light of the null 
findings, it is hard to conceive that these biases are selectively 
affecting low-fat food associations. Lactose findings should be 
unaffected because the lactose and fat content of foods are 
independent. 

We assessed commonly eaten major and minor lactose sources 
enabling us to rank participants' lactose exposure. The foods 
assessed were similar to the short list of items examined in a study 
reporting a high correlation (r = 0.96) between lactose estimated 
using 34 versus 7 lactose foods (Cooper et al, 1995). Among 
controls the expected ethnic/racial variation in lactose intake was 
observed (Scrimshaw and Murray, 1988). These findings, together 
with the similar mean lactose intakes for our white controls and 
those in another study (Cramer et al, 1989), lend credence to our 
lactose measure. 

Overall the study's findings do not support an elevated BOT risk 
in relation to lactose and are consistent with the results of most of 
the ovarian cancer studies (Engle et al, 1991; Risch 
et al, 1994a, 1996; Herrinton et al, 1995; Mink et al, 1996; Webb et 
al, 1998). The failure to detect an association might reflect a lack 
of power particularly in the histologic sub-type analyses. Finally, 

the reduction in BOT risk for greater whole milk intake could be a 
chance finding given the multiple comparisons made. 
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Abstract 

Objectives: The relation between benign ovarian tumors (BOTs) and nutrients, primarily dietary fat, was examined 
using case-control data. 
Methods: 746 cases were diagnosed from 1 January 1992 to 31 December 1993. The 404 age- and hospital frequency- 
matched community controls were identified by random digit dialing. Six hundred seventy-three cases and 351 
controls provided dietary information. 
Results: The risk of BOTs was elevated for the highest vs. lowest quartile of intake of total, vegetable, saturated, 
monounsaturated, and polyunsaturated fat. The corresponding age-, hospital-, total energy-, and body mass index- 
adjusted odds ratios (ORs) and 95% confidence intervals (CIs) are 1.3 (0.9-1.9), 1.7 (1.2-2.5), 1.2 (0.8-1.8), 1.3 (0.9- 
1.8), and 1.6 (1.1-2.3). After adjustment for polyunsaturated fat, the risk of BOTs only remained elevated for 
vegetable fat (highest vs. lowest quartile OR and 95% CI = 1.4 (0.8-2.3)). Elevated risks were observed for higher 
intakes of polyunsaturated fat with endometrioid, serous, and teratoma tumors. Higher intakes of vegetable fat, 
adjusted for polyunsaturated fat, increased the risk of endometrioid, mucinous, and serous tumors. Only the risk of 
serous BOTs was consistently lower for higher intakes of micronutrients, with the strongest reduction observed for 
sources of vitamin A. Estimates were not confounded by non-nutrient covariates. 
Conclusions: Polyunsaturated and vegetable fat may increase the risk of BOTs, while vitamin A may lower the risk 
of serous BOTs; however, these findings and lack of associations for other nutrients should be replicated. 

Introduction consistent as it is for malignant ovarian tumors [2, 7-10, 
12-14]. If BOTs progress or share a common etiology, 

The estimates of annual occurrence of surgically diag- they afford an opportunity to investigate potential risk 
nosed cases of benign ovarian tumors (BOTs) in the factors for malignant neoplasms closer to the time of 
United States range from 36 to 51 per 100,000 women etiologic interest. 
[1-3], with the only population-based study yielding an Though several ecological [15-22] and case-control 
estimate of 49.5 per 100,000 women [3]. BOTs not only studies  [23-26]  have  indicated   that  ovarian  cancer 
place a burden on the health care system [4], but a small incidence and mortality may be related to dietary fat 
percent  of these  tumors  may  progress  to  invasive intake, the findings of a case-control study [27] and two 
ovarian neoplasms [5, 6]. Additionally, certain ovarian prospective cohort studies [28, 29] do not corroborate 
benign and malignant histologic tumors may share a such a relation. Among the supportive studies, saturated 
common etiology. In particular, parity has been found fats [24, 25, 27, 30], rather than monounsaturated or 
to reduce the risk of both benign [7-10] and malignant polyunsaturated fats [24, 25, 27], increase the risk of 
[11] ovarian tumors. Furthermore, oral contraceptive ovarian cancer. Similarly, animal, instead of vegetable, 
(OC) use has also been associated with a lower risk of sources   of fat  have   also   been   associated  with   an 
BOTs, but the association has not been as strong and as increased risk of ovarian cancer [26, 30]. For micronu- 
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trients the evidence for a reduction in ovarian cancer 
risk for higher intakes of vitamin A [23, 24, 26, 27, 29], 
retinol [23, 25, 26, 29, 31], carotene [23, 25, 26, 31], 
vitamin C [23, 24, 26, 27, 29], or fruits [26, 29, 31] is 
weak. In contrast, the results have more consistently 
shown a lower risk of ovarian cancer for higher intakes 
of beta-carotene [24, 25, 29, 32], vegetables [23, 26, 28, 
29, 31, 32], and fiber [23-27]. Whether only one, or all, 
of these is associated with ovarian cancer is difficult to 
assess since intake of these items is highly correlated. 

This case-control study provides the first opportunity 
to evaluate whether dietary fat intake increases the risk 
of all BOTs combined as well as of the histologic 
subtypes endometrioid, serous, teratoma, and mucin- 
ous. Furthermore, the hypothesis that micronutrient 
consumption might reduce the risk of BOTs and the 
histologic types will be explored. 

cases by 10-year age group and hospital. Since subtypes 
of benign tumors have different age distributions, 
controls were matched so that for each 10-year age 
category there were at least as many controls as there 
were cases for the largest subtype of cases. Finally, 
women undergoing treatment for cancer were ineligible 
to be controls. 

Of the 924 women identified with confirmed BOTs, 
746 (80.7%) participated in the main study interview. 
The reasons for non-participation were 89 (9.6%) 
subject refusals, 43 (4.7%) doctor refusals, and 46 
(5.0%) subjects who were not traced or interviewed by 
the end of the study. Of the 566 eligible controls, 45 
(9.5%) could not be traced or interviewed before the 
study ended and 108 (19.1%) refused to be interviewed. 
The overall control response rate was 60.6% (screener 
response rate (84.9%) multiplied by control interview 
response rate (71.4%)). 

Materials and methods Data collection 

Study population 

The methods of this case-control study, undertaken 
primarily to evaluate whether the use of OCs was 
associated with BOTs, have been previously described 
[33]. To be eligible for the study women had to be 
English-speaking, aged 18-74, reside in the New York 
Metropolitan area within 50 miles of a participating 
hospital, had to have a telephone, and had to have at 
least one ovary. All protocols were approved by the 
relevant institutional review boards. Cases were women 
diagnosed, between 1 January 1992 and 31 December 
1993, with a benign ovarian tumor, including mature 
teratoma, endometrioid, serous, mucinous, Brenner or 
fibroma-thecoma. Women with a coexisting malignant 
neoplasm were excluded. Using histopathology criteria 
recommended by the World Health Organization and 
the International Federation of Gynecology and Ob- 
stetrics, the study pathologist determined final eligibility 
and histologic types [34]. In general, there was strong 
agreement between the original diagnosing and study 
pathologists' classifications, as indicated by high kappa 
values: mature teratoma (0.99), endometrioid (0.93), 
serous (0.70), mucinous (0.94), Brenner (0.94), and 
fibroma-thecoma (0.96). Since a woman could have 
multiple benign tumors, each type was classified. 

Controls were identified using a modified Waksberg's 
method of random digit dialing [35, 36]. The area code 
and telephone prefixes of all women admitted for 
gynecological care at the participating hospitals pro- 
vided the basis for sampling. Controls were frequency- 
matched to the distribution of benign ovarian tumor 

A structured questionnaire was administered inperson 
for 91% and 82% of the case and control women, 
respectively, with the remaining interviews conducted 
over the telephone. Information collected during the 
interview included sociodemographic factors, reproduc- 
tive and menstrual histories, contraceptive and non- 
contraceptive exogenous hormone use, alcohol use, 
cigarette smoking, body size, and medical history, as 
well as family history of cancer. The date of diagnosis 
and 3 months prior to the screener date for the random 
digit dialing process was the reference date for the cases 
and controls, respectively. 

Ninety percent of the cases and 87% of the controls 
who participated in the main study interview also self- 
completed a 126-item food-frequency questionnaire 
(FFQ), developed by Willett and colleagues, about their 
usual diet for the year that ended 1 year preceding the 
interview, i.e. for the time period 12-24 months prior to 
the interview [37]. Women classified their consumption 
into predefined frequency categories ranging from never 
or less than once per month to six or more times per 
day. A question was also included which allowed for 
other food items, eaten at least once per week, that were 
not specified elsewhere in the questionnaire. Subjects 
were queried regarding their use of oil or fat during the 
preparation of food items as well as about their use of 
vitamins and other dietary supplements. Average daily 
nutrient intakes were calculated from the FFQ using the 
Harvard Nutrient Database (23 May 1996) of food 
composition data. Micronutrient intake of retinol, 
carotene, crude fiber, folate, and vitamins A, C, and E 
was determined solely from dietary sources as well as 
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from dietary and supplementation sources. The latter 
either showed similar or stronger associations to the 
former; therefore, we present findings for micronutri- 
ents based on both dietary and supplementation 
sources. 

Data analysis 

Approximately 1 % of the cases and of the controls were 
excluded because the natural log of their total energy 
intake was more than three standard deviations from the 
mean of the log transformed data [38, 39], leaving 668 
cases and 347 controls for the analyses. Among the cases 
there were 717 BOTs, including 172 serous, 60 mucin- 
ous, 165 teratoma, 280 endometrioid, 32 fibroma- 
thecoma, and eight Brenner tumors. For subsequent 
analyses the data were not log transformed because 
doing so affects the interpretation of the coefficients. 

To compare the median value of the nutrients between 
the cases and the controls, the Wilcoxon test was 
employed [40]. Pearson correlation coefficients between 
nutrients were also calculated [41]. Since the parametric 
relationships between each of the nutrients and BOTs 
are unknown the standard multivariate and residual 
nutrient methods were employed to fit continuous and 
categorical nutrient variables, respectively [37]. In the 
latter method, which provides the least biased estimate 
of the association for categorized nutrients [42], the 
residuals from a model that regressed the nutrient on 
total energy were quartiled among the control distribu- 
tion of the nutrient and were included as indicator 
variables in the models. All of these models included 
total energy intake as a continuous variable. To assess 
the linear trend in the log odds of quartiles of nutrient 
consumption the indicator variable scores (0, 1, 2, 3) 
were entered as ordinal. The results from the residual 
nutrient technique are presented since similar findings 
for the standard multivariate and residual nutrient 
methods were observed and since the risk estimates 
across the quartiles did not always support a linear 
association. 

For the nutrients associated with BOTs, we explored 
whether they were confounding the relation for other 
nutrients and BOTs as well as if there was multiplicative 
interaction. To assess confounding, the potentially 
confounding nutrient was added as a continuous vari- 
able to a model that included the residual of the other 
nutrient in quartiles. Multiplicative interaction was 
evaluated by a test of differences in the minus two log- 
likelihoods of models with and without the interaction 
term included [41]. In the interaction models the 
nutrients were dichotomized at the median value among 
the control distribution. 
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Unconditional logistic regression models were used 
to determine odds ratios (ORs) and 95% confidence 
intervals (CIs) [43]. Analyses were performed to com- 
pare the entire group of control women to all women 
with BOTs, as well as to each of the following histologic 
subtypes: endometrioid, mucinous, serous, and tera- 
toma. This was done since heterogeneity by tumor 
subtype could not be ruled out a priori, due to their 
differing cellular origins. In addition, the previously 
reported associations for OCs in this study population 
[33], as well as the findings of several studies of 
malignant ovarian tumors [44-46], further suggest that 
the underlying etiology of these histologic subtypes may 
differ, including among epithelial subtypes. Given the 
small numbers of fibromathecoma and Brenner tumors, 
these were not analyzed separately. Women with mul- 
tiple tumor types were included in each applicable 
histology specific analysis. 

The models presented include the frequency matching 
factors, age (six groups) and hospital (seven categories) 
as indicator variables as well as total energy (kilocalo- 
ries/day) and body mass index (BMI: weight in kilo- 
grams/height in meters squared) for the year prior to 
the interview, hereafter referred to as current BMI, as 
continuous variables. Other covariates considered inde- 
pendently in the models included: demographic (type of 
health-care provider, race, education, marital status); 
reproductive (gravidity, parity included as a continuous 
variable, age at first full-term pregnancy, abortions, 
miscarriages, weeks of breast-feeding included as a 
continuous variable, fertility (with infertility defined as 
meeting at least two of the following criteria: (1) a 
doctor was seen for help with becoming pregnant, (2) if 
at least 12 consecutive months were spent trying to 
become pregnant, or (3) at least 12 consecutive months 
of unprotected sex were recorded on the reproductive 
calendar); menstrual cycle characteristics (ages at men- 
arche and menopause, menopausal status as pre- vs. 
postmenopausal, days of school or work missed due to 
menstrual cramps prior to age 18); use of exogenous 
hormones (ever-never OC use, time since last OC use (<6 
months/6 months to 5 years/>5 years/never), non-OC 
exogenous hormone use, hormone replacement thera- 
py); BMI (14 and 21 years of age, and current BMI); 
medical history (tubal ligation, hysterectomy, at least 
one prior chronic medical condition, history of high 
blood pressure, history of high cholesterol); mother or 
sister with ovarian cancer; and lifestyle habits (cigarette 
smoking; vitamin use; recreational exercise at ages 14 
and 21, as well as for the year preceding the year prior to 
interview; alcohol use at age 21, for the year preceding 
the year prior to interview, and lifetime use). Unless 
specified otherwise, these covariates were included in the 
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models as indicator variables and the categorization of 
continuous variables was determined using the control 
quartile distribution. Since the addition of these cova- 
riates did not result in meaningful changes in the ORs in 
any of the nutrients, these factors were not included in 
the models that are presented. 

Final models for all BOTs combined were run 
excluding three different groups of women: women 
with only a Brenner (n = 6) or fibroma-thecoma 
tumor (n = 23); women with a telephone interview 
(n = 74); and women with multiple tumor types 
(n = 47). Secondly, the final models were fit using 
5-year categories since the 10-year age categories may 
not be sufficient to allow for dietary intake changes 
over time. Lastly, the final standard multivariate 
models were fit using conditional logistic regression 
since risk estimates from unconditional logistic regres- 
sion may overestimate the association [47]. The esti- 
mates from all of these models were not materially 
different (data not shown). 

Results 

The distributions of selected covariates, including 
health-care provider, race, parity, OC use, and current 
BMI, for the case and control women who completed a 
dietary questionnaire are provided in Table 1. The 
distributions of these factors among those with dietary 
information available is similar to that observed for the 
overall sample [33]. In general, controls were more likely 
to have a non-private health-care provider or no health- 
care provider (a possible indicator of less opportunity 
for diagnosis), as well as to be parous. Whereas cases 
were more likely to be white, never users of OCs, and 
have a larger current BMI relative to the controls, 
though these case-control differences are not significant. 
These relations were similar across the histology sub- 
groups. The mean age among the 668 case women in the 
dietary analyses was 42.2 years (standard deviation 
(SD) = 11.9), which was slightly older than the mean 
age of 41.5 (SD = 12.5) for the 347 control women 
(p-value = 0.38). 

In general, cases and controls had similar daily 
median intakes of nutrients as shown in Table 2. 
Though cases consumed less energy than the controls, 
they had slightly higher median intakes of sources 
(vegetable and animal) and types (monounsaturated, 
polyunsaturated, and saturated) of fat. The most im- 
portant case-control differences were for vegetable 
and polyunsaturated fat (both /»-values < 0.10). For 
histologic types (data not shown), the endometrioid 
and teratoma case women had higher intakes, while 

Table I. Odds ratios and 95% confidence intervals for benign ovarian 
tumors and covariates, adjusted for age and hospital, among 1015 
women in the New York Metropolitan area, 1992-1993 

Covariate Cases Controls OR 95% CI 
(n = 668) (n = 347) 

Type of health-care provider 
Private 575 267 1.0 

Non-private/no care 93 80 0.6 0.4-0.8 

Raceb 

White 521 245 1.0 
Black 64 42 0.7 0.5-1.2 

Asian 19 16 0.6 0.3-1.1 

Hispanic 57 33 0.9 0.6-1.5 

Mixed races 6 10 0.3 0.1-0.8 

Parity 
None 297 109 1.0 
One 93 61 0.5 0.3-0.7 
Two 160 107 0.4 0.3-0.6 

Three 81 41 0.5 0.3-0.9 

Four or more 37 29 0.4 0.2-0.6 

OCuse 
Never 233 111 1.0 
Ever 435 236 0.8 0.6-1.1 

BMIC year prior to interview 1 or current BMI) 
< 20.77 151 87 1.0 
20.78-23.05 169 86 1.1 0.8-1.6 

23.06-26.63 166 88 1.1 0.7-1.6 

>26.63 180 86 1.2 0.8-1.7 

Abbreviations: number (No.); odds ratio (OR); confidence interval 
(CI); oral contraceptive (OC); body mass index (weight in kilograms/ 
height in meters squared, BMI). 

" Adjusted for age in 10-year categories (six groups) and hospital 
(seven groups). 

b Information on race is missing for one case. 
c Information on current BMI is missing for two cases. 

mucinous cases had lower median intakes of these 
fat nutrients. Women with serous tumors had higher 
median intakes of vegetable and polyunsaturated fat, 
but slightly lower median intakes of the other fat 
nutrients when compared to control women. 

After adjustment for age, hospital, and current BMI, 
total energy was not associated with an increased risk of 
all BOTs combined, or with any of the specific histologic 
sub-types examined (Table 3). Higher consumption of 
total fat increased the risk of endometrioid and tera- 
toma tumors and was suggestive, though non-signifi- 
cantly, of an increased risk of all BOTs combined. When 
sources and types of fat were examined, the strongest 
elevated risks were for vegetable and polyunsaturated 
fats. The ORs for the highest versus lowest quartile of 
intake of vegetable fat were elevated for all BOTs 
combined as well as for each of the histologic subtypes. 
However, an increasing trend in risk for each successive 
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Table 2. Median nutrient intake for all benign ovarian tumors cases 
and controls, among 1015 women in the New York Metropolitan 
Area, 1992-1993 

Nutrient Cases 
(n = 668) 

Controls 
(n = 347) 

Total energy (kcal) 1742.1 
Protein (g) 78.0 
Total fat (g) 50.6 
Animal fat (g) 31.4 
Vegetable fat (g)a 23.2 
Carbohydrates (g) 231.6 
Saturated fat (g) 19.0 
Monounsaturated fat (g) 20.4 
Polyunsaturated fat (g)a 10.6 
Retinol(IU) 3171.4 
Carotene (IU) 9788.9 
Crude fiber (g) 4.9 
Folate (/(g) 436.9 
Vitamin A (IU) 14039.0 
Vitamin C (mg) 244.1 
Vitamin E (mg) 13.8 

1813.4 
77.7 
48.9 
31.2 
21.9 

244.0 
18.9 
19.9 
10.3 

3328.6 
9543.1 

4.8 
445.5 

14022.7 
252.8 

12.8 

Abbreviations: kilocalories   (kcal);   grams 
international units (IU); micrograms (;ig). 

* ^ < 0.10. 

(g);   milligrams   (mg); 

quartile of intake was limited to endometrioid tumors 
and all BOTs combined (both p-trends < 0.05). The 
association between polyunsaturated fat and each of the 
tumor subtypes, as well as for all BOTs combined, was 
similar to that observed for vegetable fat, except that, 
there was no relation for the mucinous tumors. The ORs 
and 95% CIs for the highest versus lowest quartile of 
polyunsaturated fat consumption were 2.0 (1.2-3.3), 
1.0 (0.4-2.2), 1.5 (0.9-2.7), 1.6 (0.9-2.7), 1.6 (1.1-2.3), 
for endometrioid, mucinous, serous, teratoma, and all 
BOTs combined, respectively; with increasing trends 
in risk for all, except the mucinous, tumor type 
(p-trends < 0.05). 

For the micronutrients examined, namely retinol, 
carotene, crude fiber, folate, and vitamins A, C, and E, 
there were no uniform patterns of associations across 
tumor subtypes (Table 4). Within histologic-specific 
groups, the risk of serous tumors shows an inverse 
trend for vitamin A and retinol intake; the ORs for the 
four increasing quartiles of intake were 1.0, 0.6, 0.5, 0.5 
(p-trend = 0.01) and 1.0, 0.9, 0.7, 0.6 (p-trend = 0.04), 
respectively. 

There was no evidence of interaction between poly- 
unsaturated and vegetable fat for all BOTs combined or 
for histologic subtypes (data not shown). The associa- 
tions between other nutrients and BOTs did not differ 
whether adjusted for vegetable or polyunsaturated fat. 
This was not surprising, given the strong correlation 
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between vegetable fat and polyunsaturated fat (/• = 0.9 
and /> < 0.01) and the similar correlations between these 
two nutrients and the other nutrients examined. Due to 
the strong public and scientific interest in classifying fats 
as saturated or unsaturated the polyunsaturated fat 
adjusted estimates are shown in Table 5. The previously 
observed elevated risks for the highest vs. lowest intakes 
of total, saturated, and monounsaturated fat were 
reduced after adjustment. Vegetable fat remained pos- 
itively associated with all BOTs combined and for each 
of the subtypes except teratoma; however, the associa- 
tions were weaker and a dose-response relation was 
supported only for endometrioid tumors (p-trend = 
0.05). Finally, the associations between the micronutri- 
ents and the tumors were essentially unchanged (data 
not shown). 

Discussion 

The results of this study suggest that higher intakes of 
vegetable or polyunsaturated fats increase the risk 
of BOTs. The ability to discriminate between the effects 
of these two nutrients in relation to BOTs is difficult 
given their strong correlation. Adjustment for either of 
these nutrients yielded similar associations for all of the 
other nutrients examined and BOTs. These data also 
suggest that there may be an association between serous 
BOTs and several of the micronutrients examined, 
particularly sources of vitamin A. Finally, these data 
were not supportive of a relation between BOTs 
(whether all tumor types were combined or by histologic 
type) and any of the other nutrients examined, including 
total, animal, saturated, or monounsaturated fat. 

Data, primarily from animal studies, suggest that 
polyunsaturated fat may play a role in the neoplastic 
process [48], thereby lending credence to the observed 
elevated risk of BOTs with higher intakes of polyunsat- 
urated or vegetable fats. The measure of polyunsaturated 
fat in this study primarily reflects intakes of omega-6, 
which is the class of polyunsaturated fats that has been 
shown to promote the growth and metastasis of tumors 
in laboratory studies. Further support for the underlying 
association relates to the fact that essential fatty acids 
metabolism influences prostaglandin concentrations [49], 
which, in turn, have been linked to the regulation of 
ovarian function [50]. In fact, it has been demonstrated 
that women treated with inhibitors of prostaglandin 
synthesis, such as indomethacin, can have suppressed 
ovulation [51]. Though the findings of this study are not 
biologically implausible, they are inconsistent with those 
of the epidemiological studies of malignant ovarian 
tumors, which indicate that saturated [24, 25, 27, 30] or 
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Table 3. Odds ratios and 95% confidence intervals for benign ovarian tumors and macronutrients, adjusted for age, hospital, total energy, and 
current BMI, using the residual nutrient method, among 1015 women in the New York Metropolitan Area, 1992-1993 

Nutrient and quartile Endometrioid Mucinous Serous Teratoma All case. 

ORa 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Total energy (kcalb) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.2 0.7-1.8 0.8 0.4-1.8 1.8 1.0-3.1 1.5 0.9-2.6 1.4 1.0-2.0 

Q3 0.7 0.4-1.2 0.8 0.4-1.8 1.3 0.7-2.3 0.9 0.5-1.5 0.9 0.6-1.4 

Q4 0.9 0.6-1.5 0.7 0.3-1.5 1.3 0.7-2.4 1.2 0.7-2.0 1.1 0.7-1.6 

p for trend 0.36 0.37 0.61 0.82 0.79 

Carbohydrates (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.0 0.6-1.5 0.5 0.2-1.2 1.0 0.6-1.8 0.9 0.6-1.6 1.0 0.7-1.4 

Q3 1.0 0.6-1.6 0.8 0.3-1.7 1.3 0.7-2.2 0.8 0.5-1.4 1.0 0.7-1.4 

Q4 0.6 0.4-1.0 1.1 0.5-2.4 1.1 0.6-1.9 0.6 0.3-1.0 0.8 0.5-1.1 

p for trend 0.06 0.63 0.58 0.05 0.19 

Protein (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 0.9 0.5-1.4 0.4 0.2-1.0 0.5 0.3-0.9 0.6 0.3-1.0 0.8 0.5-1.1 

Q3 0.8 0.5-1.2 0.4 0.2-0.9 0.6 0.4-1.0 0.9 0.5-1.5 0.7 0.5-1.0 

Q4 1.1 0.7-1.7 0.6 0.3-1.3 0.6 0.3-1.0 1.3 0.7-2.1 1.0 0.7-1.4 

p for trend 0.91 0.18 0.05 0.19 0.71 

Total fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.6 0.9-2.6 0.4 0.1-0.9 0.8 0.5-1.5 1.5 0.8-2.6 1.3 0.9-1.9 

Q3 1.6 1.0-2.7 0.9 0.4-1.9 1.3 0.8-2.3 1.5 0.9-2.5 1.4 1.0-2.1 

Q4 1.7 1.0-2.8 0.8 0.4-1.8 0.9 0.5-1.5 1.8 1.0-3.1 1.3 0.9-1.9 

p for trend 0.05 0.97 0.99 0.06 0.16 

Animal fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 0.9 0.6-1.5 0.8 0.4-1.9 1.0 0.6-1.8 1.1 0.6-1.9 1.0 0.7-1.5 

Q3 1.1 0.7-1.7 1.2 0.5-2.8 1.0 0.5-1.7 1.1 0.6-2.0 1.0 0.7-1.5 

Q4 1.0 0.6-1.5 0.9 0.4-2.2 0.6 0.4-1.2 1.3 0.8-2.3 1.0 0.7-1.4 

p for trend 0.96 0.85 0.15 0.34 0.96 

Vegetable fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.2 0.7-2.0 0.8 0.3-1.9 1.6 0.9-2.9 0.8 0.5-1.5 1.2 0.8-1.7 

Q3 1.9 1.2-3.2 1.2 0.5-2.9 1.4 0.7-2.5 1.2 0.7-2.1 1.5 1.0-2.2 

Q4 2.0 1.2-3.2 1.5 0.7-3.4 1.9 1.1-3.3 1.4 0.9-2.5 1.7 1.2-2.5 

p for trend 0.001 0.18 0.07 0.08 0.003 

Saturated fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.6 1.0-2.6 1.1 0.5-2.5 1.0 0.6-1.8 2.1 1.2-3.8 1.4 0.9-2.0 

Q3 1.2 0.7-2.0 0.9 0.4-2.1 1.0 0.6-1.9 1.3 0.7-2.3 1.1 0.7-1.6 

Q4 1.4 0.8-2.2 1.2 0.5-2.6 0.8 0.5-1.5 1.7 1.0-3.1 1.2 0.8-1.8 

p for trend 0.45 0.85 0.59 0.26 0.56 

Monounsaturated fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.4 0.8-2.3 0.8 0.3-1.9 1.0 0.5-1.7 1.0 0.6-1.8 1.0 0.7-1.5 

Q3 1.3 0.8-2.1 1.2 0.5-2.6 1.1 0.6-1.9 1.6 0.9-2.8 1.2 0.8-1.7 

Q4 1.7 1.1-2.8 1.0 0.4-2.2 0.8 0.5-1.4 1.4 0.8-2.4 1.3 0.9-1.8 

p for trend 0.05 0.81 0.58 0.11 0.17 
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Table 3. (Continued) 
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Nutrient and quartile Endometrioid Mucinous Serous Teratoma All cases 

ORa         95% CI OR          95% CI OR 95% CI OR         95% CI OR 95% CI 

Polyunsaturated fat (g) 

Qi 1.0 1.0 1.0 1.0 1.0 

Q2 1.2            0.7-2.1 0.4          0.2-1.1 0.7 0.4-1.2 0.8           0.4-1.4 0.9 0.6-1.3 

Q3 1.9            1.2-3.2 1.0          0.5-2.2 0.9 0.5-1.6 1.4          0.8-2.4 1.3 0.9-1.9 

Q4 2.0            1.2-3.3 1.0          0.4-2.2 1.5 0.9-2.6 1.6           0.9-2.7 1.6 1.1-2.3 

p for trend 0.001 0.67 0.05 0.02 0.002 

Abbreviations: body mass index (weight in kilograms/height in meters squared, BMI); odds ratio (OR); confidence interval (CI); kilocalories 
(kcal); grams (g). 

a Adjusted for age in 10-year categories (six groups/indicator), hospital (seven groups/indicator), total caloric intake (kcal/continuous), and 
current BMI for the year prior to interview (continuous). Two case women are missing information on current BMI, thus there are 347 controls 
and 666 cases; for subtype-specific models there are 279 endometrioid, 60 mucinous, 172 serous, and 164 teratomas. 

b Total energy model not adjusted for total calories. 

animal fats [26], rather than [30] polyunsaturated [24, 25, 
27, 29] or vegetable fats [26, 29, 30], increase the risk of 
ovarian tumors. In fact, only one study [24] reported a 
positive, albeit nonsignificant, association for the highest 
vs. the lowest tertile of polyunsaturated fat intake (OR 
and95%CI = 1.2(0.5-2.3)). 

Our other noteworthy finding of a decreased risk of 
serous BOTs associated with some of the micronutri- 
ents, particularly vitamin A, is concordant with the 
findings of several studies examining ovarian cancer risk 
[23-27, 31]. It is interesting to note that the vast majority 
of malignant ovarian cancer tumors are epithelial in 
origin, primarily of the serous histologic subtype. All 
but one [46] of the studies examining malignant ovarian 
tumors combined the histologic types in their analyses. 
If the relations between diet and malignant tumors had 
been reported for the histologic subtypes then more 
similarities between the benign and malignant tumors 
might have been noted. 

Since the relationship between benign and malignant 
ovarian tumors is unclear, consistencies or inconsisten- 
cies between studies of these different tumor types may 
or may not be of concern. It is unlikely that secular 
changes in diet account for the disparity between the 
findings of the malignant studies examining nutrient 
intakes [23-28, 30-32, 46] and this one, since most of 
those studies were conducted in the mid-1980s to early 
1990s. Similar to this study, most of the earlier studies 
were case-control in design [23-27, 30-32, 46], and 
though none used community controls, several did use 
population-based controls [24, 26, 30, 46]. 

Women with ovarian malignant tumors may change 
their dietary habits as a result of the gastrointestinal 
discomfort from the local tumor extension to the serosal 
surface of the bowel. In contrast, women with BOTs are 
less likely to modify their dietary habits since these 

tumors are generally asymptomatic. Thus, in studies of 
benign tumors, reported intakes are more likely to be 
reflective of actual current intakes. However, in studies 
of both of these types of tumors, it is unclear whether 
the reported intakes of nutrients are actually indicative 
of past intakes at the time of disease initiation or 
progression. 

Recall of diet can also be inaccurate if women 
provide socially desirable rather than accurate respons- 
es. Although the dietary hypotheses under examination 
were unknown to the public at the time of the study, 
the issue of diet and disease receives a lot of media 
attention. In particular, for the past few decades 
Americans have been encouraged to replace their 
dietary intakes of saturated or animal fats with 
unsaturated or vegetable fats in order to reduce their 
risk of coronary heart disease. Thus, if the women in 
the study were attempting to provide socially desirable 
responses, then intakes of vegetable fats may have been 
over-reported, while intakes of animal fats may have 
been under-reported. This misclassification would have 
been nondifferential by case-control status, and there- 
fore would have resulted in an underestimation of any 
of the dietary fat associations examined. On the other 
hand, it is conceivable that the cases may have been 
more health-conscious than the controls, as indicated 
by their higher frequency of hormone replacement 
therapy use. Thus, cases may truly have higher intakes 
of vegetable and unsaturated fats, or given their 
heightened awareness they may have over-reported 
their consumption of these fats, while under-reporting 
their intakes of saturated and animal fats. The asso- 
ciations for vegetable and unsaturated fats would be 
overestimated, while the associations for animal and 
saturated fats would be underestimated due to this 
differential misclassification. 
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Table 4. Odds ratios and 95% confidence intervals for benign ovarian tumors and micronutrients, adjusted for age, hospital, total energy, and 
current BMI, using the residual nutrient method, among 1015 women in the New York Metropolitan Area, 1992-1993 

Nutrient and quartile Endometrioid Mucinous Serous Teratom a All case. 

OR" 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Retinol (IU) 

Qi 1.0 1.0 1.0 1.0 1.0 

Q2 1.0 0.6-1.6 0.6 0.2-1.3 0.9 0.5-1.5 1.5 0.8-2.6 0.9 0.6-1.4 

Q3 1.3 0.8-2.1 1.1 0.5-2.3 0.7 0.4-1.1 1.6 0.9-2.7 1.0 0.7-1.5 

Q4 0.9 0.6-1.5 0.5 0.2-1.1 0.6 0.3-1.0 1.3 0.7-2.2 0.8 0.5-1.1 

p for trend 0.81 0.28 0.04 0.46 0.34 

Carotene (IU) 

Qi 1.0 1.0 1.0 1.0 1.0 

Q2 1.2 0.7-1.9 0.9 0.4-2.3 0.6 0.3-1.1 0.7 0.4-1.3 0.9 0.6-1.3 

Q3 1.4 0.8-2.3 1.1 0.5-2.6 0.8 0.4-1.4 1.0 0.6-1.8 1.1 0.7-1.6 

Q4 1.0 0.6-1.7 0.9 0.4-2.1 0.6 0.3-1.0 0.8 0.4-1.3 0.7 0.5-1.1 

p for trend 0.81 0.87 0.11 0.59 0.27 

Crude fiber(g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.0 0.6-1.6 0.9 0.4-2.4 0.7 0.4-1.2 1.0 0.6-1.9 1.1 0.7-1.6 

Q3 0.9 0.6-1.5 1.4 0.6-3.5 0.7 0.4-1.2 1.2 0.7-2.1 0.9 0.6-1.3 

Q4 1.0 0.6-1.5 1.5 0.7-3.5 0.8 0.5-1.5 1.3 0.8-2.3 1.1 0.8-1.6 

p for trend 0.84 0.21 0.63 0.25 0.86 

Folate (/(g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.1 0.7-1.8 1.0 0.5-2.3 0.7 0.4-1.2 1.1 0.6-1.9 1.0 0.7-1.4 

Q3 1.1 0.7-1.8 0.7 0.3-1.6 0.9 0.5-1.5 1.0 0.6-1.8 1.1 0.8-1.6 

Q4 1.2 0.7-1.8 0.9 0.4-2.0 0.7 0.4-1.3 0.9 0.5-1.6 0.9 0.6-1.3 

/; for trend 0.56 0.58 0.42 0.72 0.77 

Vitamin A (IU) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.2 0.7-1.9 0.8 0.3-1.8 0.6 0.3-1.0 1.1 0.6-1.9 0.9 0.6-1.3 

Q3 1.4 0.9-2.3 1.0 0.4-2.3 0.5 0.3-0.8 1.4 0.8-2.4 1.0 0.7-1.5 

Q4 1.0 0.6-1.7 0.7 0.3-1.6 0.5 0.3-0.9 0.9 0.5-1.5 0.8 0.5-1.2 

p for trend 0.74 0.52 0.01 0.86 0.36 

Vitamin C (mg) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.4 0.9-2.2 1.1 0.4-2.6 1.1 0.6-1.8 1.1 0.7-1.9 1.2 0.8-1.7 

Q3 1.0 0.6-1.6 1.2 0.5-2.7 0.9 0.5-1.6 0.7 0.4-1.2 0.9 0.6-1.4 

Q4 1.3 0.8-2.0 1.1 0.5-2.5 0.8 0.5-1.4 0.9 0.5-1.5 1.0 0.7-1.5 

p for trend 0.57 0.77 0.39 0.30 0.73 

Vitamin E (mg) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.0 0.6-1.7 1.2 0.5-2.8 0.6 0.3-1.0 0.8 0.4-1.3 0.7 0.5-1.1 

Q3 0.9 0.6-1.5 0.9 0.3-2.2 0.7 0.4-1.3 0.9 0.5-1.6 0.8 0.5-1.2 

Q4 1.2 0.8-2.0 1.0 0.4-2.4 0.7 0.4-1.3 0.9 0.5-1.6 1.0 0.7-1.4 

p for trend 0.55 0.88 0.43 0.87 0.96 

Abbreviations: body mass index (weight in kilograms/height in meters squared, BMI); odds ratio (OR); confidence interval (CI); grams (g); 
milligrams (mg); international units (IU); micrograms (/ig). 

a Adjusted for age in 10-year categories (six groups/indicator), hospital (seven groups/indicator), total caloric intake (kcal/continuous), and 
current BMI for the year prior to interview (continuous). Two case women are missing information on current BMI, thus there are 347 controls 
and 666 cases; for subtype-specific models there are 279 endometrioid, 60 mucinous, 172 serous, and 164 teratomas. 

The response rates in this study were comparable to study [26] and for the Greek study that used friends 
those in the three studies conducted in the United States visiting hospitalized patients as controls [27]. Selection 
that used population-based controls [24, 30, 46], but bias is a concern given the study's response rates, which 
lower than those for the Shanghai population-based were lower in the controls than in the cases. If non- 
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Table 5. Odds ratios and 95% confidence intervals for benign ovarian tumors and dietary fats, adjusted for age, hospital, total energy, currrent 
BMI, and polyunsaturated fat, using the residual nutrient method, among 1015 women in the New York Metropolitan Area, 1992-1993 

Nutrient and quartile Endometrioid Mucinous Serous Teratoma All case. 

ORa 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Total fat (g) 

Qi 1.0 1.0 1.0 1.0 1.0 

Q2 1.4 0.8-2.3 0.4 0.1-0.9 0.7 0.4-1.3 1.3 0.7-2.4 1.1 0.8-1.7 

Q3 1.3 0.8-2.3 0.8 0.3-1.9 1.0 0.5-1.8 1.2 0.7-2.3 1.2 0.8-1.8 

Q4 1.3 0.7-2.3 0.7 0.3-1.9 0.6 0.3-1.2 1.4 0.7-2.6 1.0 0.6-1.6 

p for trend 0.55 0.89 0.26 0.45 0.94 

Animal fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 0.8 0.5-1.3 0.8 0.4-2.0 1.0 0.6-1.7 1.0 0.6-1.8 1.0 0.7-1.4 

Q3 1.0 0.6-1.5 1.2 0.5-2.9 0.9 0.5-1.5 1.1 0.6-1.9 0.9 0.6-1.4 

Q4 0.9 0.5-1.4 0.9 0.4-2.2 0.6 0.3-1.1 1.2 0.7-2.2 0.9 0.6-1.4 

p for trend 0.68 0.88 0.09 0.45 0.69 

Vegetable fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.1 0.7-2.0 0.9 0.3-2.2 1.5 0.8-2.8 0.7 0.4-1.3 1.1 0.7-1.7 

Q3 1.8 1.0-3.0 1.5 0.6^1.0 1.2 0.6-2.3 1.0 0.5-1.8 1.3 0.8-2.0 

Q4 1.7 0.9-3.2 2.1 0.7-5.9 1.5 0.7-3.1 1.0 0.5-2.0 1.4 0.8-2.3 

p for trend 0.05 0.10 0.47 0.72 0.15 

Saturated fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.4 0.9-2.4 1.1 0.5-2.5 0.9 0.5-1.6 1.9 1.0-3.4 1.3 0.9-1.8 

Q3 1.0 0.6-1.7 0.9 0.3-2.2 0.9 0.5-1.6 1.1 0.6-2.0 0.9 0.6-1.4 

Q4 1.1 0.7-1.9 1.1 0.5-2.7 0.7 0.4-1.3 1.5 0.8-2.7 1.1 0.7-1.6 

p for trend 0.998 0.88 0.28 0.60 0.90 

Monounsaturated fat (g) 

Ql 1.0 1.0 1.0 1.0 1.0 

Q2 1.2 0.7-2.0 0.8 0.3-1.9 0.8 0.5-1.5 0.9 0.5-1.6 0.9 0.6-1.4 

Q3 1.1 0.6-1.8 1.2 0.5-2.8 0.8 0.4-1.5 1.3 0.7-2.3 1.0 0.6-1.5 

Q4 1.3 0.7-2.3 1.0 0.4-2.5 0.6 0.3-1.1 1.0 0.6-2.0 1.0 0.6-1.5 

p for trend 0.47 0.85 0.10 0.64 0.99 

Abbreviations: body mass index (weight in kilograms/height in meters squared, BMI); odds ratio (OR); confidence interval (CI); kilocalories 
(kcal); grams (g). 

a Adjusted for age in 10-year categories (six groups/indicator), hospital (seven groups/indicator), total caloric intake (kcal/continuous), current 
BMI for the year prior to interview (continuous), polyunsaturated fat (grams/continuous). Two case women are missing information on current 
BMI, thus there are 347 controls and 666 cases; for subtype-specific models there are 279 endometrioid, 60 mucinous, 172 serous. 

response is related to the exposures of interest, i.e. 
dietary habits, the effect on the estimates of the 
associations would be biased. Women who agree to 
participate in a health-related study may be more 
health-conscious than those who do not, thus their 
dietary habits may differ. Thus, it is possible that the 
women who did not to participate in the study may be 
those with lower intakes of unsaturated fats but higher 
intakes of saturated fats. Under this scenario the animal 
or saturated fat associations examined would have been 
biased away from the null, while the vegetable or 
unsaturated fat associations have been biased towards 
the null. 

The use of community controls as a comparison 
group for this asymptomatic disease may also be 
problematic. If community controls did not have equal 
access to healthcare, then they might have an undiag- 
nosed tumor which could result in an underestimation of 
the associations. Several approaches were used to 
evaluate this. Cases were more likely than the controls 
to have private physicians; however, the inclusion of this 
variable in the multivariate analysis did not appear to 
confound any of the associations in a meaningful way. 
Additionally, we examined other indicators of health- 
care use, which would allow opportunities for diagnosis, 
such   as   number   of   sonograms   and   pap   smears. 
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Although case women had slightly more of these 
medical tests than control women, both groups of 
women were frequently having these tests. Since these 
control women had opportunities for diagnosis of 
BOTs, and given that the incidence of these tumors is 
low, using them as a comparison group was unlikely to 
result in a strong bias of the estimates towards the null. 

In conclusion, this case-control study provides the 
first evidence that polyunsaturated fat or vegetable fat 
may possibly increase the risk of being diagnosed with a 
benign ovarian tumor. Although homogeneity of dietary 
relationships across tumor types was not expected 
a priori, fairly consistent elevated risks for the fourth 
compared to the first quartile were found for both of 
these  nutrients and  most  histologic  subtypes.  Even 

though there is some biological plausibility for the 
observed relationships, primarily based on animal stud- 
ies, these associations were not hypothesized a priori. 
These findings could be due to chance given the number 
of multiple comparisons made in this study; thus they 
require replication in future studies. Additionally, the 
risk of serous tumors was reduced for the highest 
quartile of intake of the micronutrients examined, with 
inverse trends noted for both vitamin A and retinol. 
Though no other remarkable dietary associations were 
observed, the possibility that there are other relation- 
ships between nutrients and these tumors cannot be 
dismissed, especially in light of the limited power of this 
study to detect such associations. 

Appendix Table I. Quartiles of nutrient intake and number of cases and controls by quartile of consumption, among 1015 women in the New 
York Metropolitan area, 1992-1993 

Nutrient and quartiles 
of intake 

Cases 

Controls Endometrioidil Mucinous Serous Teratoma" All" 

(n = 347) (n = 280) (n = 60) (n = 172) (n = 165) (n = 668) 

Total Energy (kcal) 
< 1337.49 87 70 19 37 34 153 

1337.49-1813.42 87 84 15 56 54 209 

1813.43-2337.07 87 58 15 37 34 143 

>2337.07 86 68 11 42 43 163 

Protein (g) 
<59.41 87 75 24 60 44 194 

59.41-77.69 87 71 11 34 27 151 

77.70-100.85 87 56 10 41 39 133 

>100.85 86 78 15 37 55 190 

Total fat (g) 
<34.87 87 47 20 44 30 137 

34.87-48.85 87 76 8 36 41 169 

48.86-68.13 86 77 16 52 44 180 

>68.13 87 80 16 40 50 182 

Animal fat (g) 
<21.48 86 68 16 50 35 163 

21.48-31.23 87 66 14 48 40 168 

31.24-44.61 89 77 17 42 44 176 

>44.61 85 69 13 32 46 161 

Vegetable fat (g) 
<14.90 88 49 12 29 39 130 

14.90-21.90 86 53 12 45 30 145 

21.91-29.19 86 88 15 39 44 175 

>29.19 87 90 21 59 52 218 

Carbohydrates (g) 
<167.55 86 82 17 40 49 182 

167.55-244.04 89 75 10 42 45 183 

244.05-313.10 85 75 14 48 43 165 

>313.10 87 48 19 42 28 138 

Saturated fat (g) 
<13.07 85 54 15 44 27 141 

13.07-18.87 88 80 18 51 53 194 

18.88-29.96 87 70 11 39 35 152 

>29.96 87 76 16 38 50 181 
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Nutrient and quartiles 
of intake 

Cases 

Controls Endometrioid" Mucinous Serous Teratoma" All" 

(n = 347) (n = 280) (n = 60) (n = 172) (n = 165) (n = 668) 

Monounsaturated fat (g) 
<13.85 85 50 17 46 34 147 

13.85-19.85 89 73 11 40 34 156 

19.86-27.48 87 70 17 46 51 174 

>27.48 86 87 15 40 46 191 

Polyunsaturated fat (g) 
<7.08 86 48 17 39 37 142 

7.08-10.27 89 55 8 29 27 126 

10.28-13.65 86 83 18 38 48 176 

>13.65 86 94 17 66 53 224 

Retinol (IU) 
<1339.03 87 68 17 51 32 176 

1339.03-3328.62 87 68 12 46 45 168 
3328.63-6162.58 88 88 20 38 49 185 

>6162.58 85 56 11 37 39 139 

Carotene (IU) 
<6204.12 86 67 14 50 49 182 

6204.12-9543.10 87 75 15 35 38 156 

9543.11-16782.83 87 80 17 50 45 199 

>16,782.83 87 58 14 37 33 131 

Crude fiber (g) 
<3.44 88 77 12 46 39 170 

3.44-4.78 83 70 12 40 38 172 
4.79-6.90 90 63 17 38 42 149 

>6.90 86 70 19 48 46 177 

Folate (/ig) 
<282.68 88 68 15 47 41 168 
282.68-445.54 86 67 17 36 43 162 

445.55-685.97 87 74 11 48 45 183 

>685.97 86 71 17 41 36 155 

Vitamin A (IU) 
<8753.32 87 69 16 58 41 182 

8753.32-14,022.65 87 72 13 37 45 163 
14,022.66-22,453.65 86 83 18 35 48 181 

>22,453.65 87 56 13 42 31 142 

Vitamin C (mg) 
<136.63 90 68 13 43 46 171 
136.63-252.82 85 81 13 46 52 184 

252.83-539.03 86 59 17 43 31 149 

>539.03 86 72 17 40 36 164 

Vitamin E (mg) 
<5.71 92 68 15 52 43 190 

5.71-12.83 79 77 17 32 37 133 
12.84-46.62 88 58 11 41 45 158 

>46.62 88 77 17 47 40 187 

Abbreviations: kilocalories (kcal); grams (g); milligrams (mg); international units (IU); micrograms (/(g). 
" One woman with an teratoma and one with an endometrioid tumor were missing information on body mass index (weight in kilograms/ 

height in meters squared). As a result these women were not included in the logistic models. 
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Abstract 
To assess a possible etiological role of organochlorine 
compounds in breast cancer development on Long Island, 
a high-risk region of New York State, concentrations of 
organochlorine pesticides and polychlorinated biphenyls 
(PCBs) were measured in the adipose tissue of 232 
women with breast cancer and 323 hospital controls 
admitted to surgery for benign breast disease or non- 
breast-related conditions. Seven pesticide residues and 14 
PCB congeners were assayed via a supercritical fluid 
extraction method followed by gas chromatography with 
electron capture detection. After adjustment for age and 
body mass index, which were strongly correlated with 
organochlorine levels, adipose concentrations of 1,1- 
dichloro-2,2-di(4-chlorophenyl)ethylene, total pesticides, 
and total polychlorinated biphenyls (PCBs) did not differ 
significantly between cases and controls. The relative 
abundance of individual pesticide species and PCB 
congeners was similar in cases and controls. Odds ratios 
adjusted for age, BMI, hospital, and race gave no 
evidence of a dose-response for l,l-dichloro-2,2-di(4- 
chlorophenyl)ethylene, total pesticides, or total PCBs, 
whether stratified by estrogen receptor status or not. 
Breast cancer risk among Long Island residents was not 
elevated compared with residents of the adjacent New 
York City borough of Queens. We did not confirm a 
previously reported association between breast cancer 
risk and levels of PCB congener 118 (2,3',4,4',5- 
pentachlorobiphenyl), nor did we observe an association 
with the most abundant congener 153 (2,2',4,4',5,5'- 
hexachlorobiphenyl), a strong inducer of phase I enzymes 
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that was reported recently to have estrogenic properties. 
Only PCB congener 183 (2,2',3,4,4',5',6- 
heptachlorobiphenyl), which is also an inducer, was 
significantly associated with risk, with an adjusted odds 
ratio of 2.0 (95% confidence interval, 1.2-3.4) in women 
with adipose levels >5.67 ng/g; the biological importance 
of this observation is unclear without confirmation in 
additional studies. Although neither the present nor other 
studies have provided convincing evidence of an 
association between body burden of l,l,l-trichloro-2,2- 
bis(4-chIorophenyl)ethane and PCBs with cancer of the 
breast, these compounds are rated as "possible" and 
"probable" human carcinogens, respectively, by the 
International Agency for Research on Cancer. 
Investigations of associations with cancer at other sites 
should be carried out. 

Introduction 
Breast cancer is the most common type of cancer diagnosed in 
women nationally (1), as well as in New York State (2). The 
many established risk factors do not fully explain its incidence 
or geographic variation (3, 4). Wide intra- and international 
variation, as well as changes in rates in successive generations 
of migrants, suggest that lifestyle and environmental factors 
affect breast cancer risk (5). 

Until the early 1990s, few epidemiological studies of po- 
tential environmental risk factors for breast cancer had been 
carried out. Since then, a great many studies have been re- 
ported, with a special emphasis on exposure to "environmental 
estrogens," so-called because they include chemicals or groups 
of environmentally persistent chemicals that also exhibit estro- 
genic activity in model systems (6, 7). These include the broad 
class of OCCs3 used as pesticides, such as p,p'-DD7 and its 
breakdown products, and the more narrowly defined group of 
PCBs. 

Associations between breast cancer risk and either serum 
or adipose levels of p,p'-T)T)T or related compounds as well as 
PCBs have been reported in a number of case-control and 
cohort studies beginning in 1976. Significant associations be- 
tween p,//-DDE and/or PCB levels and breast cancer risk have 
been reported in at least five studies ranging from a very small 
study in Brazil (8) and a pilot study in Connecticut (9), to larger 
studies in Quebec (10, 11), New York City (12), and a study in 

1 The abbreviations used arc: OCC, organochlorinatcd compound; OCP, organo- 
chlorinatcd pesticide; p,p'-DDE, l,l-dichloro-2,2-di(4-chlorophcnyl)cthylcnc; 
o,/)'-DDD, l,l-dichloro-2-(or//io-chlorophcnyl)-2-(/jara-chlorophcnyl)cthanc; 
p,p'-DDT, l,l,l-trichloro-2,2-bis(4-chlorophcnyl)cthane; BMI, body mass index; 
BZ, Ballschmitcr and Zeil; HCB, hcxachlorobcnzcnc; ß-HCH, (3-hcxachlorocy- 
clohcxanc; PCB, polychlorinated biphenyl; OR, odds ratio; Cl, confidence inter- 
val; LOD, limits of detection; PB, phcnobarbital; ER, estrogen receptor. 
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Upstate New York in which the association was confined to a 
subgroup of parous women who had not breastfed (13). A 
nested case-control study by Krieger et al. (14) showed no 
overall elevation in risk, although Savitz (15) suggested a 
positive interpretation for p,p'-DDE based among separate 
strata of whites and blacks. Most later reports, however, have 
shown little or no association between exposure to OCCs and 
breast cancer risk, whether assessed using adipose tissue (16- 
19) or serum or plasma (20-23). In an otherwise negative 
study, Demers et al. (11) reported a dose-related risk of breast 
cancer and organochlorine exposure for cancers only for tumors 
>2 cm in size with lymph node involvement. A summary of 
study findings published through 1999 was published recently 
by Helzlsouer et al. (21). 

There has been particular interest and concern among 
residents of the Northeastern United States, where breast cancer 
rates are high. Public concern has been especially strong in New 
York State's two easternmost counties, Nassau and Suffolk, 
generally referred to as Long Island (excluding coterminous 
parts of New York City). Excluding New York City, Nassau 
and Suffolk ranked first and second, respectively, among New 
York State counties in the average numbers of new cases of 
breast cancer diagnosed per year in 1991-1995, with a com- 
bined total of 1961 annual cases (2). In the same period, Nassau 
County's incidence rate ranked second and Suffolk's was tenth 
among the 62 counties of New York State. Kulldorf et al. (24) 
have shown that an unusually high rate of breast cancer on 
Long Island qualifies it as one of four clusters in the North- 
eastern region of the United States. Intense concern among 
local residents led to Federal legislation under which the Na- 
tional Cancer Institute initiated a group of epidemiological 
studies known as the Long Island Breast Cancer Study Project, 
one of whose goals is to examine the possible etiological role 
of environmental factors among Long Island residents (25, 26). 
Other risk factors targeted by the legislation were contaminated 
drinking water, sources of indoor and ambient air pollution, 
including emissions from aircraft, electromagnetic fields, pes- 
ticides and other toxic chemicals, and hazardous and municipal 
waste. 

The present study was carried out in response to the 
section of the legislative mandate which targets "pesticides and 
other toxic chemicals" by examining the association of breast 
cancer risk diagnosed in Long Island women with their body 
burden of OCCs. 

Materials and Methods 
Study Participants. A hospital-based case-control study was 
conducted from October 1994 through October 1996 in the two 
largest hospitals serving the Long Island population: Long 
Island Jewish Medical Center (New Hyde Park, NY) and North 
Shore University Hospital (Manhasset, NY). Both hospitals 
serve sections of New York City (primarily in the borough and 
county of Queens) as well as Nassau and Suffolk Counties. No 
restrictions were placed upon residence of study participants. 
Patients scheduled for breast biopsies and/or surgery were 
identified through frequent contacts with breast physicians af- 
filiated at both hospitals and by consulting the lists of patients 
scheduled for presurgical testing. Cases were women newly 
diagnosed with malignant breast cancer or carcinoma in situ. 
Controls included patients diagnosed with benign breast dis- 
eases and women undergoing non-breast-related surgery in 
which small amounts of adipose tissue would ordinarily be 
removed. 

All patients signed consent forms that were approved by 

the Institutional Review Boards of the American Health Foun- 
dation and the two hospitals. Patients were met at the presur- 
gical testing units of both hospitals by trained interviewers who 
administered structured face-to-face interviews about medical 
history, reproductive and other breast cancer risk factors, diet, 
smoking, and family history. More than 95% of eligible patients 
approached by interviewers agreed to participate. Patients were 
asked to provide a blood sample (usually taken as an "extra" 
tube during the preadmission blood drawing) and also for 
permission for us to obtain —0.5 g of adipose tissue from a 
subsequent surgical procedure. Diagnoses and classification 
into case or control groups were based upon review of patho- 
logical reports subsequent to the surgical procedures. Thus, in 
most instances the patients, interviewers, physicians, and the 
investigators were unaware of the definitive case or control 
status of the patient until after the questionnaire data and 
biological samples had been obtained. 

A total of 1030 patients (359 cases and 671 controls) were 
interviewed and contributed either adipose tissue, serum, or 
both. Adipose tissue samples were obtained from 86% and 
serum from 94% of all women enrolled in the study. Adipose 
tissue analyses were completed for 232 cases (199 invasive and 
33 carcinoma in situ) and 323 controls (250 benign breast and 
73 surgical patients); the remaining samples have been stored 
frozen for future studies. The present analysis is based upon 
body burden of OCCs using adipose tissue for these 555 sub- 
jects. The 73 surgical control women were admitted for proce- 
dures involving the gallbladder (n = 33), removal of lipomas 
(n = 8), abdominal hernias (n = 7), osteoarthritis (n = 4), and 
other disorders unrelated to the breast. The mean levels of 
DDE, total pesticides, and total PCBs did not differ signifi- 
cantly between controls with benign breast disease and controls 
with other conditions. Samples were received in separate 
batches from the two hospitals and analyzed in the order re- 
ceived, with analytical batches alternating between the hospi- 
tals. The women whose adipose tissues were analyzed did not 
differ significantly from the remainder of study subjects with 
respect to age, menopausal status, education, religion, or family 
history of breast cancer. In other words, selection from the 
sample pool did not appear to be biased with respect to impor- 
tant breast cancer risk factors. 
Laboratory Methods. Levels of OCP/PCB in adipose tissue 
were determined using an analytical procedure developed in our 
laboratory for this study (27). The method is based on super- 
critical fluid extraction and simultaneous in situ removal of the 
bulk of fat on a partially deactivated neutral alumina sorbent, 
additional clean-up of supercritical fluid extracts by adsorption 
column chromatography also on a partially deactivated neutral 
alumina sorbent to remove the remaining traces of fat, and 
analysis by capillary gas chromatography with electron capture 
detection. We previously used this procedure to describe OCP/ 
PCB partitioning between serum and adipose tissue (28). 

The assay consists of extraction of a small amount of 
tissue (0.1-0.3 g) to which y-chlordane has been added as an 
internal standard, with supercritical C02 The extraction with 
C02 is carried out twice (both in static and dynamic modes). To 
assure the quantitative recovery of all OCPs/PCBs, including 
the more polar compounds, an additional extraction step with 
C02 modified with 5% dichloromethane is carried out in both 
static and dynamic modes as before. Removal of residual traces 
of lipids from OCP/PCB extracts by adsorption column chro- 
matography is an essential part of the assay because they 
interfere with gas chromatography-electron capture detection 
analysis. The 10 g of alumina (activity II—Til) in the column 
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Wg. /.    Scatter plots (log-log scale) of p,p'-DDE, total OCPs, and total PCBs versus age at diagnosis (upper pane!) and BMI (lower pane!) for 555 cases and controls. 
The regression line is also shown. 

provides enough surface to retain all of the lipids, whereas the 
choice and amount of solvents enable complete elution of all 
analytes. Aldrin is added to each sample prior to gas Chromato- 
graphie analysis. We have not observed any background in the 
areas of elution of 7-chlordane and Aldrin, justifying the usage 
of these two compounds as a recovery and gas chromatography 
standard, respectively. Only assays with recoveries of y-chlor- 
dane that exceeded 90% are reported. Our methodology was 
validated against samples of Certified Reference Material 430 
(CRM 430; pork fat containing known concentrations of OCPs) 
purchased from the European Community Bureau of Reference, 
Brussels, Belgium. Recoveries of the OCPs ranged from 92.3% 
for DDE to 115% for HCB, and coefficients of variation ranged 
between 2.0% (0-HCH) and 6.3% (HCB; Ref. 27). Coefficients 
of variation for the targeted PCB congeners ranged between 
4.2% (BZ 187) and 8.4% (BZ 180), based on a series of five 
assay replicates using CRM 430 to which known quantities of 
specific congeners were added. Operational quality control 
procedures also included daily calibration of instrumentation 
with a complete mixture of OCC pesticides and the PCB 
congeners of interest, using Aldrin as an internal standard. We 
have previously reported our LOD (28), which are based upon 
the IUPAC and American Chemical Society definition as the 
smallest concentration that is statistically different from an 
analytical blank (29).The LOD were 0.231 ng/g for both p,p'- 
DDE and ß-HCH, 0.116 ng/g for HCB, and 0.723 ng/g BZ 153 
and ranged between 0.07-0.72 ng/g for all other OCCs. 
Statistical Analysis. Analytes were considered individually or 
summed into related groups. Seven OCPs or their products 
were measured: /?,//-DDE, p,//-DDT, and o,p'-DDD (p.p1- 
DDE is the major breakdown product of p,//-DDT), oxychlor- 
dane and /ra«i-nonachlor (products of chlordane), ß-HCH, and 
HCB. Fourteen PCB congeners were measured individually 

[the IUPAC nomenclature suggested by Ballschmiter and Zeil 
(30) is used]: BZ 74,99, 118, 138, 146,153, 156, 167, 170, 172, 
178, 180, 183, and 187. Total PCBs in this report means the 
sum of the concentrations of these 14 species. Proportions of 
women with detectable levels of individual analytes (i.e., levels 
above the instrumental LOD) were compared between cases 
and controls via x2 with Yates correction. 

The log,0 of the concentrations ofp,/?'-DDE, total pesti- 
cides, and total PCBs exhibited near-normality. Therefore, 
means of log-transformed adipose concentrations of the target 
analytes were compared between cases and controls using anal- 
ysis of covariance, with age at diagnosis and BMI as continuous 
covariates. Associations among continuous variables were as- 
sessed with Spearman correlation coefficients, which are based 
upon rank orders and therefore provide comparable results with 
both untransformed and transformed variables. Fig. 1 shows 
that these concentrations were correlated with both age at 
diagnosis and BMI (weight/height2 in kg/m2). ORs for breast 
cancer risk were computed via unconditional logistic regres- 
sion, with adjustment for age at diagnosis and BMI, as well as 
hospital and race. Exposure variables were grouped by tertiles 
of their respective distributions among controls. The Ps for 
trends in the ORs were obtained by entering an indicator 
variable with values 0, 1, and 2, representing the tertiles as an 
ordinal variable in the logistic models. 

Results 
Characteristics of the 232 cases and 323 controls are shown in 
Table 1. The controls were younger than cases, reflecting the 
younger average age at diagnosis for benign breast diseases 
compared with breast cancer. This led to a greater proportion of 
cases (59%) being postmenopausal compared with controls 
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Table 1   Characteristics of cases and controls in the Long Island 
Study population 

Cases Controls 
(n = 232) (« = 323) P 

n % n % 
Age 

<50 79 34 178 55 
50-59 55 24 66 20 
60-69 54 23 48 15 
70-82 44 19 31 10 <0.001 

Education 
== High school 90 39 112 35 
=s College graduate 90 39 135 42 
Postgraduate 52 22 76 24 0.61 

Race 
White 205 88 286 89 
Non-white 27 12 37 11 0.95 

Residence 
New York City 98 42 129 40 
Nassau 99 43 147 46 
Suffolk 29 13 39 12 
Other 6 3 8 2 0.93 

Religion 
Protestant 27 12 34 11 
Catholic 89 38 158 49 
Jewish 97 42 113 35 
Othcr/nonc/rc fused 19 8 18 6 0.09 

First-degree family history of breast cancer 
No 191 83 285 89 
Yes 40 17 37 11 0.05 

BMI 
=£23.03 67 29 119 37 
23.04-27.01 78 34 105 33 
£27.02 83 36 99 31 0.16 

Mcnopausal status 
Premcnopausal 94 41 181 56 
Postmcnopausal 136 59 140 44 <0.001 

Age at menopause 
S49 28 21 52 37 
50 42 31 41 29 
£51 64 48 46 33 <0.0I 

Age at first live birth, 3arous women 
<23 54 26 86 34 
23-26 73 35 84 33 
£27 84 40 84 33 0.13 

(44%) and underscores the necessity for age-adjustment of risk 
estimates. Controls as a group were similar to cases in educa- 
tion, race, BMI, age at first live birth, and county of residence, 
with 57% of cases and controls residing in Long Island and all 
but 2% of the remainder living in New York City. Associations 
between breast cancer and its well-known risk factors did not 
differ significantly between Long Island and New York City 
residents. A significantly greater proportion of cases reported a 
history of breast cancer in a first-degree relative (17% versus 
11%; P = 0.05) as expected. Late age at menopause was 
strongly associated with increased breast cancer risk, with an 
adjusted OR of 2.31 (95% CI, 1.2-4.3) for women who expe- 
rienced menopause after age 50 relative to those who under- 
went menopause before age 50. 

Measured levels of p,p'-DDE were above LOD for all 
women. Levels of all analytes were above detection limits in 
>95% of all cases and controls, except for ß-HCH (above LOD 
in 94.1% of controls), p,p'-DDT (93.2%), and four of the PCB 
congeners: BZ 167, 172, 178, and 183, all of which were 
detected in at least 69% of subjects. For all pesticides except 

ß-HCH, and for the majority of PCB congeners, there were no 
significant differences between cases and controls in the per- 
centage detected. However, ß-HCH exceeded LOD in a signif- 
icantly higher proportion of cases than controls (98.3% versus 
94.1%; P < 0.05) and for three PCB congeners: BZ 167 (85.7% 
versus 75.5%; P < 0.001), BZ 172 (73.2% versus 69.3%; P < 
0.001), and BZ 183 (97.0% versus 91.6%; P < 0.05). 

Table 2 shows the median, 25th, and 75th percentiles of 
the adipose concentrations of all 21 OCCs and the percentage 
that each analyte makes on average relative to total pesticides 
or to total PCBs.p,p'-DDE comprised 73.3% of total pesticides 
in cases and 75.5% in controls. The difference (2.2%) was the 
largest observed for any of the 21 analytes; the majority of 
pesticides differed in abundance between cases and controls by 
<1%. Unadjusted concentration parameters were generally 
higher for cases than for controls because of the greater average 
age of cases and the strong correlation between age and OCC 
levels (Fig. 1). After adjustment for age at diagnosis and BMI, 
cases and controls did not differ significantly in log10 mean 
levels of total pesticides or PCBs (Ps shown in Table 2). 
Residue levels of the seven individual pesticides and 14 PCB 
congeners did not differ significantly between cases and con- 
trols except forp,p'-DDT (geometric mean, 13.6 versus 13.4 
ng/g; P = 0.04) and for 2 of the 14 PCB congeners: BZ 74 (27.6 
versus 26.8 ng/g; P < 0.01) and BZ 183 (5.9 versus 4.3 ng/g; 
P = 0.02). 

Associations between p,p'-DDE, total pesticides, and total 
PCBs and other risk factors are shown as Spearman correlation 
coefficients in Table 3. Organochlorine body burden was sig- 
nificantly correlated with age and number of full-term preg- 
nancies. All analytes were negatively correlated with education 
and age at first full-term pregnancy. BMI was correlated with 
pesticide levels but not with total PCBs. Adipose measures of 
body burden were not correlated with either age at menarche or 
age at menopause. Concentrations of PCBs (but not pesticides) 
were negatively associated with months of lactation, i.e., 
women who had lactated for longer periods of time had lower 
levels. 

Associations between breast cancer risk and body burden 
of p,p'-DDE, total pesticides, and total PCBs are shown in 
Table 4 as adjusted ORs. Adipose OCC levels were represented 
by tertiles of concentration among controls. The magnitude of 
the largest OR was 1.27 (95% CI, 0.80-2.02) for the middle 
tertile of total pesticides. There were no significant ORs or 
trends. Findings were unchanged when controls were restricted 
to the 250 women with benign breast disease. Table 5 shows 
ORs stratified by ER level classified as ER+ and ER-. The OR 
for the second tertile of total OCPs among ER- women in- 
creased to 2.36 (95% CI, 1.14-4.88), but the OR for ER- 
women in the highest tertile was 0.93 (95% CI, 0.37-2.33), and 
the trend was not significant. In additional analyses (not 
shown), there were no significant interaction terms between 
menopausal status and body burden of exposure to OCCs. 
Findings were unchanged when restricted to parous women 
who did not breast feed (data not shown). 

Adjusted ORs were also computed for the six pesticide 
residues besides p,p'-DDE and 14 PCB congeners, with each 
species categorized as low (reference), medium, or high on the 
basis of its distribution among controls. As was the case with 
p,p'-DDE, none of the six other pesticide species was associ- 
ated with a significantly increased risk of breast cancer at any 
concentration above the reference level. For 12 of the 14 
measured PCB congeners, there were no significantly elevated 
risks among women with either medium or high adipose levels. 
Among women with a medium level of BZ 156 (5.87-13.59 
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Table 2    Median, 25th, and 75th pcrccntilcs of concentrations (ng/g) of individual pesticide residues and PCB 
makes of total concentration 

congeners in adipose tissue and the percentage each 

Cases (n = 232) 
% of total OCPs 

Controls (« - 323) 
% of total OCPs 

25% 50% 75% 25% 50% 75% 

Pesticide residue 
HCB 12.4 17.8 26.0 2.4 10.6 16.3 21.8 2.5 0.5 

ß-HCH 10.2 19.8 39.4 5.1 8.7 15.8 29.2 4.4 0.4 

OXC* 28.4 46.4 71.7 6.6 23.8 38.9 64.8 6.2 0.06 

TNC 32.0 51.0 81.6 7.3 25.2 39.6 63.8 6.6 0.9 

p,p'-DDE 204.9 419.2 803.8 73.3 161.6 374.1 837.5 75.5 0.2 

o,p'-DDD 8.3 16.4 27.6 2.8 7.8 13.3 22.0 2.4 0.9 

pj>'-DD7 7.5 12.3 21.4 2.5 6.3 12.1 21.9 2.5 0.04 

Total OCPs 359.2 628.6 1080.1 100.0 271.8 546.9 1094.5 100.0 0.1 

BZ number 
74 15.8 29.6 46.2 9.9 15.1 26.7 45.6 11.1 <0.01 

99 11.3 19.3 31.3 6.7 8.2 13.9 25.1 6.5 0.2 

118 15.9 30.4 53.9 11.5 13.1 24.0 42.0 11.2 0.9 

138 16.0 28.7 47.0 9.9 12.4 21.7 36.1 8.9 0.08 

146 5.0 9.2 14.7 3.1 4.2 6.9 11.6 3.0 0.8 

153 47.2 76.1 112.4 24.4 39.2 63.1 99.4 24.2 0.6 
156 7.0 11.2 17.6 3.9 4.8 9.1 15.6 4.1 0.8 
167 0.8 1.7 3.2 0.8 0.2 1.3 2.4 0.8 0.7 
170 8.4 13.5 19.5 4.1 6.5 11.2 17.5 4.3 0.8 
172 0.0 2.4 4.1 1.4 0.0 1.6 3.7 1.2 0.7 
178 2.3 3.9 6.8 1.4 1.5 3.0 5.3 1.5 0.9 
180 24.4 42.4 67.2 14.8 19.2 33.7 61.8 15.8 0.9 
183 3.4 5.8 9.0 2.3 2.4 4.0 6.7 1.8 0.02 
187 10.0 16.2 26.5 5.7 7.5 12.8 21.5 5.5 0.5 
Total PCBs 184.9 294.7 458.1 100.0 156.5 257.1 382.4 100.0 0.9 

" P for comparison of logarithms of case-control means, adjusted for age and BMI. 
h OXC, oxychlordanc; TNC, /rans-nonachlor. 

Table 3    Spearman correlations between breast cancer risk factors and adipose levels of DDE, total OCPs, and total PCBs among 323 controls, Long Island, 
New York, 1994-1996 

Risk factor DDE (ng/g) Total OCP" (ng/g) Total PCB" (ng/g) 

Reference age (yr) 
Education (yr) 
BMI 
Age at menarche (yr) 
No. of full-term pregnancies 
Age at first full-term pregnancy (yr)r 

Breastfed (mo)r 

Age at menopause (yr)'7 

323 0.465'' 
323 -0.246" 
323 0.354" 
323 0.002 
323 0.247" 
255 -0.209" 
255 -0.097 
140 0.085 

0.508* 
-0.258" 

0.351* 
0.013 
0.260* 

-0.230* 
-0.095 

0.089 

0.524" 
-0.180* 

0.105 
0.025 
0.198* 

-0.215* 
-0.175* 

0.162 

" OCP, sum of seven organochlorinc pesticide species; PCB, sum of 14 congeners; sec text for details. 
*/>< 0.01. 
*' Parous women only. 
d Postmcnopausal women only. 

ng/g), the OR relative to the reference level (<5.87 ng/g) was 
1.9 (95% CI, 1.1-3.0) but fell to 1.5 (95% CI, 0.9-2.5) at the 
highest body burden (13.60 ng/g), which was not significant. A 
significant dose-related increase in risk was observed for the 
heptachlorinated species BZ 183. Relative to women with ad- 
ipose levels of 3.15 ng/g or less, the OR for levels in the range 
3.16-5.66 ng/g was 1.3 (95% CI, 0.8-2.1), and for BZ 183 
concentrations of 5.67 ng/g and above, it was 2.0 (95% CI, 
1.2-3.4). 

Because cases and controls were drawn both from Long 
Island and neighboring New York City, it was of interest to test 
whether OCC levels in control patients differed between the 
two regions. Among controls, the mean adipose levels of p,p'- 
DDE, total pesticides, and PCBs did not differ significantly 
between residents of Long Island and adjacent Queens County. 
Levels of two individual analytes, ß-HCH and BZ 167, did 

differ significantly (P < 0.05), with the mean level of ß-HCH 
higher among Queens residents than among Long Island resi- 
dents. There were no significant residence effects for p,p'- 
DDE, total pesticides, or total PCBs. When analyses were 
restricted to Long Island residents, there were no significant 
effects attributable to county of residence (i.e., Nassau versus 
Suffolk) for any analyte; however, only 29 cases and 39 con- 
trols were Suffolk County residents, so that these tests had 
limited power to detect intercounty differences in body burden. 

Discussion 
The present analysis for the Long Island population is consist- 
ent with numerous studies in other populations that have shown 
little association between OCC body burden and breast cancer 
risk. Strengths of the study include a large number of cases and 
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Table 4   ORs for breast cancer in -ong Island, New York, 1994-1996, in 
relation to adipose DDE total OCPs, and total PCBs 

Concentration in Cases Controls Adjusted 95% CI 
adipose tissue (ng/g) (n = 232) (n = 323) OR" 

DDE 
£212.92 60 108 1.00 
212.93-618.81 86 108 1.14 0.71-1.81 
>618.81 86 107 0.74 0.44-1.25 
F-trcnd 0.3 

OCP* 
£340.13 54 108 1.00 
340.14-878.14 98 108 1.29 0.80-2.08 
>878.14 80 107 0.66 0.38-1.17 
P-trcnd 0.1 

PCB" 
£181.81 55 108 1.00 
181.82-332.24 74 108 1.06 0.67-1.69 
>332.24 103 107 1.01 0.60-1.69 
f-trcnd 0.9 

" Adjusted for age and BMI (continuous), hospital (two hospitals, indicator), race 
(white versus non-white, indicator). 
h OCP, sum of seven organochlorinc pesticide species; PCB, sum of 14 conge- 
ners; sec text for details. 

controls, a low refusal rate for both cases and controls, and 
collection of all biological samples prior to treatment. The latter 
point is important because of concern that cancer treatment may 
affect subsequently measured levels of OCCs (31). Although 
the two interviewers could not be completely blinded to the 
suspected diagnoses, all interviews were conducted prior to 
biopsy or other surgery so that diagnostic confirmation was 
always made subsequent to the interview. 

The control group consisted of 250 patients with benign 
breast disease and 73 admitted for other surgical procedures not 
related to conditions of the breast or other gynecological con- 
ditions, primarily gallbladder and hernia operations. The ORs 
calculated using only benign breast or only surgical controls did 
not differ materially from the ORs using the combined control 
group. Miller has argued that choosing as controls women with 
benign breast conditions, apart from the availability of breast 
adipose tissue, has the advantage that the women in this group 
have entered the study via a selection mechanism that is nearly 
identical to that of the cases (32). The drawback is that some 
forms of benign breast disease (e.g., those with a high propor- 
tion of atypia) may themselves be risk factors for breast cancer. 
If these types are caused by OCCs, the result would be to 
overmatch controls to cases on exposure. However, review of 
pathological reports for the controls with benign breast disease 
showed that fewer than 4% of women with benign breast 
disease diagnoses had any mention of atypia, so this is not 
considered a serious concern in this control group. In addition, 
Zheng et al. (18) reported comparable levels for both p,//-DDE 
andp,p'-DDT in adipose tissue of 91 women diagnosed with 
breast cancer compared with levels in 95 women with prolif- 
erative benign breast disease. 

Interviewers attempted to frequency-match control pa- 
tients on age. However, the age distribution of women with 
benign breast disease was somewhat younger than that of 
women with breast cancer, so that the goal of frequency match- 
ing could not be completely achieved. Therefore, age adjust- 
ment was an essential component of all risk calculations. The 
strong positive correlations of adipose organochlorine levels 
with age most likely reflects the fact that the older members of 
the study population have lived a greater proportion of their 

lives during the era before />,//-DDT and PCBs were banned 
from commercial use in the United States. 

A serious weakness of this study, as with all case-control 
and prospective studies in which measurement of body burden 
is made at a single time, is that such a measurement may at best 
be regarded as a cross-sectional surrogate for a continuum of 
exposures that may have been experienced earlier in life. Over 
one's lifetime, body burden may increase because of continued 
exposure. The higher levels of OCCs measured in older women 
very likely reflect lengthier exposures that began prior to bans 
on manufacturing and/or usage, when environmental levels 
were much higher than at present. On the other hand, in the 
absence of continued exposure, body stores may be reduced 
over time as the compounds in question are metabolized and 
their products excreted, as well as by lactation (33). Our meas- 
urements provide no information about metabolic processes 
that may have been activated by past exposures. Nearly all 
epidemiological investigations published to date, including pro- 
spective studies, share these weaknesses. An additional weak- 
ness that has been pointed out in an Institute of Medicine report 
on health effects of the phenoxy herbicide Agent Orange may 
be termed the problem of false negatives. A low observed level 
of a metabolizable OCC may reflect either absence of exposure 
or the end stage of a higher level that has decayed over time 
(34). Case-control studies are more strongly affected by this 
source of false-negative measurements than are prospective 
studies, but in either type of study measurements made at a 
single time are inadequate to discriminate between these pos- 
sibilities. 

It was possible to test for an association between breast 
cancer risk and county of residence because both hospitals 
serve sections of New York City as well as the two Long Island 
counties. We found no important differences in OCC-related 
risk levels between Long Island and the adjacent county of 
Queens, whose breast cancer incidence ranks in the lower half 
of New York State counties (2). 

The pattern of relative abundance of the individual ana- 
lytes that belong to larger families of OCCs is often regarded as 
a "fingerprint" that may potentially convey information about 
sources of exposure or metabolism. As we have pointed out 
previously (28), the PCB congener profile (Table 2) is more 
typical of exposures of environmental origin than occupational. 
As is typical with case-control studies, few women in the 
present study were employed in occupations or industries with 
likely exposure to pesticides or PCBs. 

The 1994 report by Dewailly et al. (10) of OCC-related 
increased risk in ER+ women has led many investigators to 
examine ER status. In the present study, when ER status was 
ignored the OR in the middle (but not the highest) tertile of total 
pesticide exposure was slightly elevated (1.27), but neither this 
nor any of the other ORs was statistically significant; the OR in 
this stratum (but in no others) became significant when calcu- 
lations were restricted to ER- women; specifically, the ORs 
for the highest levels were not elevated. Our data therefore do 
not support the 1994 finding by Dewailly et al. (10). 

This study did not attempt to assess either genetic factors 
by themselves or possible gene-environment interactions. A 
number of genetic factors such as mutations in the genes 
BRCA1 and BRCA2 are known to affect predisposition to breast 
cancer (35). Dunning et al. (36) recently summarized case- 
control studies that examined a wide variety of candidate genes 
for low-penetrance breast cancer susceptibility alleles and con- 
cluded that the maximum relative risk related to any of the 
polymorphisms BRCA1, COMT, CYP17, CYP1A1, NAT1, and 
NAT2 was 1.5, whereas greater risks for CYP2D6, GSTT1, and 
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Table 5 ORs for breast cancer ir Long Island, New York, 1994 -1996, in relation to adipose DDE, total OCPs, and total PCBs by ER status' 

adipose tissue (ng/g) 

ER+ ER- 

Concentration in Cases 
(n = 129) 

Controls 
(« = 323) 

Adjusted 
OR" 

95% CI 
Cascs            Controls 

(n = 64)        (« = 323) 
Adjusted 

OR'' 
95% CI 

1247 

DDE 
£212.92 
212.93-618.81 
>618.8I 
f-trend 

OCPr 

£340.13 
340.14-878.14 
>878.14 
P-trcnd 

PCB'' 
SI81.81 
181.82-332.24 
>332.24 
f-trend 

30 108 1.00 15 108 1.00 
42 108 1.06 0.58-1.92 31 108 1.63 0.80-3.35 

57 107 0.83 
0.5 

0.44-1.56 18 107 0.81 
0.9 

0.34-1.93 

27 108 1.00 13 108 1.00 
48 108 1.21 0.61-2.06 35 108 2.17 1.03-4.58 
54 107 0.75 

0.3 
0.38-1.48 16 107 0.80 

0.8 
0.31-2.05 

23 108 1.00 17 108 1.00 
40 108 1.20 0.65-2.21 24 108 1.29 0.63-2.65 
66 107 1.26 

0.4 
0.66-2.41 23 107 1.08 

0.9 
0.48-2.45 

" Thirty-nine cases with cither borderline or unknown ER status were excluded from analysis. 
'' Adjusted for age and BMI (continuous), hospital (two hospitals, indicator), race (white versus non-white, indicator). 
'' OCP, sum of seven organochlorinc pesticide species; PCB, sum of 14 congeners; sec text for details. 

several others could not be excluded by existing data. Far fewer 
studies of gene-environment interactions in relation to breast 
cancer have been conducted, and several have produced con- 
flicting results (37, 38). Ambrosone et al. (39) reported that 
breast cancer risk was unaffected by GSTM1 polymorphisms in 
women with either high or low dietary consumption of anti- 
oxidants. Moysich et al. (40) have reported an increased risk in 
postmenopausal breast cancer among women whose serum 
PCB levels were above the median and whose CYP1A1 geno- 
type was either isoleucinervaline or valine:valine, relative to 
women with serum PCBs below the median and homozygous 
(Ile:Ile). Although this intriguing result needs to be followed up 
in other studies, it should be kept in mind that at least 8 of the 
15 human CYP enzymes thus far characterized are polymorphic 
at the phenotypic or genotypic level, and it is quite likely that 
multiple CYP enzymes are involved in metabolizing human 
carcinogens (41). 

There is emerging interest in identifying possible carcino- 
genic effects related to body burden of specific PCB congeners 
in humans. Three adipose tissue studies have reported associ- 
ations of breast cancer risk with BZ 118 (10, 19, 42), whereas 
in a serum study (43) positive associations were "suggested" 
between serum levels of BZ 118 and BZ 138 and breast cancer 
risk. [In the study by Güttes et al. (42), no statistical adjustment 
for age was made despite the fact that the cases were consid- 
erably older than controls.] On the other hand, we found no 
significant association either with BZ 118 or BZ 138. Addi- 
tional studies are needed to resolve these differences. 

Most toxicological data on PCB congeners have been 
obtained in experimental studies [recently reviewed by Hansen 
(44)]. Seven of the congeners included in the present study of 
breast cancer in Long Island women were also among 18 tested 
by Connor et al. (45) for PB-like activity in induction of rat 
hepatic microsomal pentoxyresorufin O-dealkylase. Connor et 
al. (45) found BZ 187 to belong to the most potent group, with 
induction activity comparable with PB. A weaker group that 
included BZ 99, BZ 153, BZ 180, and BZ 183 induced pen- 
toxyresorufin O-dealkylase activity at least 50% of the maximal 
response observed for PB. BZ 118 and BZ 170 were weak 
inducers. Of these seven congeners, only the concentration of 
BZ 183 differed significantly between cases and controls in our 

study (Table 2). Thus, strength as a PB inducer did not predict 
mammary carcinogenicity in our population, and cases and 
controls differed little in the adipose concentration of most PB 
inducers. In fact, we found no association between breast can- 
cer risk and 12 of the 14 measured congeners. A slight elevation 
was noted for the hexachlorinated congener BZ 156 that was 
statistically significant for the middle but not for the highest 
fertile. We noted a consistently elevated OR only for the hep- 
tachlorinated congener BZ 183, primarily in postmenopausal 
women; among such women with tissue concentrations >5.66 
ng/g, OR was 3.2 (95% CI, 1.5-7.0). However, the more 
abundant di-ortho congener BZ 153, which makes up nearly 
one-fourth of total PCBs in humans (28), is a very strong 
PB-type inducer of cytochrome P-450 enzymes (44). It has also 
been reported recently to possess estrogenic properties (46). 
(There are no available reports on the estrogenicity of BZ 183.) 
The fact that neither the present study nor that of Aronson (19) 
observed an increased risk for BZ 153 makes it difficult to 
attach substantial biological significance to our elevated risk 
estimates for BZ 183 in the absence of replication in other 
populations or at least supportive mechanistic data. 

Both estrogenic and antiestrogenic effects have been at- 
tributed to various PCBs based upon standard uterotropic ani- 
mal models (44). Nesaretnam et al. (47) have demonstrated that 
the non-ortho tetrachlorinated biphenyl BZ 77 can act as both 
an agonist and antagonist of estrogen action, and that this 
congener can enhance mammary carcinogenesis in the rat (48). 
Adipose levels of BZ 77 were reportedly associated with a 
6-fold risk of breast cancer (OR, 5.8; 95% CI, 0.8-42) in a 
Swedish case-control study (49). This congener was not in- 
cluded in the panel investigated by Aronson (19) nor in the 
present study. 

The large number of statistical tests that can be carried out 
in this database may produce a few statistically significant 
findings that have little or no biological meaning. As noted 
above, the proportions of cases and controls with nondetectable 
levels of analytes were significantly different for one pesticide 
and three PCB congeners, i.e., ß-HCH, BZ 167, BZ 178, and 
BZ 183; yet, the absolute case-control difference for ß-HCH 
was <4% and for the PCBs was only 5-10%. Except for BZ 
183 (which comprises <9% of the total PCB concentration), 
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the analytes that showed differences in detectability were not 
the same as those that showed significant case-control differ- 
ences the mean in mean levels. Furthermore, as shown in Table 
2, the largest difference in the relative abundance pattern was 
forp,p'-DDE, whose mean did not significantly differ between 
cases and controls; no other differences exceeded 1.3% (BZ 
74), and the majority of analytes differed by <1%. Judging the 
evidence as a whole, we conclude that the few observed case- 
control differences in detectability and mean analyte levels are 
not biologically meaningful. 

Although the majority of epidemiological studies, includ- 
ing this one, have not confirmed these chemical compounds or 
related OCCs as likely causes of breast cancer, the fact that all 
samples tested to date have shown detectable levels of both 
pesticides (especially p,p'-DDE) and PCBs provides ample 
reason for concern about other possible health effects of these 
compounds, including cancers other than the breast. PCBs are 
classified by IARC as group 2A, "probably carcinogenic to 
humans," and p,p'-DD7 is classified as group 2B, "possibly 
carcinogenic to humans" (50). Those classifications do not rely 
only upon epidemiological evidence but are based upon a 
multitude of additional considerations including carcinogenic- 
ity in animal bioassays and mechanistic considerations. The 
Agency for Toxic Substances and Disease Registry concluded 
in 1996 that "Studies in animals show that PCBs containing 
60% chlorine by weight are clearly carcinogenic" (51). Sys- 
tematic epidemiological studies of possible associations be- 
tween OCCs and other types of cancer should continue to be 
undertaken. 
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Risk of Breast Cancer Classified by Joint Estrogen Receptor and Progesterone Receptor Status 
Among Women 20 to 44 Years of Age 

Julie A. Britton, Ph.D., Marilie D. Gammon, Ph.D., Janet B. Schoenberg, M.Phil., Janet L. 
Stanford, Ph.D., Ralph J. Coates, Ph.D., Christine A. Swanson, Ph.D., Nancy Potischman, Ph.D., 
Kathleen E. Malone, Ph.D., Donna J. Brogan, Ph.D., Janet Daling, Ph.D., Louise A. Brinton, 
Ph.D. 

To gain insight into whether breast cancer tumors classified by their joint steroid receptor status 

(estrogen receptor (ER) and progesterone receptor (PR)) represent distinct diseases with differing 

etiologies, data from a population-based case-control study of women 20 to 44 years of age were 

analyzed. Cases included 1556 women diagnosed between 1990 and 1992.   Age- and 

geographic-frequency matched controls included 1397 women identified by random digit 

dialing. Breast cancer risk factor information was obtained during a structured, in-person 

interview. Steroid receptor status was abstracted from medical records and from Surveillance, 

Epidemiology, and End Results (SEER) reports. Although relations between several other 

factors and the risk of ER-PR- tumors were in the opposite direction of those observed for 

ER+PR+ tumors, this heterogeneity was most pronounced for age, race and recreational exercise 

at 12-13 years of age. The multivariate-adjusted odds ratios (ORs) and 95% confidence intervals 

(CIs) among women with ER+PR+ tumors, were: 0.64 (0.47, 0.89) for 30-34 versus 40-44 years 

of age; 0.89 (0.63-1.25) for black versus white race; and 0.84 (0.68-1.03) for exercise at 12-13 

years of age above the median versus at or below the median. The corresponding ORs and 95% 

CIs among women with ER-PR- tumors were: 1.24 (0.86-1.77), 1.51 (1.07-2.14), and 1.15 (0.90- 

1.48). Risk of ER-PR- cancer in relation to menstrual and reproductive (parity and lactation) 

characteristics, alcohol consumption, as well as family history of breast cancer were similar to 

those observed for ER+PR+ tumors. Associations between commonly identified breast cancer 

risk factors and ER+PR+ tumors were similar to those generally reported when hormone receptor 

status is not considered. In conclusion, these findings only modestly support the hypothesis that 

hormonally related risk factors have differing relationships with ER+PR+ versus ER-PR- breast 

cancer tumors among younger women. 



Characteristics of pubertal development in a multi-racial/ethnic population of girls. *JA. Britton, 
MS. Wolff, R. Lapinski, J. Forman, S. Hochman, G. Kabat, J. Godbold, S. Larson, G. Berkowitz 
(Mt Sinai School of Medicine, New York, NY 10029). 

Early menarche increases future disease risk. Secular decline in age at menarche has been 
attributed to body size characteristics, diet, and physical activity. A cross-sectional study of 186 
New York City area, nine-year-old-girls (54 African-American, 70 Hispanic, 62 Caucasians) was 
undertaken to explore such risk factors in relation to pubertal status. A questionnaire was 
interviewer-administered. Height and weight were measured. Pediatricians assessed pubertal 
development according to Tanner stages. Odds ratios (ORs) and 95% confidence intervals (CIs) 
were calculated by unconditional logistic regression. 35% of the Hispanics and 20% of the 
African-Americans had Caribbean maternal ancestry. African-Americans were more likely than 
Caucasians to be breast and hair pubertal (stage 2 or higher) (age-adjusted ORs and CIs = 4.91 
(2.15-11.19) and 4.25 (1.85-9.77)). Pubertal development was similar for Hispanics and 
Caucasians. Adiposity and height were significantly, positively associated with being breast and 
hair pubertal. Vitamin C was inversely associated with hair development. The data suggested 
that more sedentary activity increased the likelihood of being hair pubertal and that lower 
caloric, but higher polyunsaturated fat, intake were positively associated with breast 
development. Body size results are consistent with the menarche literature. This study is among 
the few to have examined early pubertal development, and is the first to do so among African- 
American, Caucasian, and Hispanic girls. Additionally, the Caribbean maternal ancestry is a 
unique feature of our population. 
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Occupation and breast cancer in women under 45 years of age 

Susan L. Teitelbaum, Julie A. Britton, Marilie D. Gammon, Janet B. Shoenberg, Donna J. Brogan, Ralph J. 
Coates, Janet Daling, Kathleen E. Malone, Christine A. Swanson, Louise A. Brinton 

Women currently comprise 46.5 percent of the employed workforce. With so many working women, it 

is important to consider occupational exposures as potential breast cancer risk factors. Therefore, the relation 

between breast cancer risk and job history among women 20 to 45 years of age who participated in a multi- 

center, population-based case-control study was examined. 

Participants consisted of cases (N=1642), who were newly diagnosed with breast cancer in three 

geographic areas, and controls (N=1494), who were identified through random digit dialing procedures and who 

were frequency matched to the cases on 5-year age group and study site. Details about the three longest held 

jobs were collected and occupation codes were assigned by an industrial hygienist. Odds ratios (ORs) and 

corresponding 95% confidence intervals (CIs) were calculated using unconditional logistic regression and 

adjusted for age, study site, and other breast cancer risk factors. To estimate breast cancer risk associated with 

each occupation, women who had never held that job were considered as the reference group. 

Only 0.9% of cases and 0.7% of controls reported never having been employed for at least six months. 

The distribution of reported occupations was similar for cases and controls; service and "marketing and sales" 

were the two most commonly held jobs. Among the occupations examined, only ever having been a teacher, 

librarian or counselor (TLC) was significantly associated with an increased breast cancer risk (Table 1). This 

increased risk was restricted to women who only held these jobs for fewer than 5 years or started working in 

these jobs 10 years or more prior to reference date. Breast cancer risk was not increased for women who ever 

held executive, administrative, or managerial positions (EAM) or for secretaries, stenographers or typists (SST). 

Prior studies, although limited in power and involving effects of fairly low magnitude, have suggested 

alterations in risk for several occupations including teachers. The elevated risk among teachers has often been 

attributed to reproductive characteristics such as delayed or reduced childbirth. A strength of our study was the 

ability to adjust for these as well as a large number of other breast cancer risk factors making it unlikely that our 

findings are due to confounding. 

Table 1 

Occupation Adjusted OR 95% CI 
Ever TLC 1.26 1.00-1.58 
TLC <5 years 1.57 1.12-2.20 
TLC 10+ yrs prior to ref date 1.28 0.99-1.66 
Ever EAM 0.94 0.77-1.13 
Ever SST 1.14 0.93-1.40 
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Summary 

Objectives: Development of a questionnaire to assess past year physical activity energy 
expenditure (EE) at the baseline interview of a large multi-ethnic/racial prospective cohort study. 

Methods: A 24-hour physical activity recall was administered to a convenience sample of 367 
individuals from four New York City health agencies between October 1999 and February 2000. 
A particular physical activity's EE contribution to the population's activity EE was determined. 
This was repeated within subgroups (i.e., sex, study site, age) and at the individual level. 
Additionally, EE distributions were examined at the population, sub-group, and individual level. 

Results: An approximately 30-minute interviewer-administered questionnaire was developed for 
the assessment of routine physical activity in a large scale study. Domain-specific (recreational, 
household, occupational, and transportation) physical activity EEs are ascertained. Included is 
the assessment of the amount (e.g., frequency and duration) of specific activities as well as those 
elicited by prompted open-ended questions. This information combined with published activity 
intensity levels is used to calculate summary measures of physical activity EE. 

Although the types of physical activities identified from the 24-hour recalls were similar to those 
on existing questionnaires, sub-group and individual differences in EE were observed. Among 
men and women, median daily physical activity EE for those recruited at the Chinese and Puerto 
Rican sites was lower than those from the Caribbean or Dominican sites. No clear age related 
pattern was apparent for the percent of EE at any intensity level of activity. For both genders, a 
greater percentage of daily EE was spent in low versus high level intensity activities. 

Conclusion: Capturing variation in EE levels requires information on type and amount of 
physical activity participation. Summary activity measures can be used to rank individuals 
analogous to nutrient measures obtained from food frequency questionnaires. 



Introduction 

The epidemiologic evidence linking physical activity to a reduced risk of chronic diseases, such 
as coronary heart disease, osteoporosis, non-insulin-dependent diabetes mellitus, and several 
types of cancer is mounting !. Since physical activity is a modifiable behavior that can be 
incorporated into most individual's lifestyle, there is great interest in demonstrating that it is 
associated with a lower cancer risk. A protective effect for cancers of the breast and colon in 
relation to higher levels of physical activity has been fairly consistently observed . Similarly, 
physical activity also appears to lower prostate cancer risk, but findings are less clear . Fewer 
studies, with mixed findings have examined physical activity in relation to other cancers 
including endometrial, ovarian, testicular, and lung 2. In general, studies have been conducted in 
non-Hispanic white populations and have focused on recreational or leisure-time physical 
activity, though some have also examined occupational activity. Therefore, additional research 
is necessary to explore whether the protective effect of physical activity on cancer risk extends 
to: cancers other than breast and colon, other physical activity types (e.g., household), and to 
other populations (e.g., African-Americans, Hispanics, Asians). 

The New York Cancer Project (NYCP) is a prospective cohort study in the New York tri-state 
area (New York, New Jersey, and Connecticut) designed to examine the joint relationship of the 
environment, life-style habits, genetics, and cancer risk. Enrollment of men and women aged 30 
to 69 years of age of different racial/ethnic backgrounds (black, Chinese, Caucasians, and 
Hispanics of Puerto Rican and Dominican descent) is currently underway. Given the large 
number of individuals targeted for enrollment the only practical means of measuring physical 
activity exposure is by questionnaire. With physical activity energy expenditure as a primary 
exposure of interest in the multi-ethnic/racial cohort, most existing questionnaires were 
inadequate for the cohort since, as mentioned above, they were designed to capture recreational 
and/or occupational physical activity energy expenditure in non-Hispanic white populations. 
Assessment of physical activity energy expenditure that does not take into account non- 
recreational physical activity may result in misclassification, particularly among women and in 
populations other than non-Hispanic whites3. Thus, a study was undertaken to develop a 
questionnaire that would assess household (including self and family care), occupational, 
transportation-related, and recreational physical activity energy expenditure for the cohort target 
population, which included both males and females of a wide age-range and of various races and 
ethnicities 4. The aim was to capture physical activity energy expenditure for the one-year 
interval preceding interview. 

This paper describes the database methods utilized for developing such a questionnaire. Similar 
methods, adapted from methodology established for developing food frequency questionnaires5, 
have been used to create an instrument to measure past seven-day activity among a Caucasian 
population in Switzerland6. The objective of the database approach is to identify the physical 
activities that contribute the most to absolute physical activity energy expenditure and that are 
the best discriminators of physical activity levels among persons. Finally, this paper describes 
how the questionnaire is structured as well as the questionnaire design considerations of 
counterbalancing participant burden with the ability to capture sufficient information to estimate 
physical activity energy expenditure. 



Methods 

Study population 
To identify potentially relevant activities for inclusion in the questionnaire, 24-hour recall 
interviews were conducted. Interviewees consisted of a volunteer sample of men and women, 
primarily 30 to 64 years of age (subsequent to the completion of the interviewing for this 
developmental work the age eligibility of the cohort populations was extended to include those 
up to 69 years of age), and of various racial-ethnic groups. The participants were affiliated with 
several health agencies in New York City including Alianza Dominicana, Caribbean Women's 
Health Association, Chinatown Health Clinic, and the Puerto Rican Family Institute. In-person 
interviews, conducted in English, Spanish, and Chinese, took place from October 1999 to 
February 2000. Of the 396 24-hour physical activity recalls conducted, seven were unreliable 
and 16 were incomplete, leaving 373 interviews available for data analysis. The number of 
participants varied according to agency: Alianza Dominicana (9 men and 37 women), Caribbean 
Women's Health Association (45 men and 78 women), Chinatown Health Clinic (41 men and 73 
women), and the Puerto Rican Family Institute (28 men and 56 women). For an additional 6 
completed interviews, the participant's sex was not ascertained , and therefore these individuals 
are excluded from sex-specific data analyses (two at Caribbean Women's Health, three at 
Alianza, and one at Chinatown). The Mount Sinai institutional review board approved the 
protocol. 

Data collection 
A structured questionnaire was administered by a trained interviewer. Participants provided 
information concerning all activities performed during the previous 24-hour period, beginning at 
the time they woke-up the day before the interview. The time of day the activity started and the 
length of time spent performing the activity were recorded. Additional information collected 
included the distance covered for activities such as walking, running, or biking and number of 
flights of stairs climbed. To obtain information on seasonal physical activities engaged in during 
other times of the year, subjects were also asked about activities that they often engaged in, 
specifically during warmer and colder seasons. For these seasonal activities, the number of days 
per week as well as the amount of time spent performing the activity were collected. 

Questionnaire development also consisted of pilot testing drafts of the questionnaire on African- 
American, Chinese, Caucasian, and Hispanic individuals (10 in total) for comprehension, clarity, 
and administration time. During this process, the interviewer informally discussed the 
participants' interpretation of the questionnaire items. Questionnaire refinements based on the 
pilot testing experience are described below. 

Data analysis 

VARIABLE DEFINITION: Health agency rather than self-identified race/ethnicity was used for 
analytic purposes so that we could examine if energy expenditure differed between Hispanics of 
different origins (i.e., Puerto Ricans versus Dominicans). This variable indicated whether a 
participant was Dominican, black, Chinese, or Puerto Rican. Approximately 10% of both males 
(n=14) and females (n=30) were unwilling to provide age information. These individuals along 
with those participants whose ages were just outside the cohort age range (three participants were 
< 30 years of age and four were 65+ years of age) were excluded from the age-specific analyses. 
Due to the limited number of participants, particularly males, in the 50 to 64 years of age range, 
age was collapsed into the following five categories: 30-34, 35-39,40-44,45-49, and 50-64. 



CALCULATION OF DAILY PHYSICAL ACTIVITY ENERGY EXPENDITURE: Reported activities were 
assigned a code from the compendium of physical activities developed by Ainsworth and 
colleagues that indicates the type and intensity (defined in metabolic equivalents (METs) as the 
ratio of activity metabolic rate to the resting metabolic rate) of the activity performed . 
Activities not specified in the compendium were assigned the code of a similar activity. To 
ensure that coding remained uniform among coders, activities that required new codes were 
immediately added to the compendium. 

For the data analysis it was necessary to have a complete record of a 24 hour period of physical 
activity for each participant. Since most participants reported approximately, but not exactly, 24 
hours of activity, the duration of a person's activity time was adjusted to yield 1,440 minutes (or 
24 hours) of total daily activity time. To do this, an inflation/deflation factor, defined as the ratio 
of 24 hours to the total duration of a participant's reported daily activities, was created. This 
value was then used to adjust each activity's duration accordingly. For instance, the adjustment 
factor for a participant who reported 1,200 minutes of daily activities was 1.16 (1,440/1,200). 

Next, energy expenditure in kilocalories per hour (kcal/hr) associated with a given activity (EEA) 
for an individual was calculated using the following formula : 

DxMxW 
EEA = 

60 minutes 

Where, 
D = Activity duration in minutes 
M = Activity MET intensity in kilocalorieskilogram of bodyweight'1 -hour"1 

W = Bodyweight in kilograms 

The EEA was used to calculate the overall total daily physical activity energy expenditure on the 
following levels: (1) the total population level; (2) sub-group level, i.e. sex, study site, and age; 
and (3) individual level. Additionally, each activity's total energy expenditure, e.g. swimming, 
house cleaning, and eating, were determined for the population, sub-group, and individual level. 

ANALYSIS FOR SELECTION OF QUESTIONNAIRE ACTIVITIES: TO explore within-sex differences 
between age groups or study sites, the distribution of physical activity energy expenditure was 
examined. Statistical evaluation of variation among groups was performed using the Kruskal- 
Wallis test, a non-parametric test for comparing medians . The contribution of a particular 
activity's energy expenditure to the population's physical activity energy expenditure was 
determined by calculating the percent of overall population daily energy expenditure it accounted 
for. These percent expenditures were ranked for each activity from highest to lowest according 
to their contribution to population-level physical activity energy expenditure. This procedure 
was repeated within subgroups to determine the percent of sex-specific, study site-specific, age- 
specific, and individual daily energy expenditure represented by each physical activity. To select 
the activities that contributed the most to absolute physical activity and were the best 
discriminators of physical activity levels among individuals 6 activities constituting 95% of the 
total, sex-specific, study site-specific, and age-specific population daily energy expenditure as 
well as any single activity accounting for 10% or more of a participant's daily physical activity 
energy expenditure were identified. Additionally, seasonal activities provided by the 
participants, but not identified in the structured data analyses, were added to the questionnaire. 
However, no specified criteria were used to select these. 



Physical activities from other sources 
Due to time and budgetary constraints, recruitment efforts focused on racial/ethnic groups other 
than non-Hispanic whites since less physical activity information exists on these groups being 
recruited into the cohort. Thus, the activity list identified via data analysis was augmented with 
activities from additional sources including: a Swiss questionnaire developed using almost 
identical methodology 6; a questionnaire designed to collect past year physical activity data in 
breast cancer survivors that was designed similarly to a food frequency questionnaire (Dr. 
Barbara Sternfeld, personal communication); the Minnesota leisure time questionnaire ; the 
Tecumseh occupational questionnaire 10; and the Ainsworth physical activity compendium . 

Results 

Descriptive 
The median duration of sleep-time was eight hours and the average daily physical activity energy 
expended in the population was 2,913 kcal/day. As shown in table 1, men expended 
significantly more energy per day than women (median expenditure of 2937 kcal/day versus 
2582 kcal/day for men and women, respectively). For both genders, the 50 to 64 year olds had 
lower median energy expenditure than those in the youngest age group, though the difference 
was statistically significant only for males (Wilcoxon p-values = 0.0009 and 0.3848 for males 
and females, respectively) (Appendix, Table Al and A2). The only other age pair-wise 
comparisons of median energy expenditure that significantly differed from one another were also 
among men (30-34 year olds had greater expenditure than 35-39 and 50-64 years olds, while 40- 
44 year olds had lower expenditure than 45-49 year olds). 

Overall, there was less variation in the median level of energy expenditure across the various age 
groups for women than for men (Appendix, Table Al and A2). No clear age-related pattern was 
apparent for the percent of energy expended in any of the MET activity levels. For both genders, 
a greater percentage of daily energy expenditure was spent in low level activities (3-3.9 MET). 
The 90th percentile indicates that only a small proportion of individuals engage in 6+ MET level 
activities; women and men spent at most 3-11 and 7-28 percent of their respective total energy 
expenditure in 6+ MET level activities. The median number of hours spent sleeping ranged from 
one to two hours less for women than for men 40-64 years of age. 

At each study site, men also expended more energy than women (Table 1). Among both men 
and women, the Chinese and Puerto Rican recruitment sites had similar median daily physical 
activity energy expenditure, which was lower than median daily energy expenditure observed for 
the Caribbean and the Dominican sites. However, the median daily energy expenditure for 
Dominican men versus either Puerto Rican or Chinese men was elevated, but did not reach 
statistical significance, yet the number of men in the groups provided only limited power to make 
such sub-group comparisons. 

Selection of physical activities 

Table 2 presents the physical activities in the top 95% of the population, sex-, study site-, and 
age-specific analyses. Overall, participants' activities were characterized using 154 activity 
codes, of which 63 were required to account for 95% of the total population daily physical 
activity energy expenditure.   The high number of activities necessary to reach 95% reflects the 
fact that most individual activities account for less than one percent of the population energy 



expenditure. Common activities including daily living activities (sleeping, cooking or food 
preparation, eating, and showering) and sitting quietly accounted for the highest percentage of 
energy expenditure. Although the activities in the top 95% of the sex-, study site-, and age- 
specific energy expenditure predominantly reflected those in the combined population top 95%, 
19 additional activities were identified (see shaded activities in Table 2). One (15040) was 
unique to gender, two (02065, 03021) were unique to study site, and four (01020, 03040, 05010, 
05145) were unique to age, with the remaining activities identified in at least two group-specific 
analyses. Of these, 26.3% (5/19) involved household work and 15.8% (3/19) were occupational 
activities. 

Examination of physical activities accounting for 10% or more of an individual's daily energy 
expenditure yielded 95 activity codes. Fourteen of these codes, displayed in table 3, were not 
identified in the population or group-specific analyses. In essence, participants reported the 
activities identified in the individual level analysis less frequently, yet for some participants these 
activities accounted for a significant amount of their daily physical activity energy expenditure. 
Tables 2 and 3 combined contain the physical activities that represent 95% of the population, 
sex-, site-, and age-specific energy expenditure as well as 10% or more of an individual's energy 
expenditure. 

General questionnaire design 

The format of the questionnaire was adapted from the Minnesota Leisure-Time Physical Activity 
Questionnaire 9 (see questionnaire in Appendix). In general, participants are asked if they 
engaged in a specified activity during the previous 12 months. If so, the subject is queried about 
whether they performed the activity at least once a month during each of the past 12 months or in 
which months they engaged in the activity at least once a month. Finally, information is 
collected on the frequency (times per week) and duration (time per episode) of activity 
participation. 

Activities are separated into major physical activity domains: recreation, household, occupation, 
and transportation which were then further subdivided e.g., household activity was divided into 
"activities associated with maintaining the inside of a house", "care-giving", "self-care", and 
"home maintenance and repair". Each major physical activity domain concludes with a 
prompted open-ended question that allows for the names and corresponding activity-related 
details of up to three other activities participated in during the previous 12 months. 

Similar types of activities were grouped together to reduce the questionnaire length so that the 
administration time could be kept reasonable. Each activity or group of activities was assigned a 
MET level intensity using the compendium of physical activities 7. Activities not listed in the 
compendium were given the MET value of a similar activity. For combined activities the MET 
value was assigned using the following hierarchal scheme: (1) the general compendium code; 
(2) the mean MET value of the activity codes listed in the combination; (3) the mean MET value 
of the most frequently engaged in subset of activities; or (4) the MET value of the most 
commonly participated in activity. When a "general compendium code" was unavailable, the 
second method was generally used. Methods three and four took precedence when it was noted 
that there was unequal participation in the activities comprising a group. 

Questionnaire tailoring 
Optimizing the quality of the physical activity assessment must take into consideration both the 
amount of time necessary to complete the interview as well as the strain of having to recall very 



detailed information. In accordance with our pilot testing experience as well as our review of the 
literature, questionnaire modifications were made to enhance the physical activity assessment. 
These modifications consisted of the following: 

OCCUPATION: Job titles may not adequately reflect occupational energy expenditure, 
particularly if there is a large degree of variation in activity within a given job title. As a result, 
previous epidemiologic studies have inquired about occupational activities '  . Information 
about actual job activities is thought to provide a better indication of occupational physical 
activity level, thereby allowing the energy expenditure of those holding the same job to be 
differentiated. Thus, for two of the occupation categories "office, research, or laboratory work 
including clerical or white-collar jobs" and "food, service, sales, or retail-related work" 
participants indicate how they spend 50% or more of their usual workday. Respondents select 
from: "sitting", "standing", "walking" "standing, walking, lifting, carrying, or pushing items 
weighing at least one pound but less than 25 pounds", "standing, walking, lifting, carrying, or 
pushing items weighing 25 pounds or more", or "other (specify)". 

SELF-CARE: Self-care activities such as eating or sleeping are expected to be similar, on 
average, for any given day.   Thus, these activities are assessed for a usual day in the previous 
year. 

WALKING: Walking activities are inquired about separately for recreation and transportation 
and the MET value for is assigned based on a follow-up question about usual walking pace, 
which can be characterized as "slow", "moderate", or "brisk" by the participant. 

TRANSPORTATION: New Yorkers use alternative (non-personal automobile) means of 
transportation more than individuals residing in other United States' geographic locations. 
Capturing transportation-related physical activity, which may be a more important source of 
physical activity in this population, is more complex in this population. Furthermore, similar to 
other populations, transportation activities differ for week versus weekend days. To capture this 
difference in a manner that is easy for respondents, the number of days per week that a given 
mode of transportation is used is collected. This question, along with the total duration per day 
for a given type of transportation, avoids confusion over whether a round-trip (i.e., going to and 
from a location) counts as one or two separate times. 

STAIRS: Stair-related energy expenditure is based on flights of stairs ascended, since little 
energy is expended descending stairs. The stair-related question is similar to that used on other 
questionnaires 10. Stair use is inquired about for a usual day, since like self-care activities, this 
activity is expected to be similar on most days of the year. 

Discussion 
As a first step in the development of a physical activity questionnaire for use in the NYCP 
cohort, a study was conducted in a multi-racial/ethnic population (Hispanics of Puerto Rican and 
Dominican descent, Chinese, and blacks) to collect 24-hour physical activity information. The 
data collected, along with pre-existing physical activity information based primarily on non- 
Hispanic whites, were used to develop a physical activity questionnaire that will measure usual, 
overall and domain-specific (recreational, household, occupational, and transportation) physical 
activity energy-expenditure for the year preceding interview. Both the frequency, allowing for 
seasonal variation, and the duration of physical activities are also assessed with the new 
questionnaire. Activities not specifically listed on the instrument are captured by a prompted 
open-ended question asked at the conclusion of each physical activity domain section. Collected 



information is used in conjunction with a pre-assigned MET level of intensity to determine 
summary measures of physical activity energy expenditure. 

The questionnaire is designed to be interviewer-administered since the literacy of the proposed 
cohort population is not yet established. Pilot-testing administration took approximately 30 
minutes. Currently, a computer-assisted interface is under development. The rationale for 
creating a computerized questionnaire includes shortening the administration time (i.e. skip 
patterns will be automated, "other, specify" responses will be easily recorded using look-up 
tables) as well as eliminating post-interview coding and data entry. The physical activity section 
is only one of many questionnaire components; thus a "streamlined" module to capture such 
exposure is critical for minimizing participant burden. 

Although the 24-hour recall participants were comprised of a convenience sample, care was 
taken to ensure that the participants reflected the sex-, age-, and the race-ethnicity distribution of 
the targeted cohort members for whom less information on physical activity patterns existed. 
Furthermore, the 24-hour recall participants were selected from similar health facilities as the 
cohort members. The urban environment in New York City is distinct from most other regions 
of the United States, particularly with respect to the widespread use of public transportation and 
the minimal use of personal automobiles. Despite the use of a convenience sample, the physical 
activities selected from the 24-hour physical activity recalls were similar to those activities found 
on other questionnaires 6'9'10 and a questionnaire designed to collect past year physical activity 
data in breast cancer survivors (Dr. Barbara Sternfeld, personal communication). This, in 
conjunction with the supplementation of activities from items on other pre-existing 
questionnaires, indicates that the developed instrument may be appropriate for capturing physical 
activity energy expenditure in other populations. 

Interestingly, group specific analyses (i.e., age, sex, or health agency) revealed only 19 activity 
codes not included in the top 95% of the total population daily physical activity energy 
expenditure codes. Identification of a list of activities that is common across sub-groups and/or 
individuals results in a questionnaire of reasonable length. Physical activities important at the 
subgroup or individual level can be obtained via an open-ended question. Despite the 
similarities in the types of activities, group/individual differences in total energy expenditure 
were observed. To capture this variation in energy expenditure levels it is critical to quantify the 
amount of participation in various activities. 

Information on total daily physical activity energy expenditure is not widely available primarily 
due to the fact that non-recreational sources of energy expenditure are rarely assessed. Our 
observations that males as well as younger aged individuals expend more energy than women or 
older age individuals, respectively, were similar to those found in a population-based Swiss 
study of 425 men and 494 women 6,n. Both our study and the Swiss study observed a fairly 
stable energy expenditure for women across age groups, while only the latter study found a fairly 
consistent decline in energy expenditure with age among men. Furthermore, unlike this other 
study, in which the percent of energy spent in 4+ basal metabolism rate activities decreased with 
age for both males and females, our data did not reveal any clear age-related patterns for any of 
the MET activity levels. Sleep patterns among women were similar however, U.S. men reported 
more hours of sleep than the Swiss men. Clearly, the smaller sample size in our study may not 
only have influence the precision of our estimates, particularly among men but also may account 
for a portion of the study finding differences. 

In addition, we also noted variation in total energy expenditure by racial/ethnic group. To our 
knowledge, the lower energy expenditure observed among Chinese and Puerto Ricans when 



compared to either Caribbean or Dominicans has not been previously reported. These data 
collectively suggest that total energy expenditure may not be consistent across population 
subgroups (e.g., sex, age, race/ethnicity). Observations on leisure time activity in the United 
States support this notion of subgroup variation in energy expenditure. Specifically, a higher 
prevalence of leisure time activity has been observed among: 1) males, particularly for activities 
in the high-intensity range; 2) younger adults; 3) more-educated individuals; and 4) whites   . 
Interestingly, these patterns of leisure time activity may not be consistent across the physical 
activity domains and as a result total energy expenditure patterns may also not reflect those of 
leisure time activity 3. For instance, a study of women found that demographic characteristics 
are non-uniformly associated with the various physical activity domains 13. For example, age 
was positively associated with household activity yet inversely associated with recreational 
activity, and lower education was positively associated with occupational activity but inversely 
associated with less recreational activity. 

It is likely that both warm weather and weekend activities, potentially important contributors to 
energy expenditure, went undetected with the 24-hour recalls because they were conducted 
primarily on weekdays during cold weather months. In fact, the data we collected indicate the 
presence of seasonal variation in recreational and transportation-related activities. This 
observation is not surprising in light of the fact that considerable seasonal variation in physical 
activity has been observed in other studies 14, including geographic locales with year-round 
warmer climates (Leslie Bernstein, personal communication). The infrequency of occupational 
and household activities as responses to the supplemental questions can be viewed as evidence 
that these activities are, in fact, less seasonally dependent. An alternative interpretation could be 
that the participants misunderstood the questions to be inquiring about recreational and 
transportation related activities only; no information is available to determine whether this 
occurred, however all interviewers underwent structured training on the administration of the 
questionnaire.   To compensate for seasonal variation in activity, other established questionnaires 
were used to supplement the list of activities. 

Intra-individual variability in physical activity makes it difficult to assess physical activity via 
questionnaire. Despite the flexible features (seasonal variation, frequency, duration, and 
prompted open-ended questions) of this newly designed questionnaire, it is more likely to 
capture routine rather than episodic patterns of activity. Thus, the physical activity energy 
expenditure calculated from the questionnaire is intended to represent the average, usual, energy 
expenditure rather than absolute energy expenditure. The purpose of this measure is to rank 
individuals so that they can be grouped into energy expenditure categories (e.g., quartiles) for the 
purpose of examining etiologic hypotheses in epidemiologic research. This is analogous to the 
primary use of nutrient measures obtained from a food frequency questionnaire   . 

Based on research in other chronic diseases, it is believed that the physical activity operates via 
different pathways to influence disease risk. For instance, it has long been established that 
cardiovascular disease risk decreases with increased aerobic exercise n, whereas bone-loading 
activities are protective against osteoporosis n. A variety of biological mechanisms linking 
physical activity with cancer risk have been proposed and are discussed in detail elsewhere . In 
brief, physical activity might alter cancer risk for a number of sites by influencing body mass, 
metabolic hormones, growth factors, hematologic factors and immune function. Site-specific 
mechanisms such as changes in bowel transit time and prostaglandin production have been 
proposed for colon cancer. Likewise, physical activity might alter breast cancer risk through its 
influence on menstrual characteristics that can modify sex hormone concentrations. The 
questionnaire was designed to allow for the joint consideration of different aspects (e.g., bone- 
loading versus aerobic exercise) and sources of physical activity energy expenditure to be 



10 

examined in relation to cancer outcomes. Furthermore, it is important that sedentary activity 
information is also collected so that it can be examined in relation to cancer risk given that 
physical inactivity has been linked to many other health problems such as cardiovascular disease 
12 

To our knowledge, the detailed physical activity energy expenditure information being 
ascertained in the NYCP has never been collected at baseline in a prospective cohort study. This 
comprehensive physical activity questionnaire will allow for in-depth investigations of the 
relation between physical activity and subsequent cancer incidence. With the emerging evidence 
that physical activity may reduce cancer risk at some sites, the public health importance of 
elucidating this relationship needs greater recognition since it provides a potential means for the 
primary prevention of cancer. 
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TABLE Al. Physical activity in men (n =123), New York City, 1999-2000 1.2 

Percentile (P) 

Ase fvears") N P10 P25 P50 P75 P90 Mean (SD) 

Total Energy 30-34 31 2379 2702 3432 3966 4980 3574 1241 

Expenditure 35-39 27 2170 2422 2914 3497 4132 3102 900 

(kcal/day) 40-44 13 2292 2503 3339 4725 5139 3532 1178 

45-49 11 2631 2723 2779 3162 3649 2971 601 

50-64 25 2073 2118 2667 3187 3639 2700 657 

3 to 3.9 MET (%) 30-34 31 0 1 4 18 48 13 19 
35-39 27 0 0 3 8 11 5 8 
40-44 13 0 0 0 8 23 6 9 
45-49 11 1 3 6 13 29 10 10 
50-64 25 0 0 3 6 22 6 10 

4 to 5.9 MET (%) 30-34 31 3 6 9 14 21 12 13 

35-39 27 0 4 8 19 32 13 15 
40-44 13 0 5 9 14 62 16 22 

45-49 11 0 0 7 9 19 7 7 
50-64 25 2 4 8 14 49 13 16 

> 6 MET (%) 30-34 31 0 0 0 6 13 5 9 
35-39 27 0 0 0 6 28 6 11 
40-44 13 0 0 0 2 8 2 3 
45-49 11 0 0 0 3 7 2 4 
50-64 25 0 0 0 2 8 2 6 

Sleep time (hours) 30-34 31 4 6 8 9 11 7 3 
35-39 27 6 7 8 10 11 8 3 
40-44 13 6 8 10 10 12 9 3 
45-49 11 5 6 9 10 10 8 2 
50-64 25 5 7 9 10 12 9 3 

'The sex of the six individuals was not available therefore these individuals are excluded from the data 
presented in this table. 

individuals that were <30 or >64 years of age and those for whom age information is missing are 
excluded from the data presented in this table. 



TABLE A2. Physical activity in women (n =244), New York City, 1999-2000u. 

Agefvears't N        P10 

Percentile (P) 
P25 P50 P75 P90 Mean (SD) 

Total Energy 30-34 60 1818 2302 2676 3249 3814 2805 814 

Expenditure 35-39 33 1911 2081 2486 2760 3136 2506 593 

(kcal/day) 40-44 44 1988 2146 2473 3145 6159 2975 1483 

45-49 28 1968 2206 2660 3519 4207 2925 960 

50-64 44 1961 2131 2534 3543 4354 2874 1015 

3 to 3.9 MET (%) 30-34 60 0 2 9 18 31 12 14 

35-39 33 0 0 5 17 26 10 11 

40-44 44 0 2 7 17 28 13 16 

45-49 28 0 2 6 20 40 13 15 

50-64 44 0 1 12 29 39 16 16 

4 to 5.9 MET (%) 30-34 60 2 7 10 17 27 13 11 
35-39 33 3 6 9 14 22 11 8 
40-44 44 0 3 7 14 22 10 9 
45-49 28 0 4 9 16 25 11 9 
50-64 44 2 4 7 14 20 10 11 

> 6 MET (%) 30-34 60 0 0 1 3 7 3 5 
35-39 33 0 0 0 3 7 2 4 
40-44 44 0 0 0 2 3 3 12 
45-49 28 0 0 1 3 9 3 5 
50-64 44 0 0 0 2 11 3 11 

Sleep time (hours) 30-34 60 5 6 8 9 12 8 3 
35-39 33 7 7 9 11 15 9 3 
40-44 44 6 7 8 11 15 9 4 

45-49 28 5 8 8 10 11 8 2 

50-64 44 5 6 7 10 13 8 3 

^he sex of the six individuals was not available therefore these individuals are excluded from the data 
presented in this table. 

individuals that were <30 or >64 years of age and those for whom age information is missing are 
excluded from the data presented in this table. 
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Abstract 

Purpose: Early age at menarche increases future disease risk. Secular decline in age at 

menarche has been attributed to body size characteristics, diet, and energy expenditure. Risk 

factors for pubertal onset have been less frequently explored. 

Methods: A cross-sectional study of 186 New York Metropolitan Area, nine-year-old-girls (54 

African-American, 70 Hispanic, 62 Caucasians), used interviewer-administered questionnaires to 

assess exposures. Height and weight were measured. Pediatricians assessed pubertal 

development according to Tanner stages. 

Results: African-Americans were more likely than Caucasians to be breast and hair pubertal 

(stage 2 or higher) (age-adjusted odds ratios and 95% confidence intervals = 4.91 (2.15-11.19) 

and 4.25 (1.85-9.77)). Pubertal development was similar among Hispanics and Caucasians. 

Adiposity and height were significantly positively associated with breast or hair development. 

More sedentary activity hours were associated with a higher likelihood of being hair pubertal. 

Lower energy, but higher polyunsaturated fat, consumption was weakly associated with breast 

development. An inverse relationship existed between vitamin C and hair development. No 

other nutrients or physical activity measures were related to pubertal development. 

Conclusions: Results are consistent with height and adiposity being associated with pubertal 

development. Sedentary activity or diet may also influence maturation. 

MeSH heading key words: puberty, body size characteristics, physical activity, diet, cross- 

sectional, menarche, adolescence 

Abbreviations: wt/ht, weight divided by height; BMI, body mass index (weight in kilograms 

divided by height in meters squared); kg, kilograms; YAQ, Youth/Adolescent Food Frequency 

Questionnaire; MET, metabolic equivalent; kcal/wk, kilocalories per week; ORs odds ratios; CIs 

95% confidence intervals; aOR age-adjusted odds ratio; 
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Puberty begins approximately three years before menarche, when secondary sexual 

characteristics appear. Pubertal onset is modestly correlated with age at menarche (1,2). Early 

maturation has been linked to adverse health outcomes including insulin resistance, breast 

cancer, and cardiovascular disease (3, 4). Age at menarche varies by geography (5), has declined 

secularly (6), and differs by race/ethnicity (7). Similar trends may exist for age of pubertal onset, 

though not been well documented (8). A recent study of over 17,000 U.S. girls found that 

African-American girls began menses approximately 8.5 months earlier than white girls; breast 

and hair pubertal development began on average 1 and 1.5 years, respectively, earlier in African- 

American girls (7). Mexican-American girls are believed to have similar or slightly later 

reproductive development than Caucasian girls (9). Yet little published information on 

maturation in other U.S. Hispanics is available. As reproductive characteristics such as 

birthweight differ among Hispanic subgroups, it is plausible that reproductive development also 

varies (10). 

Acknowledged disparities in the age at menarche imply that environmental factors 

influence the rate of reproductive development, but the determinants of earlier maturation are 

unclear. Adiposity has been consistently, positively associated with onset of menses (11-13). 

Other factors, including height, diet, and physical activity, have also been linked with menarche, 

though less consistently (14-18). Whether these characteristics affect pubertal development is 

unknown (13, 15,19). We undertook a study of African-American, Hispanics, and Caucasian 

girls to examine pubertal development in relation to body size, physical activity, and diet. 

Methods 

A cross-sectional study was undertaken in New York City from Spring 1997 to Fall 1998. 

Nine-year-old-girls of African-American, Hispanic, or Caucasian race/ethnicity, visiting the 

Mount Sinai Hospital Pediatric Clinic or a nearby pediatric private practice for a Wellness visit 
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were eligible. Girls with existing endocrine disorders were ineligible. Of 224 girls invited to 

participate, 200 (89%) were eligible, agreed to do so, and had either parental or guardian signed, 

informed consent. Refusal (n = 20) was the primary reason for non-participation. The Mount 

Sinai Institutional Review Board approved the study protocol. 

Classification ofPubertal Development 

Girls and their pediatricians assessed the stages of breast and pubic hair development, 

using standardized drawings and descriptions based on Tanner criteria (provided by Professor 

Richard Udry, Carolina Population Center, Chapel Hill, NC) (20). These two assessments on a 

subset (n=20) were poorly correlated; thus, the physicians' classification of puberty stage was 

utilized. Girls were considered prepubertal (stage 1) or pubertal (stages 2-5) for breast and pubic 

hair development. 

Body Size Characteristics 

Pediatric nurses measured height and weight. Weight in kilograms (kg), weight/height 

(wt/ht), body mass index (BMI; weight (kg)/height in meters squared), and a standardized index 

of BMI were used to explore the relationship between adiposity and pubertal development. 

Wt/ht rather than BMI may be a better measurement of childhood obesity (21). BMI is presented 

to allow for comparison with other published findings. The standardized BMI index (normal, 

obese, and very obese) was based on the cutpoints 20.51 and 22.40, corresponding to the 85th and 

95th BMI percentiles of the National Health and Nutrition Examination Surveys I and II (mean 

BMI 17.3 and standard deviation 3.1 for nine-year old girls) (22-25). 

Dietary Intake 

Interviewers administered the Youth/Adolescent Food Frequency Questionnaire (YAQ) 

to assess usual diet in the year preceding interview (26). Average daily nutrient intakes of 
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macronutrients and selected micronutrients (crude fiber, folate, retinol, carotene, and vitamins A, 

C, D, and E) were calculated. 

Physical Activity 

Participation in pre-specified activities (hours per week) were grouped according to 

intensity level or metabolic equivalent (MET) scores (27). One MET is equivalent to the oxygen 

consumption at rest (~1 kilocalorie/kilogram/hour (kcal/kg/hr)). Adult norms were used because 

to our knowledge none exist for children. Activities were grouped as follows: sedentary ("jacks, 

quiet games", "cards, board games", "television/videos/movies", "computer games"); moderate 

("walking/hiking"); and vigorous ("jogging/running/track", "soccer/softball/basketball", 

"swimming/aerobics", "gymnastics/dance class", "bicycling/tennis/skiing"). Other activities 

were assigned in a similar fashion. 

Sedentary activity and moderate, vigorous, and total (moderate plus vigorous) physical 

activity were considered separately. Non-sedentary activity was examined as kcal/wk, as 

individuals of differing body weights expend different amounts of energy for the same quantity 

of activity. Total kcal/wk of activity was calculated as follows (27): 

total kcal/wkaaMly = [{imoderalc. x HmHkrale) + \lyipmm x Hyigtm,us )\xWt 

where, 

H = Hours of activity per week 

I = Average MET score by category; moderate (4 kcal / kg' hr), vigorous (7 kcal / kg' hr) 

Wt = Body weight in kgs 

Other Measures 

Race/ethnicity, medical history, birth information, maternal birthplace and education 

were also collected. Maternal education^ less than 12 years versus 12 or more years, was used as 

a proxy for socioeconomic status. Girls self-identified race/ethnicity as African-American, 
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Hispanic or Caucasian. Those reporting both African-American and Hispanic (n = 3) were 

considered African-American (7). 

Statistical Analysis 

To examine demographic characteristics by pubertal status the Wilcoxon rank-sum (28) 

and the Mantel-Haenszel chi-square tests were used (29). Unconditional logistic regression was 

used to determine odds ratios (ORs) and 95% confidence intervals (CIs) (30,31). Models 

included age (continuous) and the indicator variable race/ethnicity (Hispanic/African- 

American/Caucasian). Because height and wt/ht slightly altered risk estimates, the adjusted 

models are presented. The standard multivariate and residual nutrient methods yielded similar 

results; hence the models that adjust for caloric intake (continuous) are presented (21). 

Continuous variables were tertiled based on the entire study population distribution and were 

entered as indicator variables. To assess linear trend, indicator variable scores were entered as 

ordinal. Subgroup analyses were not performed due to the small sample size. 

Of the 192 girls with pubertal staging, six were missing body size information. The study 

population presented consists of 186 girls with pubertal staging, physical activity, and body size 

data. Girls without dietary information (n = 14) were included in the non-dietary analyses as 

excluding these girls did not materially change estimates. Exclusion of 13 girls whose daily 

caloric intake was greater than 5,000 kcal (none reported less than 500 kcal) did not alter dietary 

results; therefore data from the larger group are presented (26). 

Results 

The distribution of demographic characteristics by pubertal status is presented in Table 1. 

More girls were considered pubertal for breast (52%) than for pubic hair development (32%). 

Pubertal girls were slightly older and their mothers were less educated than prepubertal girls. Of 

186 girls, 54 were African-American, 70 were Hispanic, and 62 were Caucasians. Among 
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mothers of Hispanic girls, one-quarter were born in Puerto Rico while 10% were born in the 

Dominican Republic (data not shown). Almost 20% of the African-American mothers were born 

in the Caribbean Islands.    Maternal education was strongly associated with race/ethnicity (data 

not shown: x2
p-Vaiue < 0.0001); therefore only race/ethnicity was considered in subsequent 

analyses. 

Racial/ethnic differences in pubertal status (Table 1) were also clearly seen in the 

multivariate analyses (Table 2). African-American girls were more likely to be breast (age- 

adjusted odds ratio (aOR) and CI = 4.91 (2.15-11.19)) or hair (aOR and CI = 4.25 (1.85-9.77)) 

pubertal than Caucasian girls, whereas development was similar for Hispanics and Caucasian 

girls (Hispanic versus Caucasian aORs and CIs =1.14 (0.57-2.29) and 1.61 (0.70-3.68) for breast 

and hair, respectively). African-American girls were slightly older and taller than the other girls, 

yet median weight and wt/ht were highest among Hispanic girls (all p-values > 0.05) (data not 

shown). Nearly a quarter of the African-American and Hispanic girls, but only one-tenth of the 

Caucasian girls, were classified as very obese using the standardized index of BMI (data not 

shown). 

As shown in Table 3, pubertal girls were taller, heavier, and had higher wt/ht than pre- 

pubertal girls for both breast and pubic hair development. Age- and race/ethnicity-adjusted ORs 

and 95% CIs for breast pubertal stage were 6.43 (2.75-15.02) and 4.55 (1.93-10.71) for highest 

versus lowest tertile of wt/ht and of height, respectively. The corresponding wt/ht and height 

ORs and 95% CIs for hair puberty were 3.57 (1.53-8.35) and 5.81 (2.34-14.33).   Weight risk 

estimates were similar to those for wt/ht. Simultaneous consideration of height and wt/ht 

attenuated the estimates, yet each remained independently related to breast pubertal status (data 

not shown); however, wt/ht was no longer significantly associated with hair pubertal stage. 
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Obese and very obese girls were more likely to be breast-pubertal, whereas only very obese girls 

were at greater risk of being hair pubertal. 

Pubertal development was similar for girls who engaged in higher versus lower levels of 

total physical activity (Table 4); the upper versus lowest tertile of total physical activity adjusted- 

ORs and CIs were 0.89 (0.39-2.02) and 1.04 (0.45-2.40), for breast and hair, respectively. There 

was no evidence of an inverse trend. Separately considered, neither vigorous nor moderate 

activity was associated with pubertal development (data not shown). Girls engaging in more 

sedentary activity may be at increased risk of being hair pubertal (adjusted OR and CI for the 

upper versus lower tertile of sedentary activity hours = 1.96 (0.78-4.94)); risk increased, non- 

significantly, for each successive tertile of sedentary activity. Further adjustment for total 

physical activity did not materially alter risk estimates (data not shown). Sedentary activity was 

not associated with breast development. 

Dietary associations are displayed in Table 5. Girls in the upper two tertiles of total 

caloric intake had a lower risk of being breast pubertal than the reference group. This inverse 

trend was only borderline significant.   There was a suggestion that higher polyunsaturated fat 

consumption increased the risk of breast development (p-trend = 0.05). No other macronutrients 

were related to pubertal development. Ofthemicronutrients, there was a strong inverse 

association between vitamin C and the risk of being hair pubertal ((adjusted OR and 95 percent 

CI for the highest tertile of intake = 0.20 (0.07-0.63); p-trend = <0.01). Higher intakes of several 

other micronutrients may lower the risk of being breast or hair pubertal, yet many of these 

estimates were unstable with no clear dose-response. 

Discussion 

Our study is among few that have examined early pubertal development, and is the 

first to do so among African-American, Caucasian, and Hispanic girls. A large percent of our 
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population had Caribbean maternal ancestry, another unique feature of our study. Indeed, the 

percent of our girls with ancestry in the Caribbean Islands may even be larger, because 

information on the father's and grandparent's birthplace was not collected. Advanced breast and 

hair pubertal status was more common among older girls as well as among African-American 

girls, but was similar among Hispanic and Caucasian girls. Additionally, girls who were taller, 

heavier, or had a greater-ht/wt ratio were at higher risk of being breast and hair pubertal. Girls 

engaging in more hours of sedentary activity had an elevated, but non-significant, risk of hair 

development, yet the data did not support a relation between the other physical activity measures 

and pubertal development. Our results suggest a possible relation between some dietary factors 

and pubertal status. Risk of being breast pubertal was greater among girls with higher intakes of 

polyunsaturated fat and among those with lower total caloric intake. In contrast, higher vitamin C 

consumption decreased the risk of hair development. 

Advanced pubertal development among African-American girls relative to Caucasian 

girls agrees with previous studies (7, 32). The differences remained following adjustment for 

age, height, wt/ht, calories, and polyunsaturated fat (breast only) or vitamin C (hair only), 

suggesting that genetic or other environmental factors should be considered (33). Whereas we 

noted similar pubertal status among Caucasian and Hispanic girls, a prospective study in 

California observed a similar age at menarche for African-American and Hispanic girls which 

was earlier than the age at menarche for Non-Hispanic Caucasians (34). Although not specified, 

the Hispanic girls in California are presumably of Mexican descent, while ours were 

predominantly of Caribbean descent. Reproductive development may differ among Hispanic 

subgroups. It is also possible that risk factors for the onset of puberty and menarche differ 

because the ages at onset of these two events are strongly, but not perfectly, correlated (35). 
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The hypothesis that a critical body weight or fatness is required to trigger menarche has 

not been confirmed (36). But our study, other cross-sectional studies of puberty (13, 32), and 

several prospective studies of menarche (18, 34, 37-40) have observed a link between body size 

characteristics and maturation. Since body fat accumulation occurs around the time of puberty it 

is difficult to disentangle pre- from post-pubertal changes even in prospective studies. Post- 

pubertal body size changes would result in an overestimation of the body size characteristic- 

pubertal status associations in our study. Our limited sample size precluded the re-examination 

of the previously reported finding that the relationship between BMI and breast development was 

stronger among Caucasian versus African-American girls (13). 

The influence of diet on maturation is suggested by the delayed menses observed in 

undernourished and anorexic girls (41, 42). Most observational studies (37, 38), including a 

longitudinal study of over 2,000 Canadian girls (17), and several other prospective studies (34, 

39, 40) do not provide consistent evidence linking specific nutrients to age at menarche. For 

example, in contrast to our findings, others report delayed menarche in relation to higher 

polyunsaturated fat consumption (43) and to lower vitamin C intakes (38).   Although not all 

studies agree (17, 38), weak associations such as those we noted between some micronutrients 

and pubertal status agree with reports that menarche occurs later in vegetarian girls (15) and 

among girls with higher fiber intakes (44). Finally, an inverse association between breast 

pubertal stage and caloric intake agrees with the findings of two prospective studies of menarche 

(34, 38). The association may be partially that overweight girls underreport their dietary intake 

(34). Indeed, when heavier girls were excluded from the analyses, similar to Koprowski et al., 

our inverse association was less pronounced (34). 

Anthropometric characteristics, physical activity, and diet are strongly intertwined. 

When intake exceeds expenditure over an extended period, body weight and body fat increase 
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(45). Despite some evidence that diet and physical activity are independently associated with 

maturation, it is also possible that they operate through their impact on anthropometric 

characteristics. If anthropometric variables mediate the relationship, adjustment for body size 

characteristics might obscure the underlying association. ORs were similar with and without 

adjustment for anthropometric characteristics suggesting that at least some portion of the 

influence of physical activity and dietary-intake on pubertal development is independent of their 

effects on body size characteristics. Evidence that physical activity may operate partially 

independent of body size comes from a prospective study of 15 ballet dancers. Menarche 

occurred in two-thirds of the girls during a hiatus from dancing, although their body composition 

and weight remained fairly stable (46). This and other evidence suggest that gonadotropin 

secretion, which is thought to be critical in pubertal onset, may be suppressed during extreme 

energy deficits (19). 

Delayed menarche and amenorrhea have been associated with prolonged vigorous or 

moderate physical activity (16, 18, 39, 40, 47, 48), although not all studies support such an 

association (33, 38). With the exception of an increased risk of hair development among more 

sedentary girls, our physical activity results were essentially null. In accordance with our 

finding, a previous study reported an earlier menarche among girls spending more time in 

sedentary activities (43). 

Study strengths include the outcome and exposure assessments. Pediatrician assessment 

of pubertal staging was used. Inter-rater reliability between two pediatricians of pubertal staging 

for 20 girls (kappa 0.78 for breast and 0.69 for pubic hair) was similar to or better than that 

previously reported (49). Trained nurses measured body size characteristics. The questionnaire 

included physical activities of varying intensities as well as an open-ended question capturing 

less common activities. The YAQ had a one year reproducibility among 9-18 year olds that was 
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comparable to that of other adolescent dietary questionnaires and was unrelated to age or 

ethnicity (26). Furthermore, our nutrient values, though slightly higher, were consistent with 

other reports of girls this age (26). The use of tertiles, or ranks, for categorizing exposures 

reduces misclassification. Even if exposures were adequately measured, it is possible that 

exposures earlier in life are more relevant to pubertal onset than the time-frame of our exposure 

assessment. 

Study limitations include the cross-sectional design which precludes examining the 

temporal sequence between exposures and pubertal development. Post-pubertal changes in 

exposures may bias estimates. For instance, girls progressing through puberty may become self- 

conscious about their bodies, thereby possibly reducing dietary intake or increasing physical 

activity. Reporting of post-pubertal behavior would bias dietary associations toward, but 

physical activity associations away from, the null. Race/ethnic-specific attitudes toward these 

behaviors would yield estimates that were biased differently between the groups. 

Maternal education and access to care provide some information on socioeconomic 

characteristics. This information was limited and could not be distinguished from race/ethnicity. 

Yet, despite their similarities in the socioeconomic characteristics, African-American and 

Hispanic girls differed in their pubertal status suggesting that other environmental or genetic 

characteristics may be instrumental in pubertal development. 

Consistent with previous studies, our strongest findings indicate positive associations 

between pubertal development and adiposity measures as well as height. The links we observed 

between pubertal development and dietary intake, notably caloric intake, polyunsaturated fat, and 

vitamin C, should be weighed against the instability of the risk estimates. In addition to the 

multiple dietary comparisons made, results of previous studies, including several prospective 

studies of menarche, did not agree with our results, further indicating the tenuous nature of our 
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dietary findings. Difficulties in assessing diet may hamper the ability of all studies to detect such 

associations. Finally, the notion that girls engaging in more physical activity have delayed 

maturation is not supported by our results, although physical activity in our sample was clearly 

not as strenuous as that of ballet dancers (16,46). We had limited power to detect small 

associations and to explore racial/ethnic differences. Future longitudinal studies with larger 

numbers of multi-racial/ethnic girls can expand our work. • Given the link between early puberty 

and/or menarche and disease risk later in life, elucidation of environmental or lifestyle factors 

influencing maturation may offer young girls the ability to reduce subsequent disease burden. 
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Table 3. Age and race/ethnicity adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for 
breast and hair pubertal status associated with anthropometric characteristics, among 186 girls in 
New York City, 1997-1998 

Breast Hair 

Pre- Pre- 

pubertal 
No. 

Pubertal 
No. 

pubertal 
No. 

Pubertal 
No. 

89 97 OR       95% CI 127 59 OR       95% CI 

BMI (kg/m2) 
<16 40 22 1.00 48 14 1.00 

16-19 31 31 2.15 0.98 - 4.71 45 17 1.46 0.62 - 3.43 

>19 18 44 5.13 2.24 - 11.74 34 28 2.78 1.22- 6.33 

p-trend <0.01 0.01 

Height (in) 
<53 39 18 1.00 47 10 1.00 

53-55 32 36 2.70 1.22- 5.97 55 13 1.10 0.43- 2.83 

>55 18 43 4.55 1.93 - 10.71 25 36 5.81 2.35 - 14.33 

p-trend <0.01 <0.01 

Weight (kg) 
<30 41 21 1.00 49 13 1.00 
30-37 33 28 2.09 0.95 - 4.63 47 14 1.26 0.52 - 3.06 

>37 15 48 6.96 2.93 - 16.52 31 32 3.58  1.56- 8.25 

p-trend <0.01 <0.01 

Weight/height 
<57 41 21 1.00 50 12 1.00 
57-67 32 30 2.22  1.01 - 4.89 44 18 1.93 0.80 - 4.65 

>67 16 46 6.43 2.75 - 15.02 33 29 3.57 1.53 - 8.35 

p-trend <0.01 ■<0.01 
Standardized BMI index 

normal 75 61 1.00 99 37 1.00 
obese 5 10 2.83 0.87 - 9.18 11 4 0.99 0.29 - 3.44 

very obese 9 26 3.62 1.48 - 8.86 17 18 2.52  1.11 - 5.70 

p-trend <0.01 0.03 

indicator variable scores were entered as ordinal to test for a linear trend. 

See methods, body size characteristics. 



Table 4. Adjusted1 odds ratios (ORs) and 95% confidence intervals (CIs) for breast and hair pubertal 
status associated with physical activity, among 186 girls in New York City, 1997-1998 

Breast Hair 

Pre- Pre- 

pubertal Pubertal pubertal Pubertal 

No. No. No. No. 

89 97 OR1      95% CI 127 59 OR1 95% CI 

Sedentary (hrs/wk) 
< 13.50 31 29 1.00 45 15 1.00 

13.51-24.50 28 36 1.35 0.60 - 3.04 43 21 1.49 0.59 - 3.76 

> 24.51 30 32 0.93 0.38 - 2.26 39 23 1.96 0.78 - 4.94 
2 p-trend 0.89 0.16 

Total (kcal/wk)3 

< 1,218 27 35 1.00 42 20 1.00 

1,218-2,548 32 29 0.97 0.44 - 2.15 44 17 0.65 0.27- 1.57 

> 2,548 30 33 0.89 0.39 - 2.02 41 22 1.04 0.45 - 2.40 

p-trend 0.78 0.94 

'Adjusted for age, race/ethnicity, height, and wt/ht. 

indicator variable scores were entered as ordinal to test for a linear trend. 
3Moderate and vigorous total activities. 



Table 5. Adjusted1 odds ratios (ORs) and 95% confidence intervals (CIs) for breast and hair pubertal status associated 

 > <-> S ;—  
Breast Hair 

Pre- Pre- 

Pubertal Pubertal PubertalPubertal 

No. No. No. No. 

89 97 OR1 95% Cl 127 59 OR1 95% Cl 

Calories (kcal) 
< 2,330.75 20 37 1.00 38 19 1.00 
2,330.76-3,304.28 33 25 0.30 0.12- 0.73 42 16 0.72 0.29- 1.79 

>3,304.29 26 31 0.42 0.16- 1.09 35 22 1.16 1.46- 2.91 

p-trend3 0.08 0.74 

Protein (g ) 
< 87.54 21 36 1.00 40 17 1.00 
87.55-120.06 33 25 0.46 0.17 - 1.28 39 19 1.62 0.58- 4.57 

> 120.07 25 32 1.46 0.35- 6.11 36 21 2.86 0.68- 12.07 

p-trend 0.70 0.15 

Carbohydrate (g) 
< 324.71 23 34 1.00 37 20 1.00 
324.72-446.08 29 29 0.97 0.35- 2.64 42 16 0.80 0.28 - 2.31 

> 446.09 27 30 2.05 0.40- 10.41 36 21 1.82 0.36- 9.31 

p-trend 0.49 0.59 

Total fat (g) 
< 72.24 22 35 1.00 37 20 1.00 
72.25-108.52 28 30 0.61 0.22- 1.69 39 19 0.71 0.25 - 2.01 

> 108.53 29 28 0.93 0.12- 4.35 39 18 0.81 0.16- 4.01 

p-trend 0.81 0.73 
Saturated fat (g) 

< 27.64 22 35 1.00 38 19 1.00 
27.65-42.20 26 32 0.54 0.20- 1.48 38 20 0.81 0.29- 2.25 

> 42.21 31 26 0.30 0.07- 1.29 39 18 0.71 0.17- 3.01 

p-trend 0.11 0.64 

Monounsaturated fat (g) 
< 29.27 22 35 1.00 37 20 1.00 
29.28-44.00 28 30 0.65 0.24 - 1.81 38 20 0.73 0.26- 2.06 

> 44.01 29 28 0.83 0.17- 4.02 40 17 0.48 0.09- 2.49 

p-trend 0.73 0.39 
Polyunsaturated fat (g) 

< 14.93 23 34 1.00 41 16 1.00 
14.94-21.80 27 31 1.05 0.41 - 2.73 36 22 2.46 0.89- 6.76 

> 21.81 29 28 1.21 0.28- 5.08 38 19 3.17 0.66- 15.10 

p-trend 0.05 0.11 

Crude fiber(g) 
< 4.95 24 33 1.00 39 18 1.00 

4.96-6.98 25 33 1.45 0.59 - 3.55 37 21 1.83 0.72 - 4.65 

> 6.99 30 27 1.02 0.31 - 3.64 39 18 1.23 0.35 - 4.32 

p-trend 0.89 0.64 



Breast Hair 

Pre- Pre- 
*         /    4.         * 

Pubertal Pubertal PubertaPubertal 
No.        No. No. No. 

89         97 OR1 95% CI 127 59 OR1 95% CI 
Vitamin A (IU') 

< 7,938.36 20          37 1.00 36 21 1.00 
7,938.37-13,287.28 27          31 0.70 0.27- 1.80 38 20 0.96 0.38- 2.42 
> 13,287.29 32          25 0.75 0.28- 2.02 41 16 1.16 0.42- 3.20 
p-trend 0.60 0.78 

Folate (ug2) 
< 361.24 18          39 1.00 32 25 1.00 
361.25-543.01 28-        30 0.57 0.23 - 1.43 38 20 0.57 0.23 - 1.45 
> 543.02 33          24 0.62 0.22- 1.70 45 12 0.42 0.14- 1.23 
p-trend 0.38 0.11 

Retinol(IU) 
< 2,266.56 16          41 1.00 35 22 1.00 
2,266.57-4,078.46 29          29 0.62 0.23 - 1.65 35 23 1.84 0.70- 4.85 
> 4,078.46 34          23 0.52 0.20- 1.38 45 12 0.94 0.34- 2.58 
p-trend 0.21 0.78 

Carotene (IU) 
< 4,538.60 22          35 1.00 35 22 1.00 
4,538.61-9,068.57 28          30 0.56 0.23 - 1.40 41 17 0.49 0.19- 1.24 
> 9,068.58 29          28 0.81 0.31 - 2.15 39 18 0.85 0.32- 2.26 
p-trend 0.70 0.71 

Vitamin C (mg ) 
< 144.43 21          36 1.00 33 24 1.00 
144.44-238.05 30          28 0.64 0.26- 1.57 38 20 0.67 0.27- 1.62 
> 238.06 28          29 0.59 0.22- 1.60 44 13 0.20 0.07- 0.63 
p-trend 0.31 <0.01 

Vitamin D (IU) 
< 346.78 17          40 1.00 33 24 1.00 
346.79-549.26 26          32 0.94 0.37- 2.41 39 19 1.18 0.46- 3.02 
> 549.27 36          21 0.48 0.17 - 1.38 43 14 0.89 0.31 - 2.56 
p-trend 0.15 0.79 

Vitamin E (mg) 
< 8.75 18          39 1.00 36 21 1.00 
8.76-16.10 25          33 0.69 0.26- 1.81 31 27 1.76 0.67- 4.64 
> 16.11 36          21 0.51 0.19- 1.42 48 9 0.59 0.19- 1.86 
p-trend 0.20 0.31 

'Adjusted for calories, age, race/ethnicity, height, wt/ht. Total caloric intake 

abbreviations: kilocalories (kcal); grams (g); milligrams (mg); international 
3Indicator variable scores were entered as ordinal to test for a linear trend. 

model not adjusted for calories, 

units (IU); micrograms (ug). 
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ABSTRACT. Data on 1,501 control women from a multi-center, popu- 
lation-based, case-control study of breast cancer were used to examine 
characteristics associated with recreational exercise during the year 
prior to the interview among women 20 to 44 years of age. In a univari- 
ate analysis, higher levels of recreational exercise were associated with: 
higher education; higher family income; white race; previous participa- 
tion in recreational exercise above the median level at ages 12 to 13 and 
at age 20; being nulliparous; ever lactating; being a never or past smok- 
er; having a low current Quetelet's index (QI: weight in kilograms 
divided by height in meters squared); and living in Atlanta or Seattle 
(compared to New Jersey). In a multiple linear regression model, inde- 
pendent predictors of higher levels of recreational exercise were: partic- 
ipation in higher levels of exercise at 20 years of age; having a low 
current QI; and never having smoked. Though all women should be 
encouraged to participate in exercise, these findings identity subgroups 
of women that may need targeting when developing exercise interven- 
tion programs. [Article copies available for a fee from Tlie Hawortli Document 
Delhery Service: 1-800-342-9678. E-mail address: <getinfo%haworthpressinc. 
com> Website: <hüp:!!wwJIawortliPress.com> © 2000 by The Hawortli Press. 
Inc. All rights reserved.] 

KEYWORDS. Physical activity, exercise, women 

INTRODUCTION 

Exercising has been associated with many health benefits in 
women, including reduced risks of overall mortality, cardiovascular 
disease, diabetes, osteoporosis, obesity, colon cancer, and mental ill- 
ness (USDHHS, 1996; Eyler et al., 1997). It may also protect against 
female reproductive cancers (Eyler et al., 1997; USDHHS, 1996). 
Despite established health-benefits, the majority of U.S. women do 
not participate in regular, sustained, leisure-time physical activity. In 
two nationwide surveys only about 20% of women, 18 years of age or 
older, report exercising five times or more per week for at least 30 
minutes per episode (USDHHS, 1996). 

In addition to illuminating the health benefits of exercise it is also 
important to characterize exercisers from non-exercisers so that inter- 
vention programs be effectively tailored to promote exercise. It is well 
documented that a higher percent of younger, white, higher-educated, 
and higher-income women participate in exercise than older, non- 
white, fess-educated, and lower-income women, respectively (Casper- 
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sen et al., 1995; Eyler et al., 1997; Folsom et al., 1991; Ford et al., 
1991; King et al., 1992; Stephens et al., 1985; USDHHS, 1996). 
However, non-demographic characteristics of women exercisers are 
less established partly due to the limited research. Studies of non-de- 
mographic characteristics have explored lifestyle (Sallis et al., 1989; 
Boffetta et al., 1990; McTiernan et al., 1998; Sternfeld et al.i 1999; 
Rockhill et al., 1999) and body size (Sallis et al.. 1989; Boffetta et al., 
1990: McTiernan et al., 1998; Sternfeld et al., 1999; Rockhill et al., 
1999), while only a few have considered reproductive history (Ver- 
hoef et al, 1994; McTiernan et al., 1998; Sternfeld et al., 1999; Rock- 
hill et al., 1999), menstrual history (McTiernan et al., 1998; Rockhill 
et al., 1999), and exogenous hormone use (McTiernan et al., 1998; 
Rockhill et al., 1999). Methodological issues including examining 
different aged women as well as dissimilar definitions of exercise and 
characteristics hinder comparisons of these studies' results. Character- 
izing non-exercisers is needed to effectively tailor exercise programs. 
For example, to increase exercise participation mothers of young chil- 
dren may need assistance resolving child care issues while overweight 
women may need help overcoming psychological barriers, such as 
self-efficacy. 

We explored differences between women participating in higher ver- 
sus lower levels of exercise due to the low prevalence of regular, female 
exercisers coupled with the paucity of information on the profiles of 
young, women exercisers (Verhoef et al., 1994; Rockhill et aL, 1999; 
Sternfeld et aL, 1999). To do this, data from a multi-center, population- 
based sample of women, 20 to 44 years of age, was used. This study's 
findings afford the opportunity to examine the consistency of character- 
istics of young, women exercisers. Finally, the characteristics we inves- 
tigate, including the non-demographic ones, are associated with dis- 
eases such as osteoporosis, cardiovascular disease, and reproductive 
cancers. If the characteristics also relate to exercise, future studies of 
exercise-disease relations should consider them as corrfounders. 

METHOD 

Participants 

The participants and methods have been previously described 
(Brinton et al., 1995). In brief, 1,501 women from Atlanta, GA, central 
New Jersey, or Seattle, WA participated (Table 1). Due to the sampling 
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TABLE 1 Distribution of Past Year Recreational Exercise by Selected Charac- 
teristics Among 1,501 Women 20 to 44 Years of Age, Atlanta, Central New 
Jersey, and Seattle, 1990-1992 

Quartile of exercise {relative units) 

04 Q1 Q2 03 
Total     (162-3.35)     (3.36-13.54)     (13.55-35.00)     (35.01-98.00)       ;? 

Geographic site _,  
TStt                    430 137 31.9 78 18.1 123 
New Jersey          462 137 29.7 127 27.5 101 
Seattle                 609 161 26.4 145 23.8 164 

Aoe (years in tertiles) 
20-36                   471 117 24.8 115 24.4 135 
37-41                    581 173 29.8 127 21.9 158 
42-44                    449 145 32.3 108 24.1 100 

Married or Bved as married 
Never                   142       45 31.7 26 183 41 

Ever                    1359 390 28.7 324 23.8 352 

Education 
< High school 402 
VOC/TECH 119 
Some college 412 
College graduate 367 
Post-graduate 201 

Family income 
<15,000 
15-24,999 
25-34599 
35-49,999 
50-69,999 
70-89,999 
> 90,000 

Race 
White 
Black 
Other 

118 
149 
231 
291 
298 
175 
203 

149 37.1 
37 31.1 

114 27.7 
96 26.2 
39 19.4 

44 37.3 
49 32.9 
70 30.3 
92 31.6 
85 28.5 
45 25.7 
41 20.2 

88 21.9 86 
30 25.2 28 

108 26.2 102 
76 20.7 110 
48 23.9 67 

25 21.2 
24 16.1 
58 25.1 
79 27.1 
69 
38 
46 

23.2 
21.7 
22.7 

Recreational Exercise at 12-13 years of age 
SmetSan 789     264     33.5     182    23.1 
>meäan 712     171     24.0     168    23.6 

Gravidity 
Heuer 
Ever 

23 
39 
50 
63 
80 
58 
71 

1180 309 26.2 286 24.2 329 
217 85 39.2 42 19.4 45 
102       41     402       22    21.6       19 

197 
196 

Recreational Exercise at 20 years of age 
<mecfian 825     291     35.3      186     22.5     228 
>median 676     144    21.3     164    24.3     165 

215       59    27.4       47    21.9       62 
1286     376    29.2     303    23.6     331 

29.8 87 
21.9 97 
26.9 139 

28.7 104 
27.2 123 
22.3 96 

283 30 
25.9 293 

21.4 
23.5 
24.8 
30.0 

193 
26-2 
21.6 
21.6 
26.8 
33.1 
35.0 

25.0 
273 

79 
24 
88 
85 

33.3       47 

26 
37 
53 
57 
64 
34 
45 

27.9 256 
20.7 45 
18-6       20 

146 
177 

27.6     120 
24.4     203 

28.8 
25.7 

47 
276 

202 
21.0 
22.8      0.008 

22.1 
21.2 
21.4      0.145 

21.1 
21.6      0.470 

19.7 
20.2 
21.4 
23.2 
214 

21.9 
21.5 

0.002 

22.0 
243 
223 
19.6 
21.5 
19.4 
222      0.014 

21.7 
20.7 
19.6       0.0006 

183 
243      0.0002 

14.5 
30.0    <O.0O01 

0.772 



Britton et al. 

TABLE 1 (continued) 
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Quartüe of exercise (relative units) 

Total 
n 

Q1                   02                     Q3                      Q4 
(1.62-3.35)     (3.36-13.54)     (13.55-35.00)     (35.01-98.00)       x2 

n%n%n%n%    p-value3-0 

Parity 
0 
1 
2 
3 
>4 

335 91 273 
297 102 343 
502 128 25.5 
240 74 30.8 
126 40 31.7 

68 20.3 
58 19.5 

140 27.9 
50 20.8 
33 26.2 

107 
77 

112 
68 
29 

Age at first birth (years in tertiles, parous women) 
<22                       415      143 34.5 89 21.4 95 
22-26.9                 369      101 27.4 92 24.9 94 
S27                      382      100 263 101 26.4 97 

Lactation (parous women) 
Never                   450     158 35.1 96 21.3 94 
Ever                     716     186 26.0 186 26.0 192 

Induced abortions (gravid women) 
Never                    933     266 28.5 227 24.3 237 
Ever                     352     110 31.3 75 21.3 94 

Miscarriages (gravid women) 
Never                   965     284 29.4 226 23.4 242 
Ever                     320       92 28.8 76 233 89 

Age at menarche (years) 
<12                         348        95 27.3 90 25.9 89 
12 402      131 323 83 20.6 96 
13 444     122 27.5 105 23.6 132 
£14                      305       86 28.2 71 23.3 76 

Menopausal status 
Pre-menopausal 1310     371 28.3 314 24.0 339 
POst-menopausal0    56       19 33.9 8 14.3 19 
Post-menopausald130       45 34.6 27 20.8 33 

Oral contraceptives (months) 
0-<6                     425      137 323 92 213 99 
>6-59.9                570      155 27.2 126 22.1 163 
>60-119.9             321         95 29.6 82 253 79 
>120                      185        48 25.9 50 27.0 52 

Non-contraceptive hormones 
Never                  1358      386 28.4 324 23.9 354 
Ever                     139       46 33.1 26 18.7 39 

313 
25.9 
22.3 
28.3 
23.0 

22.9 
253 
25.4 

203 
26.8 

25.4 
26.7 

25.1 
273 

25.6 
23.9 
29.7 
24.9 

60 
122 
48 
24 

88 
82 
84 

102 
152 

203 
73 

213 
63 

74 
92 
85 
72 

253 286 
33.9 10 
25A 25 

233 97 
283 126 
243 65 
28.1 35 

26.1 
28.1 

294 
28 

203 
203 
24.3 
20.0 
19.0      0.012 

21.2 
223 
22.0      0.208 

22.7 
213      0.002 

21.8 
20.7      0.585 

22.1 
19.7      0.710 

213 
22.9 
19.1 
23.6      0.344 

213 
173 
193      0.347 

223 
22.1 
203 
18.9       0.360 

21.6 
20.1       0.439 
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TABLE 1 (conti nued) 

Quartile of exercise (relative units) 

Q1 Q2 03 Q4 

Total (1.62-3.35) (3.36-13.54) (13.55-35.00) (35.01-98.00) X2 

n n        % n        % n % n % p-valueab 

Usual alcohol intake (drinks/week) 
Nondrinker           576 188     32.6 133     23.1 131 22.7 124 21.5 

<7                            754 197    26.1 181     24.0 216 28.6 160 21.2 

2 7                          167 48     28.7 35    21.0 46 27.5 38 22.8 0.127 

Cigarette smoking 
Never                   817 222     27.2 196    24.0 218 26.7 181 22.2 

Past                     310 77    24.8 65    21.0 95 30.6 73 23.5 

Current                370 133     35.9 89    24.1 80 21.6 68 18.4 0.0C7 

Quetelefs index at age 20 years (weight in kg/height in m2; terSes) 
<19.5                   511 144     28.2 131     25.6 133 26.0 103 20.2 

19.5-21.49            453 120     265 94    20.8 126 27.8 113 24.9 

>21.5                   505 159     31.5 118    23.4 126 25.0 102 20.2 0.133 

Quetelefs index (weight in kglh&ght in i TI2; tertHes) 

<23                      478 118     24.7 99    20.7 134 28.0 12/ 26.6 

23-26.9                 447 112    25.1 101     22.6 130 29.1 104 23.3 

>27                      471 168     35.7 125    26.5 102 21.7 76 16.1 <0.0001 

Caloric intake in past year (kcal/day m quartOes) 
<1,129                 363 102     28.1 78    21.5 108 29.8 75 20.7 

1,129-1,455.9       363 101     27.8 91     25.1 92 25.3 79 21.8 

1,456-1,830.9       363 107    295 S3    25.6 96 26.4 67 18.5 

2:1,831                   362 104     28.7 83    22.9 85 235 90 24.9 0.498 

ap-values presented for unadjusted chi-square test 
•»Information was missing on the following number of subjects: age at menarche (2), abortions (1), 
miscarriages (1), menopausal status (5), family income (36), race (2), quetelet'sindexatage20(32). 
quetelet's index at interview (105), usual alcohol intake (4), smoking (4), and caloric intake in the past 
year (50). 
cNaturally postmenopausal, and those who are surgically postmenopausal with no ovaries remaining. 
dSurgically postmenopausal with ovaries remaining, and those who are postmenopausal due to 
medical and unknown reasons. 
Abbreviations: VOC/TECH vocational or technical 

procedure the age distribution was skewed towards the higher end of 
the age range (range [20-44]; 25th, 50th, and 75th percentiles are 36, 
40, and 42, respectively). Most women were white (79%). College or 
post-graduate education was reported by 38% of the women. Among 
the remaining women, 35% had either some college or vocational/ 
technical training beyond high school, and 27% had at most a high 
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school (or equivalent) degree. Almost half of the sample reported an 
annual family income of at least $50,000. ^ 

Measures 

Trained interviewers administered a structured questionnaire at the 
participants' homes (Brinton et al., 1995). Women were asked about ;.." 
demographic characteristics, reproductive and menstrual history, ex- ö 
ogenous hormone use, body size, lifestyle habits, and dietary intake v 
(Potischman et al., 1997). Anthropometric measurements were taken 
(Swanson et al, 1996). Quetelet's index (QI; weight in kilograms 
divided by height in meters squared) was calculated using the mea- 
surements (current QI) and self-reported weight and height at age 20 
{agelOQI). ? 

The frequency of moderate (e.g., brisk walking, volleyball, recre- :'--. 
ational tennis,, Softball, leisurely cycling, or golfing) and vigorous 
(e.g., lap swimming, dance, basketball, gymnastics, running, fast cycl- 
ing, aerobics, or field hockey) recreational exercise was assessed 
(Gammon et al., 1998). Women reported their activity frequency into 
pre-defined categories for three time periods (ages 12 to 13 years, age " 
20 years, and the year prior to the interview). To create an activity 
score, metabolic equivalent scores of five and nine were assigned to 
moderate and vigorous exercise, respectively (Godin et al., 1985). 
These scores, weighted by the midpoint of the exercise frequency 
expressed in times per week, were summed. For example, participa- 
tion in moderate exercise 2 to 3 times per week (5 x 2.5 = 12J50) and 
vigorous exercise never or less than once per month (9 x [0.5/4.33J = 
1.04) resulted in 13.54 relative units (RU) of weekly exercise. Recre- 
ational exercise was classified into quartiles. This paper focuses on 
recreational exercise the year prior to the interview (hereafter referred 
to as past year exercise). 

Procedure 

The original aims were to investigate the relation between breast 
cancer risk and oral contraceptive (OC) use, adolescent diet, as well as 
alcohol among women 20 to 44 years of age (Brinton et al., 1995). 
Only information on women without breast cancer (the controls) is 
presented. The sample was identified from May I, 1990 to December 
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31 1992 by random digit dialing (Waksberg, 1978). Controls were 
frequencv-matched by 5-year age groups and geographic residence to 
the expected breast cancer case distribution. Overall control response 
rate was 71.2 percent. 

Analyses 

Mantel-Haenszel chi-square tests were used to determine if charac- 
teristics, as defined in Table 1, were associated with past year exercise 
(Fleiss 1981) Tests were conducted without adjustment; adjusting for 
geosraphic site; and adjusting for age and geographic site. Results 
were nearly identical, thus the unadjusted are presented. A multiple 
linear regression model, referred to as the full model, was fit to ex- 
amine the relation between a characteristic and past year exercise. 
while simultaneously adjusting for other characteristics (Kleinbaum et 
al 1988) This model included indicator (geographic site, age, marital 
sta'rus, education, family income, race, the two summary variables 
described below, menopausal status, OC and non-OC hormone use, 
usual alcohol intake, cigarette smoking, and past year calonc intake) 
as well as continuous variables (exercise at 12 to 13 and 20 years of 
age, age at menarche, current QI). . 

To avoid models with collinear variables, two summary variables 
were created to combine categorical characteristics strongly associated 
in our data. The first combined gravidity, induced abortion, and mis- 
carriage while the second combined parity, age at first birth, and 
lactation. Age 20 QI was omitted from the full model as it was strongly 
associated with current QI (r = 0.54; p value = 0.0001) and, of the QIs 
it was a weaker predictor of past year exercise. 

Backward elimination was used to determine the best predictive 
model, i e the model with the fewest variables, of past year exercise. 
A r>value less than or equal to 0.05 was required to remain m the 
model Indicator variables were considered as a group using the p-val- 
ue for testing the null hypothesis that all indicator variable regression 
coefficients were zero. Several full models, excluding selected vari- 
ables at the outset, were fit to ascertain the best predictive model. 
Finally, aee-specific analyses were performed to examine if predictors 
of past year exercise levels differed by interview age. No new sign.h- 
cant predictors were revealed (data not shown). 
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RESULTS 

89 

The median value of past year (13.54 RU) and age 20 (14 RU) 
exercise were similar, but in sharp contrast to that at 12 to 13 years of 
age (47.5 RU). As demonstrated in Figure 1, participation in vigorous 
activity was not necessary to be ranked in higher levels of past year 
exercise. For instance, participation in moderate activities 2 to 3 times 

FIGURE 1. Combinations of Moderate and Vigorous Recreational Exercise 
Categories in Each of the Past Year Recreational Exercise Quartiles, Among 
1,501 Women 20 to 44 Years of Age, Atlanta, Central New Jersey, and Seattle, 
1990-1992 
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or more per week was generally sufficient to classify a woman in the 
two upper quartiles of past year exercise. 

Several characteristics were associated with past year exercise 
(Table 1). Women who participated in higher exercise levels at 12 to 
13 or 20 years of age were more likely to participate in higher past 
year exercise levels. Women with lower versus higher current Qh 
reported higher past year exercise levels. Never or past smokers were 
more likely than current smokers to report higher past year exercise 
levels; approximately 50% of never and of past smokers, in contrast to 
40% of current smokers, reported past year exercise levels above the 
median Among other characteristics, residing in Atlanta or Seattle, 
having a higher education, having a higher family income, being of 
white race, being nulliparous, and ever lactating were significantly 
associated with higher levels of past year exercise. 

Exercise at 20 vears of age, cigarette smoking, and current QL 
which were significant in the full model, remained as the only-signifi- 
cant variables in the best predictive model. Regression coefficients 
were nearly identical in the two models, thus, only the latter is shown 
(Table ?) Current smokers and women with higher current Ql had 
lower past year exercise levels. Exercise at 20 years of age was posi- 
tively associated with past year exercise levels and accounts for five 
of the eight percent of the explained variance. When the full model 

TABLE 2 The Parsimonious, or Best Predictive Multiple Linear Regression 
Model of Past Year Recreational Exercise (Relative Units) with the Fewest 
Variables, Among 1,310 Women 20 to 44 Years of Age, Atlanta, Central New 
Jersey, and Seattle, 1990-1992 

l_rt-__ori__t Regression Standard 
g^gS  Coefficient error p-value 

0.20 

-4.10 

2.38 

-0.51 

0.02 

1.36 

1.46 

0.10 

0.0001 

Current smoker (versus never) 

Past smoker {versus never) 

Quetelef s index 

0.0026 

0.1045 

0.0001 

a 190 women with missing information on at least one of the characteristics in Table 1 were 

excluded from this analysis. 
"Fi ,-WB = 27.40; p-vatue = 0.0001. R2 = 0.08. 
A Units (RU); Quetetefs index (weight in kilograms/height in meters squared). 
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excluded exercise at earlier ages the significant predictors of past year 
exercise remained the same. 

DISCUSSION 

In our study of women aged 20 to 44, those who exercised at earlier 
ages were more likely to be exercising during the year before the 
interview. This result, a relation between exercise participation at 
younger and older ages, confirms one national cross-sectional survey 
of men and women, 22 years of age or older (Bücher, 1974). Yet, it 
contrasts the findings of a cross-sectional survey, conducted in San 
Diego, California, of 768 women 18+ years of age' (Sallis et al., 1989). 
Participants in the latter study were middle class, well-educated Cau- 
casians, which may partly explain differences in findings. The associa- 
tion between exercising at younger ages and past year exercise be- 
came slightly stronger when our sample was restricted to Caucasian, 
college graduates with a family income of $50,000 + (data not shown). 

Exercise habits for a time period as long as 32 years before the 
interview were recalled. Not only is this task difficult, but it is plausi- 
ble that current exercise habits influence the reporting of past exercise 
habits, thereby overestimating the association between current and 
past exercise habits. The recall of exercise habits at both 12 to 13 and 
20 years of age should be similarly influenced. However, women 
reported lower levels of activity at 20 years of age relative to when 
they were 12 to 13 years of age. Exercise at age 20, rather than at 12 to 
13 years of age, was a significant predictor of and had a stronger 
positive correlation with past year exercise. 

Our findings were not supportive of a relation between past year 
exercise and exogenous hormones. It is plausible that OC users exer- 
cise to prevent weight gain, a commonly reported side effect of OCs 
(Rosenberg et al., 1995). In our study, last OC use was generally five 
or more years before interview. This may explain why we did not but 
another study of current OC use did (Rockhill et al., 1999), observe an 
association with exercise. Non-OC hormone users are of higher socio- 
economic status (Derby et al., 1993; Matthews et al., 1996; Marks et 
al., 1998) and report more exercise participation than never users 
(Johannes et al., 1994; Matthews et al., 1996; Derby et al., 1993). 
Nevertheless, our data and that of a study of predominantly postmeno- 
pausal women (McTiernan et al., 1998) do not provide evidence of an 
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association with non-OC hormone use. Due to the young ages of our 
women, most experienced menopause related to an oophorectomy or 
hysterectomy. Similar to a national sample of women, ever use of 
non-OC hormones was common among these surgically post-meno- 
pausal women (Brett et al., 1997). 

Geographic site, education, family income, race, parity, and lacta- 
tion were no longer significantly associated with past year exercise 
after simultaneous adjustment for all other characteristics. Other sur- 
veys support our univariate findings, including the relation between 
higher exercise levels and higher education, higher income, white 
race, and nulliparity (Caspersen et al., 1995; USDHHS, 1996; Eyler et 
al., 1997; Verhoef et al., 1994; Rockhill et al, 1999; Sternfeld et al., 
1999). It may seem counterintuitive that parous women who breast- 
fed report more past year exercise than those who did not. In our 
study, women who breast-fed were of higher socioeconomic status. 
which has been linked to exercise (USDHHS, 1996). 

Parity may be an indicator of the availability of leisure time for 
exercising. It may not have been a significant predictor in our study 
since women with young children were combined with those whose 
children were at an older age or had left home. In age-specific analy- 
ses, neither parity nor age at first birth, both of which can be viewed as 
indicators of whether a woman has young children at home, were 
significant predictors. Two studies exploring child care issues have 
contradictory findings on the relation between age of children at home 
and the mothers' exercise participation (Verhoef et al., 1994; Sternfeld 
et al., 1999). Future studies should obtain measures of contempora- 
neous child care-related activities to further elucidate these issues. 

It is unclear why demographic variables were not predictors of pa.« 
year exercise. The narrow age range of our population may account 
for our failure to observe a significant decline in activity levels as age 
increased (USDHHS, 1996; Sternfeld et al., 1999; Rockhill et al., 
1999). Also, the independent predictor, smoking status, may be a 
proxy for socioeconomic status. Relative to never smokers, current 
smokers had lower mean levels of past year exercise and were more 
likely to have less than a high school education as well as to report a 
family income less than $50,000. When smoking status was excluded 
from the full model, family income was a significant predictor of past 
year exercise. Each family income category had higher past year 
exercise levels than the reference category (< $15,000), but there was 
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no dose-response relation (data not shown). Our finding, of lower 
exercise levels among current smokers, has been noted in some (Blair 
et al., 1985; Sallis et al., 1989; McTiernan et al., 1998; Sternfeld et al., 
1999), but not all (Boffetta et al., 1990; Langlie, 1979) studies. 

Comparison of findings across studies is hindered by non-uniform 
classifications of exercise. For instance, our measure is based on the 
frequency of moderate and vigorous exercise, whereas the Sallis et al. 
measure is defined as the duration of vigorous activity (Sallis et al., 
1989). In our study, women participating in daily moderate activity 
were assigned to the upper quaitile of past year exercise regardless of 
their vigorous activity. In Sallis et al., these women would be classi- 
fied in the lowest activity level unless they engaged in vigorous activi- 
ties. 

Comparison of our measure of past year exercise to other constructs 
that may be indicative of exercise levels provides some evidence for 
our measure's validity. For example, an inverse association and a 
negative correlation (r = —0.14; p-value = 0.0001) between exercise 
levels and current QI was observed. This inverse association has been 
reported in cross-sectional, prospective, and intervention studies 
(Blair et al., 1985; Rockhill et al., 1999: McTieman et al., 1998; 
Sternfeld et al., 1999). However, there was virtually no correlation be- 
tween total caloric intake and past year exercise (r = 0.008; p-value = 
0.76). Difficulties measuring caloric intake by a food frequency ques- 
tionnaire may contribute to this null association since independent 
measurement error in an explanatory variable attenuates an associa- 
tion. This is further complicated by the possibility that errors in report- 
ing exercise and caloric intake may not be independent, e.g., obese 
women have been found to over-report physical activity and under-re- 
port total caloric intake (Lichtman et al., 1992). Unfortunately, this 
cannot be examined in our data. 

The weak R2 of the best predictive model could be a result of 
measurement error. Or, it could be that these characteristics are not 
strong predictors of exercise. A study strength was simultaneous ex- 
amination of demographic and non-demographic characteristics. Re- 
productive, menstrual and exogenous hormone use characteristics 
have only been investigated in a few studies (Verhoef et al., 1994; 
McTiernan et al., 1998; Sternfeld et al., 1999; Rockhill et al., 1999). 
Clearly, our findings need replication before it can be concluded that 
these characteristics are not predictors of past year exercise. Future 

s.« 
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studies should obtain detailed exercise measures and examine contem- 
poraneous predictors, e.g., OC use and concurrent «ere«. 

Increasing physical activity is a national public health objective 
(PuMiSthServices, 1991). At all ages, women report less activity 
han men do (USDHHS, 1996). Despite the many health-related bene- 

fits o^exercie it is uncertain if there is a crucial time-period to exer- 
cise to attain such benefits. In our retrospective data, participation in 
hlgler exercise levels at younger ages was associated w*h higher^ 
vear exercise levels. Thus, encouraging young females to exercise 
shouldbeapriority; though increased exercise should be promoted 

™Z~:™ results suggest that exercise intervenüons ^ 
consider subgroups of women, including smokers or those with a 
SwQI ThL characteristics have also been independently related 
to many diseases such as cardiovascular disease osteoporosis, and 
reproductive cancers. Independent associations with an exposure andla 
disease fulfill two criteria of confounding. Thus future studies of 
^exercise-disease relations should consider these characteristics 
as confounders. Our findings are generalise to Caucasian women, 
Teed 20 to 44 years, of a diverse range of socioeconomic stams^ In 
fd'ion to° replLSg these findings and including «™?£^ 

groups as well as older women, future studies should explore charac 
terisL suggested by our univariate findings to be associated »ith 
past year exercise. 

REFERENCES 

T,, •   c   T   „u n   * Powell K Ü985V Relationships between exercise or physi- 

Boffet^ P., Lone, J., & Wynder, EX. (1990) leisure Ume physical «gvrty m a 
hospital-based population. Journal of Clinical Epidemiology, ^p

5^^m 
B„.H K M   & Madans J H (1997). Use of postmenopausal hormone replacement 
B lil^^Än. a nationally representative cohort ^..AmencanJour- 

Brinton, L.A., Doling, J.R-, Lift. J-M-, ^cnoenoer0,      J RN  (l99Sy Oral 

B^C^ääP« s 
Journal of Health, Physical Education, Recreation, 4J, -W«. 

C^ CJ, & Merritt, R.K. (1995> Physical activ.ty trends among6 states. 
1986-1990. Medicine and Science in Sports and Exercise, ,7^), 71^ /-U. 



Britton et ul. 95 

Derby, CA., Hume, A.L., Barbour, M.M., McPhillips, J.B., Lasater, T.M., & Carle- 
ton, R.A. (1993). Correlates of postmenopausal estrogen use and trends through 
the 1980s in two southeastern New England communities. American Journal of 
Epidemiology, 137(10), 1125-1135. 

Eyler, A.A., Brownson, R.C., King, A.C., Brown, D., Donateile, R.J., & Heath, G. 
(1997). Physical activity and women in the United States: An overview of health 
benefits, prevalence, and intervention opportunities. Women & Health, 26(3), 
27-49. 

Fleiss, J. (1981). Statistical Methods for Rates and Proportions (2nd ed.). New York: 
John Wiley & Sons, Inc. 

Folsom, AR., Cook, T.C., Sprafka, J.M., Burke, GI_, Norsted, S.W., & Jacobs, Jr., 
D.R. (1991). Differences in leisure-time physical activity levels between blacks 
and whites in population-based samples: The Minnesota Heart Survey. Journal of 
Behavioral Medicine, 14(1), 1-9. 

Ford, ES., Merritt, R.K., Heath, G.W., Powell, K.E., Washburn, R.A., Kriska, A, & 
Haile, G. (1991). Physical activity behaviors in lower and higher socioeconomic 
status populations. American Journal of Epidemiology, 133(12), 1246-1256. 

Gammon, MD., Schoenberg, J.B., Britton, J.A., Kelsey, JJ-, Coates, RJ., Brogan, 
D., Potischman, N., Swanson, C.A, Daling, J.R., Stanford, J.JL, & Brinton, EA. 
(1998). Recreational physical activity and breast cancer risk among women under 
age 45 years. American Journal of Epidemiology, 147(3), 273-280. 

Godin, G., & Shephard, RJ. (1985). A simple method to assess exercise behavior in 
the community. Canadian Journal of Applied Sport Sciences, 10(3), 141-146. 

Johannes, C.B., Crawford, S.L, Posner, J.G., & McKinlay, S.M (1994). Longitudi- 
nal patterns and correlates of hormone replacement therapy use in middle-aged 
women. American Journal of Epidemiology, 140(5), 439-452. 

King, A.C., Blair, S.N., Bild, D.E, Dishman, R.K., Dubbert, RM, Marcus, B.H., 
Oldridge, N.B., Paffenbarger, R.SJ., Powell, K.E, & Yeager, ILK. (1992). Deter- 
minants of physical activity and interventions in adults. Medicine and Science in 
Sports and Exercise, 24(6 Suppl.), S221-S236. 

Kleinbaum, D.G, Küpper, L.L., & Muller, K.E (1988). Applied Regression Analysis 
and Other Multivariable Metliods (2nd ed.). Boston: PWS-KENT. 

Langlie, J. (1979). Interrelationships among preventive health behaviors: A test of 
competing hypotheses. Public Health Reports, 94(3), 216-225. 

Lichtman, S.W., Pisarska, K., Berman, ER., Pestone, M., Dowling, H., Offenbacher, 
E, Weisel, H., Heshka, S., Matthews, D.E, & Heymsfield, S.B. (1992). Discrep- 
ancy between self-reported and actual caloric intake and exercise in obese sub- 
jects. New England Journal of Medicine, 327,1893-1898. 

Marks, N.R, & Sbinberg, D.S. (1998). Socioeconomic status differences in hormone 
therapy. American Journal of Epidemiology, 148(6), 581 -593. 

Matthews, YLA., Kuller, EH., Wing, R.R., Meilahn, EN., & Plantinga, P. (1996). 
Prior to use of estrogen replacement therapy, are users healthier than nonusers? 
American Journal of Epidemiology, 143(10), 971-978. 

McTiernan, A, Stanford, J.L, Daling, J.R., & Voigt, L.F. (1998). Prevalence and 
correlates of recreational physical activity in women aged 50-64 years. Meno- 
pause, 5(2). 95-101. 



96 
WOMEN & HEALTH 

Potischman, N., Swanson  C.A., Coates  RJ.,Weiss, H.   .        g ^.^ 
J.USchoenberg,J.B., Gammon, MD-.*^^g; ^„iol study: 
ships with early onset (under age 45) bl™*C™™jControi, 5, 713-21. 
iXence of chemotherapy-tarnen^^^^S^tian «ufDÖ- 

Public Health Services. Healthy People 2000. Nm»™ j^. u& 0^. 

c/ne, 18(1), 20-34. /IQCC\ A rfescriDtive epidemiology of 

Swanson, CA. Coates, RJ. SchoenbergJ.B   MUone, KJL. Oam    ^   ^ ^ 

ford, J.L., Shorr LJ., ^^^J^^^^LnmlcfEpider 
breast cancer risk among women under age « ycao 

mio/ogy, 243(7), 698-706. ^^ pftvsica/ ytc/miv a«<* ^a/r/i: .4 
U.S. Department of Heah^andHum«,^^^A ,aW GA U.S. Depart- 

jkport of zhe Surgeon <^^\<19^n*~Sr Dfaease Control and Prevention, 

Waksberg, J-S. (1978). Sampling methods for random digit g 
American Statistical Association, 73,40-46. 



hJnttonetal. (1) 

Risk of Breast Cancer Classified by Joint Estrogen Receptor and Progesterone Receptor Status 
Among Women 20 to 44 Years of Age 

Julie A. Britton,1 

Marilie D. Gammon,3 

Janet B. Schoenberg,4 

Janet L. Stanford,5 

Ralph J. Coates,6 

Christine A. Swanson,7 

Nancy Potischman,8 

Kathleen E. Malone,5 

Donna J. Brogan,9 

Janet R. Daling,5 

Louise A. Brinton10 



V 

Britton et al. (2) 

ABBREVIATIONS: AFB, age at first birth; BMI, body mass index; CBCS, Carolina Breast 

Cancer Study; CI, confidence interval; DCC, dextrose charcoal-coated; ER, estrogen receptor; 

OC, oral contraceptive; OR, odds ratio; PR, progesterone receptor; RDD, random digit dialing; 

WHR, waist-to-hip. 

AFFILIATIONS 

'Division of Environmental Health Science, Mount Sinai School of Medicine, Box 1057, New 

York, NY. 

2Reprint request to Dr. Julie A. Britton, Division of Environmental Health Science, Mt. Sinai 

School of Medicine, 1 Gustave L. Levy Place, Box 1057, New York, NY 10029 

department of Epidemiology, School of Public Health, University of North Carolina, Chapel 

. Hill, NC. 

4Cancer Epidemiology Services at the New Jersey Department of Health and Senior Services, 

Trenton, NJ (now is retired). 

5Fred Hutchinson Cancer Research Center/University of Washington, Seattle, WA.. 

6Division of Cancer Prevention and Control, Centers for Disease Control, Atlanta GA. 

7Office of Dietary Supplements, NIH, Bethesda, MD. 

"Applied Research Branch, National Cancer Institute, Bethesda, MD. 

'Department of Biostatistics, Rollins School of Public Health, Emory University, Atlanta GA. 

'"Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, MD. 

Running Head: Joint Hormone Receptor Breast Cancer Risk 



Britton et al. (3) 

i   - 

ABSTRACT 

To gain insight into whether breast cancer tumors jointly classified by estrogen (ER) and 

progesterone receptor (PR) status represent diseases with differing etiologies, data from a 

population-based case-control study of women 20-44 years of age were analyzed. Cases included 

1,556 women diagnosed between 1990 and 1992.   Age- and geographic-frequency matched 

controls included 1,397 women identified by random digit dialing. Heterogeneity between 

ER+PR+ and ER-PR- tumors was most pronounced for age, race and recreational exercise at 12- 

13 years of age. Multivariate-adjusted odds ratios (ORs) and 95 percent confidence intervals 

(CIs) for ER+PR+ tumors, were: 0.64 (0.47,0.89) for 30-34 versus 40-44 years of age; 0.89 

(0.63,1.25) for black versus white race; and 0.84 (0.68,1.03) for exercise at 12-13 years of age 

above versus at or below the median. Corresponding ORs and CIs for ER-PR- tumors were: 1.24 

(0.86,1.77), 1.51 (1.07,2.14), and 1.15 (0.90,1.48). Risk of ER-PR- cancer in relation to 

menstrual and reproductive (parity and lactation) characteristics, alcohol consumption, as well as 

family history of breast cancer were similar to those observed for ER+PR+ tumors. These 

findings only modestly support the hypothesis that hormonally related risk factors have differing 

relationships with ER+PR+ versus ER-PR- tumors among younger women. 

Key words 
Estrogen receptors, progesterone receptors, breast neoplasms, risk factors, case-control studies 
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Ovarian hormones, primarily estrogen, are believed to play a role in breast cancer etiology 

(1,2). The action of estrogen and progesterone on breast cell proliferation appears to be 

mediated by the estrogen receptor (ER) and progesterone receptor (PR) (3). Survival and 

response to hormonal therapy are most favorable among women diagnosed with tumors positive 

for both ER and PR, intermediate for tumors discordant on receptor status (ER+PR-, ER-PR+), 

and least favorable for tumors negative for both receptors (4-6). 

Clinical implications of tumor hormone receptor status have prompted investigators to 

examine whether risk factors for breast cancer vary by hormone receptor status (7). 

Epidemiologie studies examining hormone-related breast cancer risk factors in relation to either 

the ER or PR status of the tumors have consistently shown that the ER+ tumor risk is positively 

associated with older age, white (versus black) race, and nulliparity (7, 8). More recent research 

has focused on determining whether the etiologies of breast cancer tumors classified by joint 

ER/PR status differ, with the assumption that ER+PR+ tumors are more hormonally sensitive (9- 

16). 

Previous studies reported that risk of ER+PR+ breast cancer is positively associated with 

nulliparity, a later age at first birth (AFB), a later age at menarche, and a higher body mass index 

(BMI: weight in kg/height in m2), but that these factors were inversely related to risk of ER-PR- 

tumors (9,10, 12-15). These observations suggest that tumors sub-classified by joint steroid 

receptor status may actually represent distinct forms of breast cancer with differing etiologies. A 

recent international comparison of age-specific breast cancer incidence rates by hormone 

receptor status led Yasui and Potter (17) to hypothesize that hormone-related factors associated 

with a Western lifestyle may be more strongly related to ER+PR+ breast cancer than other tumor 
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subtypes and that these associations may vary by menopausal status. The Carolina Breast Cancer 

Study (CBCS) additionally explored whether the heterogeneity among tumor subtypes varied by 

menopausal status (14). Among premenopausal women, a high waist-to-hip circumference ratio 

(WHR) was associated with an elevated risk of ER+PR+ tumors, but WHR was unrelated to 

ER-PR- tumor risk. Neither a family history of breast or ovarian cancer nor medical radiation 

exposure to the chest were related to ER+PR+ tumors, yet both increased ER-PR- tumor risk. 

Due to the limited number of premenopausal women in previous studies (13-15), data from a 

large group of mostly premenopausal women was analyzed to examine if breast cancer risk 

factors were associated with and varied according to tumor types subclassified by joint hormone 

receptor status. 

MATERIALS AND METHODS 

Study population 

The Women's Interview Study of Health (WISH), undertaken primarily to evaluate whether 

long-term oral contraceptive (OC) use, alcohol consumption, or adolescent diet were associated 

with breast cancer risk in young women. Methods have been previously described (18). In this 

population, increased breast cancer risk has been noted among women who were OC users or 

alcohol drinkers, as well as those who had a late AFB, an early age at menarche, a previous 

breast biopsy, a first degree relative with breast cancer, or a low BMI (18-23). Breast cancer 

risk was not positively associated with WHR, cigarette smoking, miscarriages, or electric 

blanket use and was not inversely associated with recreational exercise (18, 20, 24-26). 

Eligible women were 20 to 44 years of age and residents of either the metropolitan area of 

Atlanta, GA, the three-county area surrounding Seattle, WA, or one of five central New Jersey 
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counties. Cases were newly diagnosed, between May 1,1990 and December 31,1992, with 

either in situ or invasive breast cancer. In this population, risk factors profiles for in situ and 

invasive cases were found to be similar (27). Controls were identified using the modified 

Waksberg's method of random digit dialing (RDD) (28) and were frequency-matched to the 

expected case distribution by 5-year age group and geographic site. Relevant institutional review- 

boards approved all protocols. 

In-person interviews were completed by 1,668 breast cancer cases (85.7 percent), with 

subject and doctor refusals (6.6 and 5.8 percent, respectively) the primary reasons for non- 

participation. Subsequently, two cases were found to be ineligible. 1,505 control women (78.7 

percent of those selected) participated in the interview; subject refusal was the primary reason for 

non-participation (12.9 percent). The overall control response rate was 71.2 percent (RDD 

screener response rate multiplied by interview response rate). Cases without a telephone (n=21) 

and controls previously diagnosed with in situ or invasive breast cancer (n=4) were excluded to 

maintain case-control comparability. 

Data collection 

Signed informed consent was obtained. A structured questionnaire (average 

administration = 70 minutes) was utilized to collect information on sociodemographic factors, 

reproductive and menstrual histories, hormone use, alcohol use, cigarette smoking, recreational 

exercise, medical history, and family history of breast cancer. Interviewers measured height, 

weight as well as waist and hip circumferences (20). For cases, ER and PR status (classified as 

positive, borderline, negative, or unknown) as well as stage and grade of disease were either 

obtained from Surveillance, Epidemiology, and End Results (SEER) reports (Atlanta and Seattle) 

or abstracted from medical records in a manner compatible with SEER protocols (New Jersey). 
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Data analysis 

Tumors borderline for hormone receptor status (ER: 2.7 percent and PR: 1.3 percent) were 

coded as receptor-positive (10). Breast cancers were characterized by their j oint ER and PR 

status (ER+PR+, ER+PR-, ER-PR+, ER-PR-, or ER/PR unavailable when either receptor status 

was unknown). 

Chi-square tests were used to determine if risk factors were associated with tumors classified 

by joint receptor status as well as with the availability of receptor information (29). Unordered 

polytomous logistic regression (SAS PROC CATMOD, SAS Institute, Cary, NC) was used to 

determine odds ratios (ORs) and 95 percent confidence intervals (CIs) for each joint steroid 

receptor subgroup compared to the same control group (30). In addition to providing 

information on etiologic inference, this technique identifies sources of heterogeneity between 

tumor subgroups. 

Estimates were adjusted for age and geographic site (hereafter referred to as the age- and 

center-adjusted model). Joint receptor breast cancer risk was examined in relation to 

characteristics believed to influence risk via a hormonal pathway: BMI at interview and at 20 

years of age, WHR, age at menarche, menopausal status (postmenopause defined as no period for 

at least six months prior to a case's diagnosis date and to a control's RDD identification date), 

gravidity, abortion or miscarriage, parity, AFB, lactation, OC use, years since last OC use, 

cigarette smoking, usual alcohol intake, moderate and vigorous exercise at three time periods 

(12-13 years of age, 20 years of age, year prior to interview) as well as the average of these three 

time periods (24). Family (mother or sister) history of breast cancer, education (high school or 

less/post high school, but no college degree/at least a college graduate), and race (white/black) 

were also examined. The 89 cases and 104 controls with unknown race/ethnicity or who 
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reported a racial/ethnic background with too few women to allow for meaningful analyses were 

excluded from further consideration. Thus, 1,556 cases and 1,397 controls were available for 

analysis. 

After a thorough examination of characteristics measured on a continuous scale, cut-points 

were selected to capture the underlying relationship with the fewest categories needed to 

maximize the stability of estimates. Covariates were entered as indicator variables and, in 

general, continuous variables were dichotomized at the median using the control distribution. 

Individuals with missing values for a variable were excluded from any analyses pertaining to that 

variable. 

Pairwise differences between regression coefficients among the steroid receptor case 

subgroups for a risk factor were assessed using a Wald's chi-square statistic (31). Incorporating 

the covariance between parameter estimates from the polytomous model into the chi-square 

statistic provides a more powerful comparison of the coefficients than a chi-square statistic based 

on separate logistic models, where the covariance is assumed to be zero (31). 

To determine whether confounding accounted for the associations observed in the age- and 

center-adjusted models, all characteristics having significant risk estimates along with age and 

geographic site were simultaneously included in a single model (hereafter referred to as the 

multivariate-adjusted model). This latter model also included risk factors found to have 

statistically significantly different regression coefficients among steroid receptor subgroups. 

Estimates from other models, including one containing all of the breast cancer risk factors under 

consideration, regardless of significance, as well as a model with just the risk factors that were 

found to have risk estimates that significantly differed between steroid receptor subgroups, were 

not materially different (data not shown). To adjust for stage, case only models were fit. In 
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these models each receptor subgroup was compared to ER+PR+ subgroup. 

RESULTS 

Hormone receptor status was unavailable for 22 percent of the cases (table 1). Women who 

resided in New Jersey or those who were younger were slightly more likely to have steroid 

receptor information available than women who resided in either of the other sites or than those 

who were older. The proportion of black and white women with receptor information available 

was similar (81 versus 77 percent, respectively). Although family income was statistically 

significantly associated with steroid receptor status availability, women above and below the 

$35,000-49,999 income category were equally likely to have such information available and 

were more likely to have this information than women in this middle category. Twenty percent 

of women with in situ versus 90 percent of women with distant tumors had known receptor 

status. Among in situ cases, women with and without ER/PR information do not differ on age, 

education, or income (data not shown). Women with grade I tumors were significantly less 

likely to have hormone receptor information available than women with grade IV tumors. None 

of the other variables examined including the hormonal or lifestyle characteristics were 

associated with the availability of ER/PR status (data not shown). 

Table 2 shows the distribution of the joint hormone receptor status of the breast cancer 

tumors as well as their distribution stratified by age and race. Of the 78 percent of case women 

with known ER/PR status, 51, 10,10, and 30 percent of the tumors were classified as ER+PR+, 

ER+PR-, ER-PR+, and ER-PR-, respectively. Both age and race were associated with joint 

hormone receptor status (p < 0.01). As age increased, the proportion of women with ER+PR+ 

tumors increased and this corresponded primarily with a decline in the proportion of women 

diagnosed with ER-PR- tumors. Relative to black women, white women were almost one and a 
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half times more likely to have ER+PR+ tumors (34 and 54 percent, respectively) but only sixty 

percent as likely to have ER-PR- tumors (43 and 27 percent, respectively). 

In the age- and center-adjusted models, associations between hormone receptor sub- 

classified breast cancer tumors and gravidity, previous history of abortion or miscarriage, BMI at 

20 years of age, and recreational exercise at 20 years of age as well as average recreational 

exercise were in the expected directions to those previously observed for breast cancer, yet the 

confidence intervals were wide (data not shown). Heterogeneity among the steroid receptor 

subgroups in their associations with these risk factors was not apparent. Thus, these factors were 

not considered further. Risk estimates in the multivariate-adjusted model (table 3) were similar 

to those observed in the age- and center-adjusted models. Overall, multivariate adjustment 

resulted in small changes (< 10 percent) in the magnitude of the odds ratios that tended towards 

the null.   Age- and center-adjusted associations for WHR, AFB, alcohol, and recreational 

exercise at 12-13 years of age were attenuated following multivariate adjustment. 

Associations observed for ER+PR+ tumors were similar to those generally reported for 

breast cancer risk when hormone receptor status is not considered (table 3). Risk of developing 

ER+PR+ tumors was elevated if women were older, had a BMI below the median, had a younger 

age at menarche, had a family history of breast cancer or were pre-menopausal. Furthermore, 

white race, higher education (at least a college degree), nulliparity, later AFB, never lactating, 

and greater consumption of alcohol (7 or more drinks per week) were also related, but non- 

significantly, to an increased risk of ER+PR+ tumors. 

Many of the odds ratios estimating the relationship for hormonal (age, WHR, current 

cigarette smoking, as well as recreational exercise at 12-13 years of age and during the year prior 

to interview) and sociodemographic (race and education) characteristics in relation to ER-PR- 
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tumors were in the opposite direction of the risk estimates observed for ER+PR+ tumors. Albeit, 

in some instances risk estimates were extremely close to the null. Heterogeneity was most 

pronounced between the ER+PR+ and ER-PR- beta coefficients for age (30-34 versus 40-44 

years of age), race, and recreational exercise at 12-13 years of age. 

Age at menarche, menopausal status, alcohol consumption, as well as family history of 

breast cancer similarly influence breast cancer risk, regardless of tumor steroid subtype. 

Nulliparous women were at increased risk of all tumor types except ER-PR+ tumors. An inverse 

association was observed between months of lactation and each of the hormone receptor tumor 

subtypes, with the strongest risk reduction observed for ER+PR- tumors (multivariate adjusted 

OR = 0.29 and 95 percent CI (0.13, 0.66)). Finally, ever use of OCs was only modestly 

associated with an elevated risk of both ER- tumor types but neither ER+ tumor types. When 

time since last OC use was explored, risk was highest among women who used them during the 

five year interval prior to interview. Yet, the magnitude of the association was actually the 

weakest for ER+PR+ tumors; the age- and center-adjusted ORs and 95 percent CIs for OCs use 

within the five years prior to interview versus never use of OCs are 1.33 (0.95, 1.86), 1.82 (0.96, 

3.45), 2.40 (1.17,4.94), 1.72 (1.14,2.60) for ER+PR+, ER+PR-, ER-PR+, and ER-PR- tumors, 

respectively. 

Associations for the risk factors examined in relation to the discordant receptor tumors 

(ER+PR- or ER-PR+) were not consistently more similar to those observed for either ER+PR+ or 

ER-PR- tumors. In addition, the beta coefficient for ER+PR- in relation to several risk factors 

differed from the beta coefficients for the other tumor subtypes, however no clear pattern 

emerged. Since fewer women were diagnosed with the discordant tumors, our ability to compare 

these two subgroups with one another as well as with ER+PR+ and ER-PR- tumors was limited. 
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Associations for unclassified rumors differed from those observed for the other tumor subgroups 

for age, education, WHR, lactation, and exercise at 12-13 years of age. These findings are 

difficult to interpret since unclassified tumors are a mixed group of hormone receptor tumor 

subtypes. 

Analyses restricted to premenopausal women (88 percent of the population) as well as 

analyses re-conducted excluding women with in situ (14 percent) and unknown stage (2 percent) 

tumors yielded results essentially unchanged from those presented in table .3 (data not shown). 

Adjustment for tumor stage in case only models did not materially modify the risk estimates 

from unadjusted models (data not shown). Due to the previously noted association between race 

and tumor steroid sub-type (32, 33), estimates with (table 3) and without (data not shown) 

adjustment for race were compared. In general, risk estimates were similar in the two models; 

however with adjustment for race the difference between the ER+PR+ and ER-PR- tumors' beta 

coefficients for parity and AFB no longer remained. Small stratum-specific sample size 

prevented a formal evaluation for interaction, but an examination of the odds ratios did not 

suggest an interaction between race and either of these reproductive factors (data not shown). 

DISCUSSION 

Even within our study population's restricted age range, age was inversely related to the 

proportion of ER-PR- tumors but positively associated with the proportion of ER+PR+ tumors. 

The increased proportion of ER+PR+ breast cancer tumors for successive age categories concurs 

with prior reports (11,17). Others have also noted a higher proportion of ER+PR+ tumors but a 

lower proportion of ER-PR- tumors in whites versus blacks (34). 

This study's findings provide weak support for the hypothesis promulgated by Potter and 

others (10, 17); namely that ER+PR+ and ER-PR- breast cancer tumors have different risk factor 
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profiles. In our study, the strongest evidence supporting this hypothesis, although limited, was 

that the regression coefficients for ER+PR+ and ER-PR- tumors were different for age, race, and 

exercise at 12-13 years of age. Other evidence for risk factor profile differences is provided by 

several characteristics (age, WHR, current cigarette smoking, as well as recreational exercise at 

12-13 years of age and during the year prior to interview) with risk estimates in opposite 

directions for the two tumor subtypes. On the other hand, the lack of heterogeneity among tumor 

subgroups for many of the reproductive and menstrual characteristics commonly considered to 

influence breast cancer risk through a hormonally mediated pathway provides little support for 

this hypothesis (35). Failure to provide stronger support may be due to the limited power of our 

study to detect such subtle subgroup heterogeneity. 

If tumors classified by their joint hormone receptor status represent different stages of the 

same disease, then control for stage and tumor size would be expected to influence the observed 

associations. Risk estimates remained essentially unchanged in analyses considering tumor 

stage, providing additional support that tumors with differing steroid receptor status may be 

etiologically distinct. Tumor size was not examined due to concerns about its reliability. Earlier 

studies adjusting for tumor stage (14) or size (10) found that these characteristics did not 

influence risk estimates. 

Our findings do not agree with previous reports of stronger associations for ER+PR+ tumors 

and hormone-related characteristics (9,10,12-15). Inconsistency may reflect differences in 

study design or populations. Breast cancer risk factors and the underlying biological 

mechanisms may vary with menopausal status (14, 36). The discussion therefore focuses on 

comparing our results to those of other studies that included premenopausal women since our 

population was 88 percent premenopausal. 
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Our finding of a reduced risk of ER+PR+ tumors among women with a higher BMI is 

consistent with one (14), but not the other (15), study of premenopausal women. In studies of 

premenopausal breast cancer risk that do not consider hormonal receptor subtype, an inverse or 

even no association is often observed for BMI (37-40). Premenopausal obesity has been 

associated with menstrual cycle irregularities resulting in lower estrogen and progesterone levels, 

which may lower breast cancer risk (38). Abdominal fat is considered more metabolically active 

than peripheral fat (41). Central fat has been associated with increased estrogen and testosterone 

levels, but decreased sex hormone binding globulin levels (38). Additionally, it has also been 

linked with insulin resistance, which may in turn be associated with an elevated breast cancer 

risk (42). However, we did not observe an association between WHR and any of the hormone 

receptor subgroups. This finding contrasts with the previous report of a two-fold risk of 

ER+PR+ breast cancer tumors in relation to a higher WHR (14) as well as with two recent 

studies not considering hormone receptor status that observed positive associations between 

WHR and pre-menopausal breast cancer risk (43, 44). 

As observed in the CBCS, we found nulliparous women were at increased risk of ER+PR+ 

tumors (14). In contrast, nulliparous women were also at increased risk for ER-PR- tumors in 

our study, but not in the CBCS study. Also, the increase ER+PR+ tumor risk for older versus 

younger AFB that we noted is not consistent with the null association reported the in the 

Carolina study (14). A later versus earlier AFB has been hypothesized to increase breast cancer 

risk since the pregnancy-related increases in estrogen and progesterone levels (45) are not offset 

by the benefits associated with an earlier age at breast cell differentiation (46). 

Physical activity has been hypothesized to reduce breast cancer risk by a variety of 

mechanisms, including an influence on menstrual cycle (47, 48) or body size characteristics (37). 
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A reduced risk of ER+PR+ tumors was observed in these data for higher levels of recreational 

exercise participation at 12-13 years of age, but not for exercise in the year prior to the interview. 

In a previous population-based case-control study conducted in Los Angeles, an inverse 

association between lifetime recreational physical activity levels and all steroid receptor tumor 

subgroups except ER-PR+ was observed among premenopausal women (15). Explanations for 

our observation of an increased risk of ER+PR- tumors in relation to recreational exercise in the 

year prior to interview is unclear, and may be due to chance. 

Unlike the premenopausal findings in the CBCS (14), we observed no differences among 

ER+PR+ and ER-PR- tumors in relation to age at menarche, ever/never OC use, and family 

history of breast cancer. Our findings of a non-significant elevated risk across all hormone 

receptor status subgroups, except for ER+PR- tumors, for higher consumption of alcoholic drinks 

also were in disagreement to the null findings (13) and the non-significant reductions in risk (14) 

observed in the two previous studies of premenopausal women. As suggested previously (25), 

the strong decreased risk of ER+PR- breast cancer for current versus never cigarette smokers 

may be a chance finding, particularly in light of the large number of comparisons that we made. 

Finally, neither our results nor those of the CBCS (14) support differences among these two 

breast tumor subgroups for a previous history of an abortion or miscarriage. 

Bias must be considered when interpreting the study findings. Response rates were higher 

among cases than controls. Selection bias from control non-participation is unlikely to explain 

our findings of heterogeneity among tumor subgroup associations with some, but not other, risk 

factors. Since each case group was compared to the same control group any selection bias would 

be expected to similarly affect the estimates among the tumor subgroups. Most of the 

associations for ER+PR+ tumors were in the expected directions based on previous studies of 
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breast cancer risk (35), and it is extremely unlikely that recall bias issues would only apply to 

cases within a specific hormone receptor status subgroup. In contrast, our WHR findings were 

not in the expected direction. This unexpected finding may be due to a higher refusal rate among 

heavier women who were invited to be controls. Yet, data from this study suggest otherwise; no 

differences in self-reported weight were found between participants who completed the full study 

interview and those only willing to complete a short non-respondent questionnaire (49). 

Distributions of the breast cancer risk factors were generally similar for case women with 

and without hormone receptor status information available, which also argues against selection 

bias. Women with in situ and lower grade tumors were more likely to have unknown hormone 

receptor status than women with other stage or grade tumors. In the WISH study population, 

associations for in situ versus regional/distant tumors only differed for nulliparity, BMI, and 

alcohol (27).. Excluding in situ or unknown stage tumors did not modify the table 3 risk 

estimates. 

Numerous laboratories determined the estrogen and progesterone receptor status, primarily 

using the dextrose charcoal-coated (DCC) biochemical assay as opposed to 

immunohistochemical techniques. The higher prevalence of DCC testing reflects the time period 

(1990-1992) in which this study was conducted. Despite generally high agreement between 

these two methods, differences in classification as well as interlaboratory variability may account 

for discrepancies among studies' findings (50). Although prediction of prognosis and response 

to hormonal treatment by hormone receptor status is relatively consistent, misclassification of 

hormone receptor status may make it more difficult to disentangle whether the more subtle 

etiologic relationships vary among hormone receptor subgroups (50). 

The methodological strengths of this study to examine whether associations differed 
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according to steroid receptor status tumor subgroups include analyses based on the largest 

sample size of pre-menopausal women to date. However, subgroup analyses undertaken in this 

study were hindered by decreased power to detect associations of small magnitude. Other study 

strengths include the population-based design, the wide-range of breast cancer risk factors 

available for analyses as well as the use of a standardized anthropometric protocol. In general, 

our findings did not strongly support the notion that many of the established or suspected 

hormonal breast cancer risk factors differ on their relationships with ER+PR+ versus ER-PR- 

breast cancer tumors among younger women. 
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TABLE 1. Distribution of steroid receptor availability by selected characteristics among the 
case women 20 to 44 years of age in Atlanta, New Jersey, and Seattle, 1990-1992  

Available Not Available       %2 

 n % n %      p-value 

All cases 1,212    78% 344      22% 

Geographic site 

Atlanta 

New Jersey 

Seattle 

Age (years in tertiles) 

20-29 
30-34 

35-39 
40-44 

Race 

White 

Black 

Education 

< High school 

Post high school 

> College graduate 

Family income 

< 15,000 

15-24,999 
25 - 34,999 
35 - 49,999 
50 - 69,999 
70 - 89,999 
> 90,000 191       79% 50       21% 0.03 

380 77% 113 23% 
396 82% 86 18% 
436 75% 145 25% 0.02 

44 79% 12 21% 
163 84% 30 16% 
367 79% 95 21% 
638 76% 207 24% 0.04 

1004 77% 296 23% 
208 81% 48 19% 0.16 

310 76% 97 24% 
421 80% 107 20% 
481 77% 140 23% 0.40 

98 80% 
125 81% 
161 82% 
193 70% 
260 79% 
161 78% 
191 79% 

43 20% 
625 85% 
497 91% 
26 90% 

25 20% 
30 19% 
35 18% 
84 30% 
70 21% 
46 22% 
50 21% 

Stage*1 

In situ 43 20% 175 80% 

Local 625 85% 110 15% 

Regional 497 91% 47         9% 

Distant 26 90% 3 10% <0.0001 

Tumor grade 
I 37 76% 12 24% 

II 168 83% 34 17% 

III 325 92% 28         8% 

IV ■       ■     .   ■ 77 97% 2         3% <0.0001 

"Family income was missing for 23 and 4 women with and without receptor status available, respectively. 
f Stage was missing for 21 and 9 women with and without receptor status available, respectively. 
!Grade information not available for New Jersey women. Additionally, grade was missing for 209 and 181 
women with and without receptor status available, respectively. 



TABLE 2. Distribution of joint estrogen receptor (ER) and progesterone receptor (PR) status 
among 1,556 breast cancer cases 20 to 44 years of age in Altanta, New Jersey, and Seattle, 1990- 

1992  

All cases 

Receptor Status Available 

ER+PR+      ER+PR-       ER-PR+       ER-PR- 

No. %*      No.   %*      No.   %*      No.   %* 

616 51       118   10       118    10       360   30 

Receptor 
Status 
Not 

Available 

No.   %* 

344   22 

Age (years) 
20-29 
30-34 
35-39 
40-44 

Race 
White 
Black 

14 32 5 11 7 16 18 41 

68 42 24 15 13 8 58 36 

186 51 33 9 37 10 111 30 

348 55 56 9 61 10 173 27 

546 54 94 9 93 9 271 27 

70 34 24 12 25 12 89 43 

12 21 
30 16 
95 21 
207 24 

296 23 
48 19 

Percent of cases with known hormone receptor status. 
fPercent of total cases (available + not available hormone receptor status). 
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Abstract: There are few established environmental carcinogens for breast cancer in women. 

Nevertheless, environmental factors are thought to explain much of the international variation in breast 

cancer risk and possibly differences among racial/ethnic groups. Along with lifestyle, some adverse 

exposures may be higher in minority racial/ethnic groups and in underserved populations that experience 

higher ambient contamination. Associations have been found between environmental agents and breast 

cancer in subgroups of women who can be identified by common susceptibility traits as well as by timing 

of exposures at certain milestones of reproductive life. Susceptibility can be defined by social, 

environmental, and genetic modalities-factors that may predominate in certain racial/ethnic groups but 

that also transcend racial/ethnic boundaries. For example, genes involved in transcription and estrogen 

metabolism have rapid variants that are more prevalent among African-Americans, yet risk accompanying 

metabolic changes from these genes will prevail in all racial/ethnic groups. 

Lack of reliable exposure assessment remains a principal obstacle to elucidating the role of environmental 

exposures in breast cancer. Resources must be identified and consolidated that will enable scientists to 

improve exposure assessment and to assemble studies of sufficient size to address questions regarding 

exposure, susceptibility and vulnerability factors in breast cancer. Breast cancer studies must be expanded 

to examine combinations of chemicals as well as competing or complementary exposures such as 

endogenous hormones, dietary intake and behavioral factors. 

Introduction 

Other than radiation and alcohol, few environmental exposures have been clearly associated with breast 

cancer etiology in any racial/ethnic group. Nevertheless, environmental etiologies have been invoked to 

explain the failure of known risk factors to account entirely for the occurrence of breast cancer. Based on 

studies of twins and of families with cancer in Sweden, recent estimates are that more than 60 percent of 

breast cancer risk has an environmental component (1,2). Environmental factors, including diet, are also 

thought to account for some of the disparity in breast cancer rates among racial/ethnic groups. African- 

American and Caucasian women in the U.S. have similar overall rates of breast cancer. But, compared 

with Caucasian women, African-American women have a higher incidence of breast cancer before 40 

years of age, and their prognosis following breast cancer diagnosis is poorer across all ages (3). 

Differences in breast cancer incidence among racial/ethnic groups within in the U.S., along with wide 

international variability, suggest that environmental factors contribute to the etiology of the disease. 

Among African-American women within the U.S., breast cancer mortality also varies geographically (4). 

Furthermore, it has been suggested that disparate exposures in conjunction with different genetic 

susceptibility may make African-Americans more vulnerable than Caucasians to the insults of exogenous 
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carcinogens (4). Therefore, investigation of environmental exposures that may have a differential impact 

upon breast cancer etiology in African-American women should be considered, and studies should seek to 

identify risk factors that might reduce or even eliminate these disparities in incidence and mortality. Of 

particular urgency is the failure to understand of the higher breast cancer incidence among young African- 

American women which may be attributable to risk factors other than established reproductive endpoints 

(5). 

The biological basis for investigation of breast cancer and environment is broad (Table 1). First, as 

mutagens or tumor promoters, environmental chemicals may influence carcinogenesis at many junctures 

in its pathway; they may also modulate the metabolic processes that activate and detoxify these pathways. 

In addition, environmental contaminants, acting as hormone mimics, may affect breast development and 

cell differentiation in early life. Therefore, to qualify as a mammary carcinogen, an environmental 

exposure should have potential to operate within this proposed scheme. Environmental factors may be 

relevant to particular characteristics of African-American breast cancer: early onset, poor prognosis, and 

early life events such as a younger age at menarche. This temporal framework of reproductive events is 

described elsewhere in this symposium monograph. {ED: CITE L.BERNSTEIN PAPER} 

Members of the Conference Workshop on Environmental Issues and Breast Cancer in African-American 

Women (September 2000) argued that while subgroups at increased breast cancer risk may be more 

readily identifiable in racial/ethnic groups, such entities are just as likely to exist across race and ethnicity. 

Examples are women with high body mass index (BMI), variants in BRCA1/2, and low socioeconomic 

status (SES). Race/ethnicity does not imply "genetically homogenous"; thus it is necessary to consider 

criteria other than just skin color to classify "at-risk" susceptible subgroups. For instance "blacks" of 

various ancestry (i.e., African, Carribbean) residing within the U.S. are genetically heterogenous, and 

therefore for some scientific hypotheses it would be methodologically inappropriate to consider these 

groups together. 

Environmental exposures that may be relevant for breast cancer etiology and progression. From 

laboratory studies, a number of potential breast cancer carcinogens have been identified that are also 

known environmental contaminants (Table 2). More than 30 mammary carcinogens in animals and at 

least twice that many human carcinogens have been characterized (6-8). Many of these chemicals are 

more likely to be encountered in an industrial environment than in settings that most women experience 

daily. With the advent of the so-called "endocrine disruptor" phenomenon (9), hormonally active 

environmental chemicals have been targetted as potential risk factors for reproductive toxicity, including 

breast cancer. In a recent survey, 86 potential mammary toxins were identified and measured in 

household dust and air, including 9 known mammary carcinogens and 77 hormonally active agents or 

closely related compounds. Of these more than 30% were detected at least once in a pilot study of three 
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homes (7 samples) (10). A study of occupational exposure to these compounds found approximately 30% 

of women to have hormonally active exposures in their workplace (11). 

The carcinogenic polycyclic aromatic hydrocarbons (PAH; e.g. 3-methylcholanthrene and 

dimethylbenzanthracene [DMBA]) and heterocyclic amines (HAA) are ubiquitous in the environment and 

arise from many ambient and food sources. In addition, a large variety of compounds in commerce today 

(styrene, chlorinated alkanes and alkenes, pesticides) are analogs of chemicals listed in Table 2; not all 

have been tested for carcinogenic potential. Other chemicals (bis(4-chlorophenyl)-1,1,1 trichloroethane- 

DDT, polychlorinated biphenyls-PCBs, atrazine) that are not acknowledged breast carcinogens are 

known to enhance or inhibit tumor growth (12,13). The organochlorines, including DDT, PCB, 2,3,7,8- 

tetrachlorodibenzodioxin (TCDD), polybrominated biphenyls (PBB) and phenoxy acids as well as 

solvents, may reduce cell mediated immune function (14). A number of environmental agents have been 

investigated in epidemiologic studies with respect to their potential influence on breast cancer risk. Few 

of these have been examined in terms of their specific relation to breast cancer risk in African-American 

women. The quality of the exposure assessments in studies conducted to date vary greatly, and there are 

few or no data on exposures to most of these chemicals. Therefore obtaining better exposure information 

is perhaps the most challenging part of environmental cancer research. 

Occupational exposures to chemicals are usually higher than those in other surroundings, providing the 

opportunity to determine cancer risk among workers, either by identifying work-related exposures within 

specific cancer types or by enumerating cancer occurrence within jobs that have known chemical or 

physical contamination. Studies have investigated incidence or mortality of all cancer types in specific 

occupations, and some results support an environmental etiology for breast cancer in both African- 

American and Caucasian women workers. There are limitations to such studies, however (see Goldberg et 

al.(15) for a discussion of these issues). Of primary concern in many of the studies is the imprecise or 

poorly classified exposures or disease status, the examination of breast cancer mortality rather than 

incidence, and the lack of information on confounders. Furthermore, occupational cohorts often have too 

few women diagnosed with breast cancer, while case-control studies often have too few women within a 

given occupational group available for analyses. Either situation reduces statistical power to examine 

hypotheses. Poor assessment of exposure or disease is likely to result in attenuated risk estimates, while 

failure to consider confounders can over- or under-estimate study findings. Finally, conclusions drawn 

from mortality studies of breast cancer can often be misleading with regard to understanding etiology 

because approximately two-thirds of women who survive the disease are excluded. However, such 

research often points the way to more carefully designed analytical studies. 

In occupational research, evidence that chemical exposures may increase risk for breast cancer incidence 

or mortality is most consistent among school teachers and managerial personnel (16-18). However, it is 
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not obvious that these jobs would have high carcinogenic exposures, and it is possible that other risk 

factors such as reproductive history were not adequately assessed. (19,20). Among the multi-ethnic 

occupational studies is a large scale retrospective analysis that included approximately 4,000 breast 

cancer deaths among African-Americans, both African-American and Caucasian women were found to 

have higher risk of mortality from breast cancer if they had experienced higher levels of various metal 

exposures (21). In addition, solvents and styrene posed an increased breast cancer mortality risk in this 

study. Among women who had worked in chemical, pharmaceutical, printing, or electrical equipment 

manufacturing industries in New Jersey, the risk for death from breast cancer among African-Americans, 

but not Caucasians, was elevated (22). A recent study of hairdressers and barbers, who are exposed to a 

variety of genotoxic and mutagenic chemicals, included 19,980 deaths among Caucasian women and 

3,602 deaths among African-American women (23). Slight elevations in risk of breast cancer mortality 

were found: mortality odds ratios (ORs) 1.10 and 95% confidence intervals (CIs) 1.03-1.17) for 

Caucasians, 1.15 (0.98-1.36) for African-Americans. Other occupational studies, though not including 

minority women, support the association of an elevated breast cancer risk with potentially carcinogenic 

chemical exposures in the workplace, including PAH and benzene exposures (24), a study in Canada 

(solvents and pesticides;(16)) as well as two in the United States: drycleaning, auto repair, gas station 

workers,(25) and textile and apparel jobs (26). 

Women farmers generally have a lower risk of breast cancer than non-farmers, possibly because of 

protective reproductive factors such as late age at menarche or vigorous physical activity (18,27). For 

example, in a recent population-based case-control study, farm women exhibited an overall lower risk of 

breast cancer than non-farm women. However, in this population, farm women exposed to pesticides 

were at greater risk of breast cancer (28). This study, the Carolina Breast Cancer Study (CBCS), is the 

only study that has reported extensively upon environmental risk factors for breast cancer among a 

sizeable number of African-American women. (Enrollment has recently been completed for the study, 

which includes over 800 cases and a similar number of population-based controls; currently published 

papers include approximately 600 African-Americans (300 cases and over 300 controls; RC Millikan, 

personal communication). Another potential population will be derived from a large scale prospective 

follow-up study of 64,000 African-American women that is still underway. A major goal is to assess risk 

• factors for breast cancer, of which incident cases are identified every two years through follow-up 

questionnaires. Limited information on environmental exposures will be available (29). 

Individual environmental agents, suspected to be mammary carcinogens, and reported risks in African- 

American women 

Ionizing radiation is the most well established environmental risk factor for breast cancer. From groups 

with very high exposure, it is known that almost all of the excess risk occurs among women who were 

C:\TEMP\AFA-BC~2.DOC page 5 06/06/01 



exposed during adolescence and who are diagnosed with breast cancer at a relatively early age (30,31). 

Among survivors of childhood cancer, of whom 68% had radiation therapy, breast cancer was the most 

common of all second malignancies regardless of gender (32). It also had the longest latency of all second 

cancers, a median of 16 years after the first cancer. The CBCS found a modest nonsignificant risk among 

women exposed to ionizing radiation between 10 and 19 years of age (OR 1.6 CI 0.4-7.8); these data were 

adjusted for race, but separate analyses were not conducted for African-Americans (33). Most studies of 

workers exposed to low levels of radiation (e.g., weapons facilities), generally over an extended time- 

period, have not observed an increased breast cancer risk even in the higher ranges of such exposure (15). 

Admittedly, the failure to detect associations may be attributable to methodological limitations in these 

studies (15). Pilots and flight attendants have been studied for cancer risk related to excess high-altitude 

radiation exposure. There were suggestive increases of breast cancer among flight attendants (34,35), but 

it has been noted that risk factors such as parity may account for these findings (36). 

Another environmental exposure that has been frequently examined in relation to breast cancer is 

electromagnetic fields (EMF). In several studies of male breast cancer, an elevated risk was observed 

among men employed in either electrical,(37,38) telephone,(39) or railroad (40) occupations that have 

been linked with higher EMF exposure. Some studies of female workers also support an association 

between EMF and breast cancer risk (41-43), yet most do not (as reviewed by Caplan et al. (44)). 

Furthermore, the inconsistent results of studies examining other sources of EMF exposure such as 

residential proximity to power lines (45-52) or electric blanket use (52-57) do not corroborate a harmful 

relationship between EMF and breast cancer risk. Thus, to date, the findings have not shown a consistent 

link between EMF and breast cancer risk. However, as a recent, comprehensive review concludes, the 

verdict is still not in given that methodological limitations may explain the variation in findings from 

these studies (44). 

Cigarette smoking is not an acknowledged breast cancer risk factor, but there has been sustained interest 

in its evaluation because chemicals in cigarette smoke are potent mammary carcinogens in rodents and 

are human carcinogens for other organs (lung, bladder, lymph). Most studies looking at smoking alone as 

a breast cancer risk factor do not support an overall association,(58-61) including two examining this 

association in African American women (5,62). Failure to detect an association may be due to the fact 

that tobacco smoke has been hypothesized to have dual influences on breast cancer risk. It may increase 

risk by either acting directly as a genotoxic agent or by acting as a promoter, but may reduce risk through 

its antiestrogenic properties (60,63). These contradictory influences on risk may be dependent on the age 

or time period of exposure to tobacco smoke (64). Nevertheless, both would be of relevance to breast 

cancer etiology among African-American women. Genotoxic exposures derived from tobacco use are 

most likely to be carcinogenic to the breast during early life; this would apply mainly to activity of 
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chemical components as primary carcinogens, as with ionizing radiation. Animal and in vitro studies 

strongly support this idea, i.e., that mammary cells at an early stage of development are more susceptible 

to PAH-induced tumorigenesis (65-67). Epidemiologie studies that have investigated the question have 

found some hints of elevated breast cancer risk among women who report smoking as teenagers (33,58), 

as well as among women exposed to passive smoke at younger ages (64) or who actively smoked during 

their first pregnancy (68). 

At later stages of tumorigenesis, smoking may exert an effect by acting as a promoter or by causing 

mutations in genes related to tumor suppression and progression (Table 1). Postmenopausal women in the 

CBCS exhibited higher risk if they had been smokers in the past (OR 1.5 CI 1.0-2.4) or in the recent past 

(OR 3.4 CI 1.4-8.1; adjusted for race and age) (69). In the interim between tumor initiation and 

progression to malignancy, cigarette smoke may exert its antiestrogenic effects, thereby reducing a 

woman's risk of breast cancer (64). Thus, ignoring the timing of exposure may obscure the underlying 

relationship between tobacco smoke and breast cancer risk. Likewise, Morabia et al. observed a positive 

association between tobacco smoke exposure and breast cancer when the reference group was restricted to 

women that not only had never actively smoked but that had also never been exposed to passive smoke 

(70), suggesting that previous studies may have failed to detect an association as a result of unrecognized 

exposures within their referent group (71-73). Genetic modulation of tobacco smoke exposures is 

considered below. 

Polycyclic aromatic hydrocarbons and heterocyclic amine compounds are among the putative carcinogens 

in cigarette smoke, and they are also present in foods cooked at a high temperature, in smoked foods, 

charcoal-broiled meats, and in air pollution. HAA exposures may be derived predominantly from cooked 

meat. A number of recent studies examined relationships between intake of cooked meat and breast 

cancer risk; some (74,75) but not all (76,77) studies have found significant associations. Relationships 

among PAH, HAAs and genetic susceptibility are discussed in the environment-gene section below. 

PAH themselves are prototypical mammary carcinogens in rodents (78), but links between PAH 

exposures and breast cancer, and indeed with other cancers, in humans are not definitive. As with 

smoking, the possible mechanisms are complex; PAH and their metabolites can be agonists or antagonists 

in hormonal pathways, making the epidemiologic characterization of risk even more difficult (60). 

(79)PAH exposure can be estimated via questionnaire or biological measures. Questionnaire assessment 

of exposure relies on recall of experiences that occurred in the distant past. Unlike HAA, PAH are found 

in many pollution sources, making accurate exposure assessment complicated. On the other hand, the 

ability to measure the genotoxic agent (PAH-DNA adducts) in target tissue presents an excellent 
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opportunity for more precise, objective exposure assessment. However, the lifetime of such adducts is 

relatively short, requiring the assumption either that the current measure of exposure is indicative of the 

individual's exposure at the time of carcinogenesis or that exposures are related to late-stage advancement 

of tumor development. Alternatively, it has been argued that higher levels of such adducts in an individual 

serve as a biomarker of greater susceptibility (80). 

Two separate studies, not among African-Americans, found no relation between PAH-DNA adducts in 

breast tissue and history of smoking, food intake, or P53 expression (81,82). Such findings suggest a lack 

of specificity between these sources of exposure and the biomarker of exposure. Two studies that 

included African-Americans quantified PAH-DNA or aromatic-DNA adducts in breast tissue, but no 

significant differences in adduct levels were reported by race/ethnicity (82,83). Nor were case-control 

differences between PAH-DNA adducts in breast tissue significant, adjusting for race, although there was 

a positive association with breast cancer risk (83). One of these investigations found more adducts in 

breast adipose than epithelial cells, which may have a bearing on the presumed mechanism of action, i.e. 

paracrine action (across cell types) vs. autocrine function (direct changes within the cell) (82). 

PAH-related mutations have been identified in the tumor suppressor gene P53, which may inactivate the 

gene's tumor suppressor function and augur for poor prognosis. One of these mutations has been reported 

to be more common among African-Americans than Caucasians and to have greater geographic 

variability,(84,85) suggesting an environmental origin (86). However, the largest study of P53 expression 

in tumors among African-Americans found no differences among three ethnic groups including 

Caucasians and Hispanics (87). 

In addition to assessment issues, repair systems for PAH damage in biological systems are efficient, and 

thus the associations of PAH-DNA adducts with cancer may be very weak or may be limited to small 

subgroups of susceptible individuals. 

Organochlorines (PCs) are neutral, persistent, lipid-soluble agents that have been widely used as 

pesticides or electrical insulating fluids. They have potential to enhance or inhibit hormonal actions. As 

such they may influence tumor development or growth (12,13,88-90). Because OCs are not complete 

carcinogens, any significant increases in risk conferred by OC exposure may require the presence of other 

risk factors. Associations between hormonally related risk factors (reproductive history, BMI, 

progression) and OCs in several studies (91-93) are consistent with late-stage promoting activity by these 

compounds, the kind of activity they exhibit in biological models (12,14). Similarly, modulation of 

cytochrome P450 enzymes (or their CYP genes) by OCs leads to alterations in hormone metabolism and 

to oxidative damage that may contribute to tumor development throughout its timecourse. 
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Studies over the past 30 years have consistently found OC compounds at higher levels in African- 

Americans than in Caucasians,(94-96) and this pattern continues today. Levels of bis(4-chlorophenyI)- 

1,1-dichloroethene (DDE) in African-Americans are approximately twice as higher as those found in 

Caucasians, with somewhat similar trends for PCBs (Table 3) (92,97-99). Hispanic women also have 

higher levels of OCs than Caucasian in some reports. Levels of OCs in Caucasian women reported in 

various studies have declined approximately tenfold since 1970, but not in African-Americans. The 

tenfold decline is consistent with about three half-lives of elimination accompanied by no further 

exposure; therefore, African-Americans may continue to be exposed; they may also have longer clearance 

times attributable to both metabolic capacity and higher BMI (see Context 1 below). Therefore, if there is 

a threshhold dose for breast cancer risk with OCs then the low levels currently seen among Caucasian 

women may fall below that, while risk may yet be discernible in African-Americans. 

A great many reports now exist concerning the relationship of OC exposures to breast cancer risk, mainly 

with regard to DDE and PCBs, which have been measured in bodily fluids at diagnosis or not long before. 

The first study to consider African-American women found a non-significantly elevated risk with higher 

DDE or PCB exposure (98). However, DDE and PCB levels in this study were highest among African- 

Americans, and the associations of OCs with breast cancer risk were also strongest, compared with 

Caucasian and Asian women, albeit in a relatively small sample size. The CBCS found that both DDE 

and PCBs were associated with elevated breast cancer risk among 292 African-American cases and 270 

controls (the OR for PCB was statistically significant: OR 1.7 CI 1.0-3.0). There was no association 

among 456 Caucasian cases and 389 controls (92). Again, in this study levels of DDE and PCBs were 

higher among African-American women. Most of the case-control studies with the largest sample sizes 

(>300 cases) have been composed primarily of Caucasian women, and they found no significant 

associations of individual OC residues measured in blood or adipose tissue with breast cancer risk in the 

overall population (100-102). Similarly a pooled analysis of 1,400 cases from five studies, primarily 

Caucasian, found no increased risk for breast cancer with exposure to DDE or PCB, adjusted for race 

(103). Nevertheless, some studies do find increased risks between one or more OC compounds and breast 

cancer onset (104-108) or poorer prognosis (93,102). 

Associations have been found between organochlorines and breast cancer risk within subgroups that may 

be related to hormonal factors, including women who had not breastfed,(91) post-menopausal 

women,(109) and women with the rapid CYP1A1 genotype (110). In the CBCS, where both DDE and 

PCBs were associated with risk among African-Americans, higher levels of exposure to specific OC 

compounds were associated with an increased breast cancer risk in certain subgroups of women, 

including African-American women in the upper tertile of BMI (PCB: OR 4.9 CI 1.6-14.8), African- 

American women in the lowest tertile of BMI (DDE: OR 3.8 CI 0.98-15.1), as well as African-American 
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and Caucasian women who were parous but had never breastfed (for both DDE and PCB) (92). Given 

these observations among African-American women in the CBCS, and their consistency with other 

studies (91), further investigation may be warranted regarding the effect of organochlorine exposures on 

breast cancer risk with respect to reproductive milestones, including pregnancy, menopause, and pubertal 

development (111,112). In addition the higher levels of OCs among African-Americans and their poorer 

prognosis would warrant investigation of breast cancer incidence, recurrence and survival with regard to 

hormonally active xenobiotics such as these. Finally, OCs possess a range of hormonal activity, 

estrogenic, anti-androgenic, anti-estrogenic. Therefore specific mechanisms may be relevant to African- 

American women whose hormonal profiles have been shown in some studies to differ from Caucasians at 

different times of life (113-116). 

Other exposures 

Certain solvents and related small molecules including the chloroethylenes are carcinogens in animals and 

some are mammary carcinogens (Table 2) (117,118). Many of these substances are found commonly in 

the ambient environment, in public water supplies and around hazardous waste sites. A few ecologic 

studies have assessed risk for breast cancer with such exposures, although some initial associations have 

subsequently been suggested to be due to confounding factors (119). In North Carolina, halomethanes in 

drinking water (chlorination byproducts of water treatment) were quantified by zipcode but were not 

significantly associated with breast cancer in either African-American or Caucasian women (120). 

Nitrates in water, an indicator of mutagenic exposures, were quantified on a community basis in Iowa, 

and associations with some cancers were found, but not with breast cancer (121). In another study, 

atrazine (a hormonally active herbicide) was quantified at the county level and was associated with breast 

cancer risk (122). A study of women on Long Island, NY, linking addresses of women in a case-control 

study of breast cancer to proximate high-traffic sites or chemical facilities having carcinogenic emissions, 

found a higher risk among postmenopausal women living closer to the sources of exposure (123). In 

Massachusetts, case-control studies of breast cancer have investigated estrogenic chemical exposures that 

occurred in previous occupations and tetrachloroethylene contamination of municipal water supplies; no 

significant associations were found, but there were suggestions of positive associations with 

tetrachloroethylene (11,124). These studies suffer many of the same shortcomings as occupational 

studies, including difficulty in adjusting for confounding factors such as reproductive history. In addition, 

the ecologic studies cannot accurately quantify exposures on an individual basis, leading to imprecisely 

characterized risk. However, many chemicals including solvents are shortlived in the body and historical 

assessments are the only way to estimate exposures. 

Factors that act in concert with exposures to link environment with breast cancer etiology and 

progression. 
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Most environmental exposures today either exist at concentrations too low or have carcinogenic potential 

too weak to be easily identified as risk factors, in contrast with very strong associations between smoking 

and lung cancer or between radiation and various cancers. Therefore, modifying factors that make some 

women more susceptible to the effects of environmental agents must be identified in order to elucidate 

any role of the environment in breast cancer. Exposure assessments and factors that create or influence 

susceptibility can be examined within several contexts, an approach that may benefit research among 

African-American women but that would encompass susceptible women of any racial/ethnic group. Four 

contexts were envisioned by this Workshop as being central to the investigation of environmental agents 

and exposure modifiers in breast cancer. 

Context 1. Environment/environment interactions. Mammary carcinogens may interact with other 

exposures to increase risk above and beyond the risk associated with each individual exposure. 

Therefore, epidemiologic research and laboratory investigations must ascertain effects of multiple as well 

as single exposures advancing the understanding of joint effects. Exposures interacting with one another 

can have a direct and/or a modifying effect on disease risk. Combinations of exposures have not been well 

studied because of the biological as well as epidemiologic study design complexities. A major obstacle to 

the study of joint exposures is the requirement for large numbers of participants with complete risk factor 

assessments. 

Some information on the resultant effect of multiple exposures can be gleaned from laboratory studies 

with the OCs, where a combination of chemicals has been administered, usually at staggered timepoints, 

to assess promoter or initiator potential in animal models. The timing of tumor-promoting, tumor- 

inhibiting, or tumor initiating exposures is critical (125). Examples include dioxin (TCDD, an anti- 

estrogenic chemical), DDT and PCBs as tumor promoters and PAH or MNU as tumor initiators 

(12,13,88). Many in vitro studies have found effects to be additive (126-128). 

Environment/environment interactions may occur between exposures of very different origins, such as 

chemicals and viruses. Solvents, DDT, TCDD, and PCBs are immunotoxic,(129) and some chemicals of 

this kind have been implicated as co-factors in hematopoietic cancers that have a viral etiology (14,130), 

including PCBs and NHL (131,132). Given the recently revived interest in viral etiologies for breast 

cancer (133-135), investigation of co-factors, such as organochlorines, that may be secondary to viral 

immunosuppression, could be relevant. Also, by compromising T-cell immune fuction, organochlorines 

and other such immunotoxic exposures may serve as late-stage promoters of cancer that originates 

through other mechanisms. 

The examination of joint exposures should take into account endogenous hormones, which are considered 

carcinogens and which may act as mutagens as well as transcription factors. Hormone levels can be 
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affected by many factors including BMI, alcohol intake, and diet. Examples can be found in the study of 

OCs in relation to breast cancer risk. Associations between OCs and breast cancer risk in the CBCS 

differed according to BMI among African-American and Caucasian women (92). BMI has a major 

influence on the disposition and metabolism of persistent OCs (136-138). Furthermore, BMI and weight 

gain are independently associated with post-menopausal breast cancer risk,(139-143) possibly through the 

elevation of steroid hormones synthesized in peripheral adipose (144). Weight at the time of breast 

cancer diagnosis (145) and weight gain following diagnosis (146,147) have also been linked to increased 

breast cancer mortality and recurrence. Moreover, BMI is related to reproductive development, including 

puberty and age at menarche (148), which have in turn been associated with breast cancer risk (149). 

Therefore, BMI may affect the bioavailability of OCs as well as hormones in women. 

Clearly, research on environment and breast cancer must be incorporated into a larger picture of the 

complex hormonal milieu that is critical for the development of breast cancer. An individual's hormonal 

profile is determined by an array of factors encompassing both genetic and environmental influences. 

Such factors are hypothesized to account for most of the differences between pre- and post-menopausal 

breast cancer risk, as well as for breast cancer related to family history and early age at diagnosis; risk 

will likely be better explained by a combination of these factors (150). Environmental/lifestyle risk 

factors can confer risk that varies among subgroups classified according to hormonal factors. For 

instance, a stronger association with breast cancer has been reported for higher (versus lower) intake of 

fruits and vegetables among pre- than post-menopausal women, among women who consume more 

alcohol than less, and among women with a family history than not (151-154). It is possible that African- 

American women, and especially those who are at high risk for breast cancer, possess an elevated 

hormonal profile that may enhance or reduce their response to certain environmental insults, derived from 

both exposures and from modifying genes (155). 

Context 2. Environment/gene interactions. 

Environment-gene interactions have potential to alter the course of carcinogenesis at many steps along the 

way by mutagenesis and gene regulation. Environment-gene pathways include (1) genes that control 

Phase I enzymes responsible for converting environmental exposures to mutagenic metabolites; (2) genes 

that control Phase II enzymes which convert metabolites of environmental toxins to inactive forms; (3) 

environmental exposures that act as hormone mimics and thus as transcription factors to alter expression 

of genes; or that can induce gene expression including that of Phase I enzymes. (156,157). A schematic 

example is shown in the Figure for metabolizing genes. 

Inherited genetic capacity for metabolism is thought to explain wide inter-individual variations in 

biological measures of dose, such that even people with comparable exposures can have quite different 
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internal or target-organ levels. Differences in metabolic capacity may provide quite different 

susceptibility patterns among African-American women exposed to environmental carcinogens compared 

to other racial/ethnic groups. Unlike the rare genetic variants (e.g. BRCA1 mutations) typically associated 

with high risk for cancer, the genome contains numerous more common genetic variants (present at >1- 

50%), including genes that govern bodily "housekeeping" functions or that indirectly influence metabolic 

capacity. The idea of individual susceptibility is aptly illustrated by the example of smokers, who do not 

all experience lung cancer, whereas smoking accounts for much of lung cancer risk. An additional 

example is that of BRCA gene mutation carriers, among whom it has been estimated that 30% will never 

suffer from cancer (158). 

BRCA 1/2 and other high-penetrance genes may have low-prevalence variant alleles that carry a very 

great risk for subsequent cancer, but they account for little of the overall attributable risk for the disease 

because inherited mutations exist in altogether less than 10% of the population. When a mutation in one 

copy of the BRCA1/2 (or P53 or AT) gene is inherited, cancer is thought to ensue only if a somatic 

mutation occurs in the second copy of the gene, resulting in reduced function as a tumor suppressor or in 

DNA repair. Because these genes are such powerful guardians of the genome, damage to them may result 

in short latency (time between exposures and clinically detectable disease) and young age at diagnosis for 

cancer. Thus, even high-penetrance genes that pose a greatly increased cancer risk may undergo 

mutations from environmental toxins, protective exposures may prevent these changes. 

Studies of genetic variants in metabolizing genes, including the examples in Table 4, have generally 

reported few or no consistent increases in breast cancer risk with the gene variant alone (110,159). This is 

not surprising in that the gene variants under study are quite common and that they may affect risk over a 

long latent period, by acting in concert with relevant exposures, including hormones (160). Compared 

with the more straightforward and strong (monogenic) risks accompanying BRCA 1/2 mutations, 

carcinogenesis evolving from metabolic pathways requires cumulative, multiple steps, a process that has 

been termed polygenic (160,161). Studies that have found increased risks with gene variants alone will be 

discussed along with the gene-exposure findings. 

Susceptibility- genes that control metabolizing enzymes: 

Phase I metabolizing enzymes. Most of the susceptibility genes that have been investigated with regard to 

environmental exposures can be implicated in cellular oxidative damage that may contribute to the 

carcinogenic process. Oxidized species, or reactive molecules, are created by Phase I enzyme activation 

of exogenous agents (Table 2), from endogenous hormones, and from other free-radical sources, such as 

fatty acid oxidation. Some of the genes controlling this process have higher frequency of the at-risk 
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variant in African-Americans (Table 4). A general marker of genotoxicity is oxidative damage (ODD) to 

DNA, for example levels of 8-OHdG and 5HMDU in blood, urine, or tissues. Biomarkers of this kind 

have shown a much wider variation among African-American than Caucasian women (162). A well- 

studied research area of oxidative damage involves exposure to PAH, which can be metabolized to the 

genotoxic PAH diol-epoxide metabolites by P450 (CYP) enzymes; higher levels of the diol-epoxide are 

found with the more rapid metabolizing Phase I genotype (163). HAAs are similarly activated by NAT. 

Therefore, if African-American women have high adverse exposures in combination with a greater 

prevalence of the related adverse genotype(s) then excess risk may ensue; this might be manifest in 

measures of primary ODD, of tissue damage, or in other diseases related to similar damage. Enzymes of 

this kind are also involved in uptake and delivery of pain medications, chemotherapy drugs and hormones 

that may be substrates for several enzymes, e.g. CYP1 Al and CYP1A2. Such variability has been 

proposed to explain how tamoxifen metabolism differs among racial/ethnic groups, in a way that 

adversely affects response to tamoxifen among African-Americans (164). 

Phase II metabolizing enzymes. Phase II detoxification or deactivating enzymes conjugate genotoxic 

oxidation products from environmental exposures into readily eliminated metabolites including sulfates, 

glucuronides, and acetates. If deactivation mechanisms were lower in a subgroup with excessive oxidative 

damage, then this subgroup might be at increased risk for a number of diseases. A number of examples 

demonstrate how Phase II enzymes alter individual levels of biomarkers of exposure. Oxidative damage 

measured as 8-OHdG was highest in urine from neonates whose mothers were both tobacco smoke- 

exposed and null GST; levels were successively lower in non-exposed with null GST, exposed with GST, 

and lowest among those with no tobacco smoke exposure who had GST activity (165). Also, women with 

breast cancer who carried the GST-null genotype had higher PAH-DNA adducts in tissue compared with 

controls (166), a finding that parallels experiments in cell lines (167). NAT, which can activate HAAs, 

detoxifies electrophilic intermediates. To illustrate the role of NAT2 detoxification, persons with slow 

NAT2 phenotypes accumulated higher levels of 3-aminobiphenyl-hemoglobin adducts; among 

racial/ethnic groups, the average adduct levels were directly proportional to NAT2 slow phenotype, which 

varied fourfold: 14% slow (Asians; the lowest adduct levels), 34% slow (African-Americans), 54% 

(Caucasians) (168). These relationships were independent of racial/ethnic status. The combination of 

GSTM-null with NAT-slow phenotype was also directly related to adduct level (169). With the possible 

exception of GSTP, in currently published literature African-Americans have not been found to have a 

higher proportion than Caucasians of null genes for conjugating activity (Table 4). 
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In epidemiologic studies, more significant findings for the gene variant alone with breast cancer risk have 

been reported for the phase II deactivating enzymes than for phase I pathways. One explanation could be 

that there is a temporal advantage in their assessment at later stages of carcinogenesis, perhaps if 

oxidative damage affects late-stage tumor promotion or tumor suppression. However, there are multiple 

metabolic pathways that control oxidation processes. Deficiencies in DNA-repair genes and lower intake 

of dietary antioxidants would also be adverse for risks related to oxidative damage. 

Genes that control metabolizing enzymes Most genes related to metabolism (Table 4) are expressed 

primarily in the liver, so that a carcinogenic effect on mammary epithelium would require that active 

metabolites be transported to the breast, unless they have an indirect effect such as to raise or lower 

systemic hormone levels. GST and CYP1 Al are expressed in breast tissue, although the isoforms do not 

necessarily reflect the known gene variants (170-172) 

Phase I metabolizing genes Chemicals of particular interest to breast cancer, including PCBs, DDT, PAH, 

cigarette smoke, and HAA, can induce some of these enzymes and can be substrates for their own 

transformation. Among the Phase I enzymes, CYP1 Al is the most well studied. CYP2D6 and CYP2E1 

may also be upregulated by or may catalyze the metabolism of environmental agents, including cigarette 

smoke components, alcohol, and small molecules such as those in Table 2. The at-risk variants in both 

CYP2D6 and CYP2E1 are uncommon (<10%, Table 4 and reference (173)). Because the prevalence of 

the known gene variants is low, current epidemiologic studies are too small to detect a gene effect that 

yields a relative risk below two (174). Pooled analysis of epidemiologic studies indicated that relative risk 

from the gene variant alone would be less than 1.5 for CYP1A1, NAT1/2, CYP2D6, CYP2E1, and GSTT 

(174). Hormone synthesis and metabolism are also governed by several Phase I enzymes that can be 

induced or inhibited by environmental exposures (160). In a mammary tumor model, PAH increased 

levels of both CYP1B1 and CYP1A1 in normal tissue but only CYP1B1 was increased in tumor tissue 

(79).Thus xenobiotics may be able to alter the hormone sensitivity of tumors. CYP1B1 metabolizes 

estrogen (as well as PAH) and the rapid variant is more common among African-American than 

Caucasian women (175,176). The variant was associated with increased risk for breast cancer among 

Chinese women (allele frequency 53%)(177), but not among African-American or Caucasian women in 

another small study (176). 

Phase I metabolizing genes: CYP1A1.   There are four CYP1A1 variants that have been scrutinized in 

epidemiologic studies; genotoxic potential is suspected for minor variants that code for more rapid 

metabolism and that are inducible by various exposures. Two of the identified variants are more prevalent 

among Caucasians than African-Americans. Another is specific to African-Americans (MSPI-AA), and it 

has been reported to be more common in African-American women with breast cancer and to be 

associated with higher levels of adverse estrogen metabolites (178,179). However, the number of patients 
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was very small, and the findings have not yet been reproduced in other populations of African-Americans. 

The MSPI variant is more common among Asian women, and it was associated with higher risk of breast 

cancer in a study in Taiwan,(180,181) while the wild type genotype was associated with early onset breast 

cancer in Caucasians (182). The CYP1A1*4 variant conferred a higher risk in another study, especially 

among postmenopausal women. (183). Other U.S. studies mainly of Caucasian women have found 

associations for breast cancer among women who smoked before age 18 years who also had two CYP1 Al 

variants (184). The Ile-Val variant was associated with risk among long-time smokers(185) and among 

women with higher PCB exposures (186). 

Phase I/II metabolizing genes: NAT. The NAT gene family can N-oxidize HAA and related compounds, 

rendering the rapid form as the at-risk genotype. However, the NATs also conjugate, or deactivate, 

oxidative intermediates; slow metabolizers would be at risk if this were the exposure of interest. 

Therefore findings on environment-gene interactions with the N-acetyl transferases are conflicting, but 

this is not remarkable given the complex, multiple pathways through which these genes may act. The 

NAT2 and NAT1 * 10 rapid genotypes conferred a higher risk for breast cancer among recent smokers in 

the CBCS (race-adjusted risk estimates); just as the null genotype is rarer, the rapid genotypes are more 

common in African-Americans than in other ethnic groups (Table 4) (69). A study of Caucasians found a 

higher risk for breast cancer among smokers with the rapid NAT1 * 11 genotype (187). Two studies among 

Caucasian women found higher risk for smokers who also had low activity NAT2, compared to non- 

smokers,(188,189) and one of these studies also found higher risk among women smokers who had rapid 

NAT2 genotypes (189). A third study found nonsignificant raised risk for smokers with low activity 

NAT2 (190,191) 

Because the NAT enzymes activate HAA, they have been investigated in relation to reported dietary 

intake of cooked meat, although not specifically among African-Americans. One study has found an 

association between rapid NAT2 or rapid NAT1 * 11 and intake of meat or well-done meat (187,192). The 

same study found increased risk for breast cancer with low activity sulfotransferase alone or with two 

high activity alleles and higher meat intake (193). Three other reports found no risk associated with 

NAT2 and meat intake (194-196). In a case-control study on Taiwan, slow acetylators were at higher risk 

for breast cancer, and this was significant among post- but not pre-menopausal women (197). 

Another environment-gene example of Phase II metabolism that deserves further attention is the higher 

risk observed for breast cancer among post-menopausal Caucasian women with inactive MnSOD 

genotype, especially those with lower fruit, vegetable and antioxidant intake, consistent with higher 

oxidative damage (198). This association was not found in a preliminary report from the CBCS, which 

included African-Americans; further, the frequency of low-activity MnSOD was similar in African- 

Americans and Caucasians (199). Protection by dietary intake of antioxidants or increased risk from 
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oxidative exposures may have to be taken into account in addition to the reduced activity genotype, for 

both Phase I and Phase II enzymes. 

Phase II metabolizing genes: GST, The GST family of enzymes conjugates electrophilic substances to 

their glucuronide metabolites which are biologically inactive and are readily excreted. The at-risk 

genotype lacks GST activity; known GST-null genotypes are less common in African-Americans than 

Caucasians (Table 4). GST-null genotypes themselves in most studies have shown no or weak 

associations with breast cancer risk, either among African-Americans( 179,200) or Caucasians (185,200- 

202). In the CBCS, GSTM and GSTT null genotypes were associated with increased risk among women 

diagnosed at an earlier age (adjusted for race) or with a family history (200). Among Caucasians one 

study found null GSTM1 to be significantly associated with breast cancer risk, while GSTT and GSTP 

null showed positive but non-significantly increased risk (203). Elevated risk was found for GSTP1 null, 

but not for GSTM 1-null, among women with a family history (204). There was also an increased risk for 

GSTMl-null among older patients in two studies (205,206) and a slightly lower risk of early onset breast 

cancer in two studies (182,207). However, a pooled analysis indicated that alone, GSTM1 and GSTP null 

variants confer a modest (<twofold) increased risk for breast cancer (174). Thus in vulnerable subgroups 

GST-null may pose a risk for breast cancer, perhaps in conjunction with age at onset of cancer or with 

family history amoang women with relevant exposures. 

Of particular interest for African-Americans, who have poorer prognosis following breast cancer 

diagnosis, GSTM and GSTT null genotypes were reported to be related to longer survival in a study of 

240 cases of Caucasian women (208) although not in a smaller study (209). Moreover, the null variant 

may be protective against recurrence, by improving response to chemotherapies that result in ODD (210). 

Because of the lower frequency of null GSTM1 among African-Americans, progression of breast cancer 

in this population may potentially be related to these genes. On the other hand, studies of GST expression 

in tissue find no correlation with survival (171,172). Still, these associations are consistent with a possible 

effect of GST on reducing oxidative damage or opposing other hormonally related oxidative pathways 

throughout life. Also, early onset, family history, and poor survival are risk patterns that are important for 

African-American women, but these profiles may also be common to a risk subgroup that responds poorly 

to oxidative damage; such a group may be characterizable in part by null GST along with other 

dysfunctional deactivating enzyme profiles, regardless of ethnicity. 

DNA repair. Genetic susceptibility to breast cancer following radiation exposure as well as other 

genotoxic exposures may be related to rare gene variants including germline mutations in BRCA1/2 and 

AT gene (211,212). Studies of these highly penetrant genes among African-Americans are discussed 

elsewhere in this monograph. Because the variants in these genes are so rare, research is limited with 

regard to their interactions with environmental factors. In contrast, a common variant exists in the 
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XRCC1 base excision repair gene which was associated with increased breast cancer risk among African- 

American women who had the rare allele (codon 399 gln)(213). Among African-Americans, breast cancer 

risk was also elevated for women with the homozygous XRCC1 wild-type who had a history of smoking, 

while among Caucasians the wild-type gene was associated with breast cancer only among women with 

past exposure to ionizing radiation. The XRCC1 wild-type was associated with higher prevalence of 

deletions in the P53 gene in breast tumors among African-American women with radiation exposure and 

more P53 transversions among women who smoked. A number of mutations in the P53 gene have been 

attributed to environmental exposures (214), and these findings suggest a series of mutations that can 

arise from environment-gene processes. 

Oncogenes and tumor suppressor genes: 

P53 is overexpressed in approximately 40% of breast tumors, with about 20% having mutations in the 

gene; these these rates are similar among African-Americans, Hispanics, and Caucasians (99,215-217). 

P53 has many functions, in development, DNA repair, apoptosis, cell cycle regulation, transcription, and 

as a tumor suppressor (214). Environmental genotoxins have been linked to specific mutations, or 

hotspots, along the P53 gene, some being characteristic of environmental mutagens such as PAH. The 

resulting P53 mutational spectrum appears to vary with ethnicity and geographic distribution, consistent 

with an environmental etiology (4,217). Further, as many as 10 inherited variants have been found in the 

P53 gene; these differ by race/ethnicity and are possibly associated with risk for breast cancer (174,217- 

219). Potential evidence for an environmental influence on P53 inactivation is the observation that P53 

overexpression of tumors is associated with smoking history, which is consistent with a genotoxic effect 

of smoking upon P53 (216). In addition, evidence from the CBCS suggested different P53 alterations with 

smoking versus radiation exposures (213). 

The rare HRAS alleles are associated with breast cancer, an association that is possibly stronger in 

African-Americans (220). Moreover, some polymorphisms in the HRAS gene are more common among 

African-Americans than Caucasians (219). Environmental exposures have been implicated in HRAS 

mutations (219,221). A significant positive association between HRAS mutations and breast cancer risk 

was also seen in a pooled analysis of 9 studies (219). 

Transcriptionally active genes. Estrogen receptor (ER) negative breast tumors are implicated in the poor 

prognosis of breast cancer among African-American women (4). Limited but inconclusive evidence 

suggests that gene variants in the ER are associated with breast cancer risk (173), although these variants 

have not been investigated among African-Americans. There are at least two ERs, ER-alpha and ER-beta, 

which are potentially highly relevant to environmental exposures and are expressed in different tissues 

(222,223). Hormones and environmental agents have different affinities for the a-and ß-ER. The action 
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of many compounds including the organochlorines as transcription factors is thought to be mediated 

through the ER or other hormone receptors, e.g. the androgen receptor (224). 

Another transcriptionally active gene (UGTA1A) has a more potent variant among African-Americans; in 

the CBCS, an elevated risk for breast cancer was found among pre-menopausal African-American women 

who possessed this variant, with a suggestion of higher risk among women with estrogen receptor- 

negative breast cancer (225). 

In addition, levels of hormone synthesizing and metabolizing enzymes may be induced by environmental 

substances and thereby alter levels of other exposures. An example is the upregulation of P450 enzymes 

by drugs, dioxin or broccoli, shifting the ratio of estrogen metabolites in favor of 2-hydroxyestrone over 

1 öahydroxyestrone (157,226). 

Summary: Individual genes and their targetted substrates have been studied with regard to breast cancer 

risk, but few studies have included African-American women. Yet most genetic variants exist in all 

populations, albeit in different proportions. Therefore, the average metabolic profile of racial/ethnic 

subgroups may be shifted to the degree that variant alleles predominate. Regardless of race, a combined 

effect of environmental exposures, metabolizing genes, and hormone synthesis and metabolism is 

suggested by evidence from both experimental and epidemiologic research; compared with other 

racial/ethnic groups, African-Americans have different distributions of a number of the genes controlling 

these processes, in particular NAT2- and CYP1B1-rapid alleles. The phenotypic potential, or the overall 

distribution of such genotypes, holds great promise for identifying an environment-gene or profile 

associated with breast cancer risk. Future research should also attempt to incorporate a pharmacokinetic- 

based compartmental approach to exposure assessment that would incorporate pharmacogenetics (i.e. 

dose-time-gene models) and provide an integrated (time-relevant) dose picture over a woman's lifetime. 

Dietary intakes are also important to consider with metabolizing enzymes, particularly antioxidants 

which, with detoxifying enzymes, may reduce oxidative damage and thereby alter both transcriptional and 

mutagenic effects of environmental agents. 

Concept 3. Environment/social interactions. Environmental epidemiologic research has generally 

disregarded the fact that environmental exposures are intimately entwined with social, behavioral and 

psychosocial factors. Statistical models usually include socioeconomic status (SES) and race/ethnicity, 

but SES is measured rather crudely, for example by annual income or educational level. Research has 

suggested that SES accounts for much of the racial/ethnic variability in breast cancer incidence or 

mortality (227). Both of these factors should be considered in order to obtain a more complete picture of 

breast cancer risk in the U.S. (228). Other investigators feel that geographic differences in breast cancer 
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mortality can be explained by reproductive factors and lifestyle variations across various regions in the 

U.S. (113,229). Further, it has been proposed that two socially influenced factors play an important role in 

breast cancer risk: tissue susceptibility brought on by reproductive factors such as early menarche and 

higher exposures to carcinogens (230). 

The concept of environmental justice has emphasized the idea that higher exposures to toxic exposures 

often exist in underserved populations, and these populations also contain a disproportionate number of 

minority groups, including African-Americans (231). An environmental justice approach would suggest 

that SES and reproductive factors may be responsible for higher levels of OCs seen in African-American 

and Hispanics (221). Type of housing, its upkeep and geographic location can dictate kinds, number and 

levels of exposures. In addition, stress can arise from poverty and other inadequacies in quality-of-life, 

and these may render such individuals more vulnerable to adverse effects of exogenous exposures (232). 

For example, stress may compromise immune function through a psychophysiological mechanism or 

secondary to infectious diseases that arise from psychosocial stress or indigence (233,234). This, in turn, 

may increase risk for breast cancer from environmental exposures that lower immune response. It has 

been said that the kind of tumor may represent socioenvironmental exposures (155). Therefore, the 

environment-social context into which environmental exposures are incorporated can describe a 

biobehavioral environmental model for breast cancer risk, and this context would include socially 

vulnerable subgroups regardless of racial/ethnic status (232). 

Context 4.   Temporal effects, or timing of environmental risk factors 

The biological sequence of events leading to cancer no doubt coincides with certain times of vulnerability 

during life and latency for cancer (Table 1). Much epidemiologic and experimental evidence suggests the 

need to investigate mutagenic exposures that occur at young ages in a woman's life, even in utero (235). 

Studies of breast cancer suggest that the intrauterine environment, age at menarche, age at first birth as 

well as the interval between these latter two events may be critical periods in breast cancer development 

(236,237). For example, being a twin or being heavier at birth appears to increase breast cancer risk 

while maternal preeclampsia or breastfeeding decreases risk in the daughter (237). To reiterate examples 

given earlier in this paper, ionizing radiation and cigarette smoke are purported to exert a primary 

carcinogenic effect relatively early in life, whereas immunotoxic or tumor promoting activity may support 

later stages of tumorigenesis. 

Russo and Russo and others have argued that the peripubertal and early post-partum periods are highly 

likely periods for tumor initiation to occur (65,125). It has also been suggested that exposures following 

menarche but prior to first pregnancy are more detrimental because the breast cells are undergoing 

differentiation and proliferation during this interval and are therefore more vulnerable to carcinogenic 
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exposure (238). Experimental research has established that tumor initiation is most effective during early 

breast development (65,125,221,239). In vitro studies further suggest that mammary epithelial cells from 

virgin rats produce more mutagenic PAH metabolites than do cells from pregnant rats (67). In addition, in 

laboratory studies, perinatal exposures can alter ductal and lobular development within the breast (240). 

Little research in humans has been done in this area. 

Age at puberty is about one year earlier among African-Americans (241), and age at menarche has been 

consistently younger than among Caucasians during this century by approximately one-half year 

(113,241). This has potentially great impact for cancer risk, because early menarche may explain, in part, 

the higher rates of pre-menopausal breast cancer among African-American women compared with 

Caucasian women in the United States (242,243). As suggested earlier, a younger age at puberty and 

menarche could provide a longer period of vulnerability to insult by environmental carcinogens upon the 

breast tissue. Studies have identified some environmental exposures that influence age at puberty and/or 

menarche as well as other factors associated with reproductive function (such as cyclicity and fecundity). 

In animals a large number of chemical exposures alter onset of puberty (vaginal opening) (244,245). In 

support of this experimental data, Gladen et al. (112) find an positive association among girls with in 

utero exposures to PCBs and weight during puberty, although not with pubertal stage. Caucasian girls 

exposed to higher versus lower levels of polybrominated biphenyls in utero experienced an earlier age at 

menarche (111). No comparable data exist for non-Caucasian children. Chemical exposures have also 

been seen to be associated with menstrual function during the reproductive years (246). In addition, 

cyclicity and age at menopause have been linked to stress as well as smoking and this has been observed 

in African-American women (247). Rogan and colleagues have observed a shortened duration of lactation 

among women with highest exposures to DDE (248,249). Because long duration of lactation may be 

protective for later breast cancer, these findings offer an additional mechanism by which environmental 

exposures may alter risk for breast cancer many years before breast cancer diagnosis. 

Research is needed to identify environmental exposures experienced in early life that may affect breast 

cancer risk (4). These exposures may affect tumorigenesis only indirectly, making risk ascertainment very 

difficult. Therefore, research efforts should be directed toward how environmental exposures may alter 

known risk factors, including timing of puberty/menarche, menstrual function, fecundity, lactation, and 

age at menopause. As reviewed in the paper by L. Bernstein in this monograph, early life and other 

reproductive factors among African American women, as well as among other racial/ethnic groups, 

confer risk for breast cancer (generally less than two-fold). Because breast cancer risk may vary 

depending on the timing of exposure, future examination of environmental risk factors should take into 

consideration the age or time period in a woman's life these exposures occur. 

C:\TEMP\AFA-BC~2.DOC page 21 06/06/01 



Resources are needed to be able to effectively link environment with breast cancer etiology and 

progression 

Efforts need to be made to identify resources for undertaking research on the role of environment in 

breast cancer, both populations available for study and methodologies to assess multiple risk factors. 

Opportunities should be developed that will enable research to be undertaken within the contexts of 

environmental etiologies discussed above. A number of general as well as specific opportunities were 

suggested by the Environmental Working Group. 

• Large populations can be combined to enhance existing studies. Future studies must include African- 

American women or must identify susceptible or vulnerable subgroups. Attempts to pool existing and 

future data, biological samples, or other population resources should be made in order to elucidate 

risks that affect African-American women. Newly funded studies should collaborate in the early 

stages of the research so that data collected can be effectively combined in later analyses. 

• Studies should be undertaken among highly exposed or uniquely exposed women, including 

occupations and industries with intense exposures to carcinogens or hormonally active agents; 

migrant groups that can elucidate the role of migration and acculturation; uniquely exposed groups, 

such as migrant farm workers (pesticides) and populations living on /near environmental 

justice/superfund sites; male breast cancer, to determine risk factors among blacks (250). 

■ Focus-groups may help identify new exposures and appropriate contexts for assessment of risk. 

■ Groups of women with early onset breast cancer would enable researchers to assess differing risk 

factors in such women, but also it would be possible to then examine risk in sisters, mothers and 

daughters (and sons!) of the affected women. 

■ Registries of affected persons exist already for special studies; environmental assessment could be 

added on to existing studies of African-American women (at least five or six such efforts could be 

identified by the Workshop). 

■ Research should be encouraged that will develop better tools for exposure assessment and for 

ecologic, occupational, cohort and case-control studies. 

In line with the theme that etiologic and prognostic factors are useful only as they are generalizable, 

newly identified population resources must preserve the ability to study individual populations while 

enabling the results to be linked to other research. Efforts must continue to implement existing 

recommendations that are particular to breast cancer in African American women. Examples are recent 
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reports from the Institute of Medicine on Cancer in Minorities and on Gender Differences in 

Susceptibility to Environmental Factors (251). 

Summary and conclusions 

Evidence suggests that environmental factors and genetic susceptibility are associated with breast cancer 

risk, although there is a paucity of research among African-Americans. Relative to Caucasians, African- 

American women as well as women of other racial/ethnic minorities may have higher levels of exposures 

to certain environmental agents implicated in breast cancer risk. They may also have greater genetic 

susceptibility to the biological effects of such exposures. When possible, future studies should include 

women of all racial/ethnic backgrounds in order to elucidate environment-gene as well as social factors 

in breast cancer etiology. Additionally, research should consider how genetic, social and environmental 

factors act within the complex hormonal milieu that leads to the development of breast cancer. 
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Table 1: Mechanistic basis for action of environmental agents in breast cancer 
Gene regulated process with 
potential for environmental 
modulation 

Step in carcinogenesis Putative environmental 
exposure 

Probable time of life 

Mammary cell development 
and differentiation 

Susceptibility to premalignant 
changes 

-Chemicals in utero Perinatal 

Oxidation, cell turnover Formation of Procarcinogen -Modulation of gene 
expression 

-PAH epoxide, viral damage 

Peripubertal 

Detoxification Gene mutation (DNA adduct) -PAH-epoxide, free radicals 
-Modulation of gene 
expression 

Lifetime 

DNA repair Clonal expansion, oncogene 
mutation 

P53 mutations by PAH Lifetime 

Growth, tumor promotion Tumor growth, tumor 
recurrence 

-DDT, phorbol esters, DES? 
-Modulation of hormone 
metabolism 

Young adult 

Tumor progression Tumor agressivity, metastasis Dieldrin? Middle Age 

Metastasis 

Table 2: Known mammary carcinogens in rodents 

♦Benzene, butadiene 

*3-MC, DMBA, aromatic amines 

*EDB, VC, CC1,, CH Cl: 

*MNU and analogs 

+DES, E2 

*-Mutagenic agents       +-Hormonal agents 

Adapted from references (7),(8) and (252). Abbreviations: EDB - ethylene dibromide; VC- vinyl chloride; CC1,- carbon 

tetrachloride; CHC1- dichloromethane; DES - diethylstilbestrol; E2 - estradiol; MNU - methylnitrosourea; 3-MC - 3- 

methylcholanthrene; DMBA - dimethylbenzanthracene 
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Table 3. Comparis« )n of organochlorine levels ir i African-Americans vs Caucasians 

African-American Caucasian 

DDE PCB N DDE PCB N basis Ref 

FL, 1960's* 
SC 1968-rural* 
SC 1968-urban* 

13 
11 
6 

0.3 
1.9 

70 
>100 
>100 

8.2 
3 
3 

2.3 
3.1 

64 
>100 
>100 

whole (94) 
(96) 

CA, 1964-7 r 43 4.5 50 35 4.2 50 whole (98) 

NC, 1993-96" 1690 510 270 760 380 389 lipid (92) 

NYC, 1994-7T 1000 800 69 550 650 193 lipid (99) 

CT, 1994-97T 1930 - <100 917 - <100 lipid (97) 
. T-: .   + • 

Parts per billion, means or geometric means, among non-cancer subjects* or among control subjects in recent 

studies. Lipid basis is approximately 200-whole serum in most reports. 

Table 4: Examples of genes that modulate environmental agents: prevalence (%) of variants 

African-American Caucasian 

Reference Range of reported    values 
Phase I 
metabolizing genes 

CYP1A1, MSPI 
(wt/var; wt/var) 

(159) 
(211) 
(182) 

13-31%; 3-5.8% 21-39%; 2-5% 

CYP1A1, lle-Val 
(wt/var; wt/var) 

(253) 
(211) 
(182) 

3.7-4.4%; 0% 9-15%; 1.1% 

CYP1A1, MSPI-AA 
(wt/var; wt/var) 

(253) 
(211) 

15-20%; 0-1.9% 0%; 0% 

CYP2E1 (2 sites, 
allele frequency) 

(252) 0.02-0.09 0.02-0.08 

CYP1B1 rapid, 
gene frequency 

(175,176) 70-75% 35-40% 

NAT1* 10 rapid (254) 76% 38% 

Phase II 
conjugation/ 
detoxification genes 

NAT2U (null; 4-7 
alleles) 

(254,255), 
(256) 

40-64 56-74 

GST-M" (null) (159) 
(254) 
(252) 

13-41% 52-62% 

GST-T" (null) (159) 
(254) 
(252) 
(257) 

17-29% 16-27% 

GST-P (val/val) (254) 23% 11% 

DNA repair gene XRCC1 (cod399 
gin allele frequency) 

(213) 0.14 0.36 

Tumor suppressor, 
repair, etc. 

P53 2-1-2 haplotype 
1-2-1 haplotype 

(258) 37% 
32% 

78% 
9% 

Data from breast cancer studies are from controls where information was available. 
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EXPERIENCES OF RACIST EVENTS HAVE NEGATIVE HEALTH 
CONSEQUENCES FOR AFRICAN AMERICAN WOMEN 

Naa Oyo A. Kwate, Ph.D., Heiddis B. Valdimarsdottir, Ph.D., Josephine S. Guevarra, 
Ph.D. Dana H. Bovbjerg, Ph.D. 

Although a considerable literature indicates that negative life events have adverse effects 
on psychological adjustment and physical health, little research has examined the impact 
of experiences of racism among African Americans. We hypothesized that individuals 
reporting more experiences of racist events (past year, life time) on the Schedule of 
Racist Events (SRE), would have higher levels of: psychological distress (Brief 
Symptom Inventory), negative health behaviors (smoking, drinking), and health problems 
(perceived health, frequency of common colds). Participants were 71 African American 
women (mean age 44.4) who completed the SRE as part of a larger longitudinal study on 
familial risk of breast cancer. Results indicated that racist events experienced in the past 
year were positively related to: psychological distress (p < .01), number of cigarettes 
smoked in the past 4 days (p < .05), number of alcoholic drinks consumed in the past 4 
days (p < .01), and the frequency of common colds (p < .01). Lifetime experiences of 
racism were positively related to: psychological distress (p < .001), and frequency of 
common colds (p < .01), and negatively related to the women's perceptions of their own 
health compared to others (p < .05). These results highlight the potential detrimental 
effect of racism on African American psychological adjustment and physical health and 
suggest that these variables should be targeted in health research and interventions. The 
study was supported by grants from the NIH (CA72457) and the DOD (DAMD17-99-1- 
9303). 
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Background 

From 1992 through 1998, cancer incidence rates for all sites combined decreased within 

the U.S., primarily because of a decline of 2.9% per year in White males and 3.1% per year in 

African American males; in addition, cancer mortality rates declined 1.1% per year, with the 

greatest decrease among African American males (Howe, et al, 2001). For 1994-1998, 

according to the Surveillance, Epidemiology and End Results program (SEER), breast, prostate 

and colorectal cancer represented 42% of cancer incidence and 24% of cancer deaths in the U.S. 

(Ries, et al, 2001).   While the decline of overall cancer incidence and death rates indicates 

improvement, such progress is not universal. As of 1998, cancer deaths among the three largest 

ethnic groups are as follows: 255.1/100,000 for African Americans; 199.3 for Whites; and 123.7 

for Hispanics (CDC, 2000).   A major goal of Healthy People 2010 is to eliminate health 

disparities among segments of the population, including differences related to gender, race or 

ethnicity, education or income, disability, geographic location or sexual orientation (Health and 

Human Services, 2000).   The burden of cancer, in particular, remains unequal among ethnic, 

gender and socioeconomic groups and the reduction of incidence and mortality among all 

populations a priority identified by the National Cancer Institute (2001).   The underserved, i.e., 

low-income status, minorities, and the elderly, are target populations for cancer control 

interventions (NCI, 2001).   The two largest ethnic minorities in the U.S. are African Americans 

and Hispanics, both groups having sizable populations in the lower socioeconomic strata and 

falling into the categories of underserved and high risk populations (U.S. Census, 2000). 

African Americans and Cancer 

The year 2000 U.S. Census estimates the African American, non-Hispanic, population of 

the U.S. to be 34.7 million, representing 12.2% of the total and a growth of almost 16% from 



1990 (U.S. Bureau of the Census, 2000).   In spite of recent improvements in both incidence and 

mortality, African Americans continue to have the highest age-adjusted cancer incidence and 

mortality rates of any population group in the U.S. (Landis, et al., 1998), with late diagnosis of 

breast, prostate and colorectal cancers contributing to higher mortality (Austin, et al., 1990). 

Breast Cancer 

Breast cancer is the most common cancer diagnosed among women in all five racial and 

ethnic populations (Howe, et al, 2001), with 184,200 new cases diagnosed in the year 2000 and 

40,800 deaths (Healthy People 2001).   While White women are more likely to develop breast 

cancer, incidence rates in African American women under 40 exceed those of White women 

(NCI, 2001, Trock, 96).   In addition, African American women are more likely to die of breast 

cancer than are women of any other racial or ethnic group, with overall mortality rates greater in 

African American women (35.7 per 100,000) than White women (27.3 per 100,000) (CDC, 

1998). Breast cancer is the leading cause of cancer mortality in African American women (NCI, 

2001). African American women are more likely to be diagnosed at an advanced stage of breast 

cancer and experience survival rates significantly lower at all stages of disease (Jacob, Spieth & 

Perm, 1993; Boring, Squires, & Heath, 1992). Presentation of a more advanced stage at 

diagnosis has been attributed to lower use of mammography, after controlling for income and 

access to care, as well as delay in seeking treatment, behaviors which reflect a number of 

socioeconomic, behavioral and cultural factors (Trock, 96). 

Prostate Cancer 

In 2000, 180,400 new cases of prostate cancer were diagnosed (Healthy People 2010). 

As of 1998, prostate cancer was first in incidence and second to lung cancer as the most common 



cause of cancer death among men across all five racial and ethnic populations, with 32 deaths per 

100,000 men (CDC, 2001). 

African American men have the highest prostate cancer incidence and mortality rates of 

any racial/ethnic group (Ries, et al, 2001): incidence of 234.2/100,000 compared to 144.6 for 

Whites and 103.4 for Hispanics; 53.1 deaths/100,000 compared to 22.4/100,000 for White men 

and 15.9/100,000 for Hispanics (ACS,2002). This disparity continues to increase, with prostate 

cancer rates 39% higher among African Americans ages 65 and older compared with White men 

in the same age group (Ries, et al, 1999; Collins, 1997). Additionally, African American men 60 

and under present with higher grade and later stage of tumor and have only a 4-year median 

survival, compared to 6 years among Whites (Collins, 1997). 

Colorectal Cancer (CRC) 

In 2000, it is estimated that 130,200 people were diagnosed with colorectal cancer (CRC) 

and 56,300 died from it, a mortality rate of 21.2/100,000 (CDC, 2001). SEER data forl994-1998 

indicates colon cancer is the second leading cause of cancer death overall (Ries, et al, 2001). 

From 1973-1994, incidence trends for CRC showed a 7.6% decrease for Whites to 42.9/100,000 

but a 22.5% increase among African Americans to 50.1/100,000 (ACS,2002; Baquet & 

Commiskey, 1999). During the same period, U.S. mortality rates for CRC decreased almost 22% 

for Whites to 16.8/100,000 compared to a 9% increase for African Americans to 22.8/100,000 

(ACS, 2002; Baquet & Commiskey, 1999). While incidence is higher in men than in women for 

both races, CRC is the third most common cancer among women, with a mortality rate for 

African American women similar to the overall rate for men (20 per 100,000 vs. 21.5 per 

100,000) (Ries, et al, 2001). The incidence rate for African American women is 20% higher than 

for White women, and the mortality rate is 39% greater (Ries, et al, 1999). African American 



race, female sex, and low SES have been reported to be related to stage of diagnosis of colorectal 

cancer, with SES the most important determinant (Mandelblatt, et al, 1996). 

Such disparities in mortality rates for CRC may be due to differences in stage, 

comorbidity, access to health services, possible differences in disease biology, or in knowledge, 

attitudes, or beliefs about cancer (Tilley, et al, 1997; Powe, 1995). 

Hispanics and Cancer 

According to the year 2000 U.S. Census, there are approximately 35.3 million Hispanic- 

Americans of any race residing in the U.S., representing 12% of the total population (U.S. 

Bureau of the Census, 2000). This indicates a 58% rate of growth in the Hispanic population 

from 1990, making Hispanics the fastest growing ethnic minority in the country (U.S. Bureau of 

the Census, 2000).   "Hispanic" is commonly used to indicate people with familial roots in Latin 

America, the Caribbean or Spain (Marin & Marin, 1991). Hispanics in the U.S. are a 

heterogeneous group, with a wide variety of nations of origin and socio-demographic 

characteristics, including education, family income, and levels of acculturation varying by 

subgroup (Naranjo, 1998; Canales, 1995). 

Cancer is the second leading cause of death among Hispanics, after heart disease (ACS, 

2000). While experiencing substantially lower incidence and mortality from all cancers 

combined, Hispanics have a higher burden of cancers of the stomach, liver and cervix (NCI, 

2001). 

Breast Cancer 

Breast cancer, the most frequently diagnosed cancer among Hispanic women, is 

diagnosed at a later stage than among non-Hispanic White women, with an incidence rate of 



68.5/100,000(ACS, 2002; Chen, et al, 1994) and is the leading cause of cancer death among 

Hispanic women, with a mortality rate of 14.8/100,000 (ACS, 2002). 

Prostate Cancer 

While lower than for White or African American men, prostate cancer is number one in 

cancer incidence in Hispanic men with a rate of 103.4/100,000 and a mortality rate of 

15.9/100,000 (ACS, 2002). Advanced stage prostate cancer rates for Hispanics are 4.2% higher 

than for non-Hispanic White men (Hoffman, et al, 2001). 

Colorectal Cancer 

Current rates of CRC incidence among Hispanics are 35.2/100,000 for men, making CRC 

the third most common cancer in Hispanic men, and 23.2/100,000 for women, second in 

incidence for Hispanic women (ACS, 2002). The incidence of colorectal disease is on the rise 

among Hispanics, which may reflect increased acculturation and adoption of a more western diet 

(Lipkus, et al, 1996). Mortality rates are 13.0/100,000 for men and 8.0/100,000 for women 

(ACS, 2002). 

Cancer Screening 

In light of the difficulty in identifying the causes of cancer or in affecting 

behavioral change to decrease cancer incidence, cancer screening is strongly recommended by 

the CDC (2001). As a secondary method of prevention, cancer screening promotes early 

diagnosis and treatment (Harvard Report on Cancer Prevention, 1999). The most dramatic 

success story in cancer screening has been realized in terms of mammography. According to the 

National Health Institute Surveys from 1987,1991 and 1998, mammography use almost 

doubled; by 1998, 67% of women over 40 had a mammogram within the last 2 years with no 

difference in screening utilization between African American and White women, though elderly 



African American women had a lower rate of regular mammography utilization (Lee & Vogel, 

1995). Hispanic women had only a 60% rate of mammography (U.S. Dept. of Health & Human 

Services, 2000), with factors relating to mammography varying among Hispanic subgroups 

(Ramirez, et al, 2000). Having a regular doctor and breast cancer screening knowledge have 

been identified as significant factors in mammography screening among low income, low 

education Hispanics (Valdez, et al, 2001). Of particular concern are indications that Hispanics 

have the lowest level of appropriate cancer screening behavior among major ethnic groups 

(Womeodu & Bailey, 1996). 

Hoping to build on mammography success, Healthy People 2010 has a goal of increasing 

the proportion of physicians who counsel patients regarding cancer screening in a linguistically 

and culturally appropriate manner (U.S. Dept. of Health & Human Services, 2000). 

The following recommendations by the American Cancer Society (ACS, 2001) are 

widely, though not unanimously, advocated by health care professionals for people of average 

risk: 

Breast Cancer 

Screening mammogram every year for women aged 40 and older; clinical breast exams 

every 3 years for women between 20 and 39 and annually thereafter; and breast self-examination 

(BSE) every month for women aged 20 or older. 

While definitive results continue to be debated and investigated, regular mammography 

has been credited with reducing cancer mortality by about 16% for women 40-49 years old and 

25-30% for women 50-69 (Kerlikowske, 1997) and continues to be recommended by the CDC as 

a means of reducing breast cancer deaths (CDC, 2001). 

Colorectal Cancer beginning at age 50: 



o   annually, a Fecal Occult Blood Test (FOBT) which detects hidden blood in feces. 

The test is performed at home and returned to the doctor's office or laboratory and 

o   every five years, Flexible Sigmoidoscopy (FS) in which a lighted tube inserted 

through the rectum allows inspection of the lower part of the colon or 

o   every five years, Double Contrast Barium Enema (DCBE) through which barium 

sulfate is spread throughout the colon, providing pictures of the lining of the colon 

or 

o   every ten years, Colonoscopy in which a colonoscope is inserted through the 

rectum into the entire colon. At the same time, polyps, which may be pre- 

cancerous, can be removed. (Colonoscopy is also the recommended follow-up to 

all other screening at which positive results are indicated). 

Having flexible sigmoidoscopy (FS) within the past 10 years has been shown to be 

associated with a 70% reduction in the risk of colorectal cancer (Selby, et al, 1992). White men 

and women are more likely to adhere to FOBT guidelines than African American or Hispanic 

men or women (Breen, et al, 2001), although currently less than 50% of people over age 50 in 

the three major ethnic groups adhere to the recommended guidelines for FOBT or FS (Bolen, et 

al, 1997). The percentage of CRC screening over age 50 is: 38.7% for Whites, 31.5% for 

African Americans, and 23.7% for Hispanics (Dept. of Health and Human Services, 2000). 

Healthy People 2010 targets for CRC screening are 50% of the population having FOBT 

within the past 2 years and 50% having had a previous sigmoidoscopy (U.S. Dept. of Health and 

Human Services, 2000). 

Prostate Cancer 



Efforts aimed at decreasing deaths from prostate cancer through screening and early 

detection are controversial because of the uncertain benefits of treatment versus no treatment 

(CDC, 2000). The ACS continues to recommend a Prostate-specific Antigen blood test (PSA) 

annually, along with a digital rectal examination (DRE), for men over 50 with at least a 10-year 

estimated life expectancy. Also, due to their increased risk, it is recommended that African 

American men begin screening at age 45. The National Health Interview Survey (NHIS) shows 

Hispanic men over 40 years having the lowest rate of DRE of the three main ethnic groups 

(Centers for Disease Control and Prevention, 1995); additionally, African American and 

Hispanic men present with advanced-stage prostate cancer more than non-Hispanic Whites 

(Hoffman, et al, 2001). 

Cancer Screening Barriers 

Ethnic minorities face a number of barriers to accessing health care. These barriers fall 

into three broad categories: sociodemographic (income, education, lack of health insurance/ 

inadequacy of health insurance) (Womeodu & Bailey, 1996; Harper, 1993; Marks, et al, 1987); 

acculturation (language preferences, fear and distrust, few ethnic role models advocating 

intervention) (Gregg & Curry, 1994; Lantz, et al, 1994), culture-specific beliefs and practices 

(Womeodu & Bailey, 1996); and insufficient provision of preventive health care information 

(Michielutte, et al, 1999). Other barriers which may exist are not known due to the limited 

research in which minority participants have been included (Baquet & Commiskey, 1999). 

Sociodemographic barriers 

Minority status is often associated with lower levels of education and related lower 

occupational status and income (Hegarty, et al, 2000). Groups with low income and low 

education have a decreased prevalence of cancer screening across age groups (Breen, et al, 2001; 



Smith, et al, 1997). Resulting financial constraints can limit access to services through 

inadequate health insurance coverage or lack of money for out-of-pocket health care (Hegarty, et 

al, 2000; Zimmerman, 1997; Price, 1993). As a result, minority group members are less likely to 

seek preventive care or screening tests, and are more likely to rely on emergency rooms for 

routine health care, the utilization of which may pose an additional barrier due to the lack of 

established physician-patient relationships or emphasis on preventive medicine (Hedegaard, et al, 

1996; Martin, et al, 1996). The lack of a physician-patient relationship and obtaining less routine 

clinical care place men, in particular, at an increased risk of poor screening practices (Womeodu 

& Bailey, 1996; Chao, et al, 1987). Physician recommendations have been shown to be 

predictors of breast cancer and colon cancer screening (Mandelson, et al, 2000; Clavel-Chapelon, 

et al, 1999; Rakoski, et al, 1998; Lipkus, 1996; Skinner, et al, 1997).   Physician 

recommendation for mammography screening has also been shown to have a linear relationship 

to socioeconomic status and age, with physician recommendations decreasing as women's 

income decreases and age increases (O'Malley, et al, 2001; Brenes & Paskett, 2000), a particular 

concern in light of elderly minority women having low screening rates relative to their high risk 

(Fox, et al, 2001). Related economic barriers to health care include: the need for child care, 

inadequate transportation, and loss of pay while obtaining care related to restricted hours of 

operation of health care facilities and limited availability of sick leave (Clavel-Chapelon, et al, 

1999; Zimmerman, 1997; Breen, et al, 1996). 

Economic barriers do not fully account for disparities in health care utilization and 

disease outcomes between Whites and ethnic minority members. Race plays an important role in 

cancer detection and prognosis. Hispanic participants in a large health maintenance organization 

were found less likely to have completed a fecal occult blood test (FOBT) or sigmoidoscopy than 
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non-Hispanic whites (Perez-Stable, et al, 1994). Not only do African Americans and Hispanics 

have a low rate of participation in cancer screening for all types of cancer, they delay seeking 

treatment after detecting a symptom (Kerner,1995). Therefore, they are more likely to have 

cancer diagnosed at a later stage of disease than non-Hispanic whites (Lipkus, et al, 1996) and, 

consequently, may have a shortened survival time. 

Acculturation Barriers 

Culture-specific attitudes, particularly fatalism, have also been found to be 

associated with lower levels of health care use among both African Americans and Hispanics 

(Chavez, et al, 1997). Higher fatalism, that is, disbelief in the value of early detection and 

treatment coupled with the belief that death is inevitable when cancer or the potential for cancer 

is present (Lantz, et al, 1994), has been associated with lower mammography and CRC screening 

(Chavez, et al, 1997; Suarez, et al, 1997; Powe, 1995). Acculturative barriers include traditional 

beliefs about the causes of disease (e.g., cancer is caused by "bad blood" or "evil spirits"); 

inaccurate self-estimates of risk (Borrayo, et al, 2000; Weinrich, et al, 1998, Lipkus, et al, 1996; 

Anderson, et al, 1995); and cancer prevention being viewed as ineffective or nonexistent 

(Peragallo, et al, 1998). Among Hispanics, level of acculturation is strongly associated with 

language. Lack of proficiency in English hampers acquisition of knowledge about health risks 

and ability to communicate with health care providers (Suarez, et al, 1997). Length of time 

residing in the U.S. increases adherence to mammography screening (Blackman, et al, 1999). 

Highly acculturated Hispanics have been shown to have similar cancer related knowledge and 

risk behavior as non-Hispanic Whites (Suarez & Pulley, 1995), including the practice of BSE 

(Peragallo, et al, 2000), and less acculturated Hispanics exhibit a more fatalistic attitude about 

cancer as being unpreventable and a death sentence (Perez-Stable, 1992). Such attitudes may be 
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related to Hispanics receiving less cancer screening, including mammography, Papanicolaou 

(Pap) test, PSA and sigmoidoscopy (ACS, 2000). 

Insufficient provision of cancer prevention information 

There is evidence that minorities do not get the same level of preventive care information 

as non-minorities, and that medically underserved minorities in general have less knowledge 

about cancer than Whites. Michielutte, et al (1999) have argued that differences in knowledge 

are due to different means of obtaining information through the media, different levels of 

education and a reduced ability of minority group members to obtain knowledge about cancer 

related to less access to medical care. For example, African American men perceive their 

primary care physicians as providing little, if any, information about prostate cancer during the 

medical visit (Smith, et al, 1997).   A recent study in Central Harlem, New York, found low 

levels of knowledge among African American men regarding prostate cancer risk (Ashford, et al, 

2001). In addition, cultural and language differences between patients and providers may limit 

understanding and sensitivity of health care providers. Fears about screening, embarrassment, 

and concern about pain or discomfort (Hedegaard, et al, 1996; Frazier, et al, 1996; Pearlman, et 

al, 1996) may be related to inadequate communication regarding screening procedures and 

benefits. Additionally, information needs may vary for those who have never had cancer 

screening versus those who have but may not be aware of screening guidelines (Valdez, et al, 

2001). 

In summary, ethnic minorities experience increased risk of cancer incidence and 

mortality related to lack of knowledge regarding cancer prevention and screening. Such lack 

reflects multifactorial barriers including low socioeconomic status, institutional barriers to health 

care and issues of acculturation. Community based interventions are a recognized approach to 
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improving the health status of these special populations (U.S. Dept. of Health & Human 

Services, 2000). Rather than impose interventions on the community, it is preferable for 

community-based interventions to come from and be for the community in order to meet 

documented needs in an effective, culturally-appropriate way (Navarro, et al, 1998). With this as 

a guiding principle, the East Harlem Partnership for Cancer Awareness (EHPCA) was 

established in order to address such barriers to cancer prevention and screening in an urban, 

medically-underserved community. 

The Partnership 

EPHCA is a collaboration between the Mount Sinai School of Medicine, Metropolitan 

Hospital Center, Boriken Health Center and Settlement Health, and was formed in April 2000 to 

address a serious public health issue: the disproportionate rates of cancer among the 

predominantly Hispanic and African American residents of the East Harlem, New York 

community. Indeed, the incidence and severity of prostate and colorectal cancer among adults 

ages 45-64 living in this community are significantly higher than the average for New York City. 

Although the incidence rate for breast cancer among women ages 45-64 is actually lower in East 

Harlem than the average in New York City, women in East Harlem are diagnosed with breast 

cancer at later stages of the disease. Malignant neoplasms are the second leading cause of death 

in East Harlem, with an age-adjusted rate of 187.8 per 100,000, higher than the average for the 

rest of Manhattan (NYC Dept. of Health, 1997). 

The objective of the Partnership is to develop educational strategies to reduce barriers to 

screening for cancer in minority and other disadvantaged populations of East Harlem, as outlined 

in the Mission Statement: 

The East Harlem Partnership for Cancer Awareness (EHPCA) 
was established to increase the rates of cancer screening among 
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African American and Latino residents of East Harlem and other 
urban medically underserved communities where screening rates 
are low and disparities in the incidence of cancer are great. The 
Partnership brings together community leaders, public health 
professionals and researchers in cancer prevention for the Mount 
Sinai School of Medicine, Metropolitan Hospital Center, Boriken 
Neighborhood Health Center and Settlement Health Center. The 
primary goal is to increase participation in state of the art cancer 
screening and prevention programs. 

Preliminary Goal 

Prior to initiation of any education or intervention, the first aim of the partnership was to 

"identify barriers to cancer screening and research participation among medically 

underserved minority groups in East Harlem". In order to identify such barriers, community 

interviews were undertaken as part of a preliminary needs assessment, of which the following 

presents an evaluation. 

Methods 

The Community 

East Harlem, located in northern Manhattan, has a population of 125,076, with 49% 

Hispanic (of any race); 46% African American; 6% White; and 2% Asian (U.S. Census, 2000). 

Recent immigrants include those from Mexico, the Dominican Republic, Central America and 

West Africa, in addition to the predominant Puerto Rican and African American population. 

East Harlem is characterized by high rates of poverty and unemployment, poor education levels 

and a high number of single-parent households. In 1995, 45% of the population received 

Medicaid benefits and almost 20% of the residents spoke little or no English (). 

Recruitment of Participants 

Men or women over the age of 18, English or Spanish-speaking, able and willing to give 

consent, who lived, worked and/or sought health care in East Harlem were deemed eligible to 
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participate and recruited in the community at health fairs, tenant associations meetings and senior 

centers, and at clinics at three partnership sites, Settlement Health Center, Boriken Neighborhood 

Health Center and Metropolitan Hospital Center. Recruitment and surveys were conducted 

between June-December 2000 by trained health educators and research interviewers, ethnically 

and linguistically similar to the residents of East Harlem. 

Measures 

Sociodemographic variables assessed included age, marital and employment status, 

biological and other children living in the home, education, income, ethnicity, place of birth, 

time lived in the U.S., languages spoken, religion, and strength of faith. These were examined in 

three ways: firstly, a comparison among African Americans, English-language Hispanics and 

Spanish-language Hispanics; secondly, a sociodemographic comparison was made based on 

clinic versus community interview site to identify any differences related to those two 

populations; and thirdly, a comparison of the three clinic sites to examine population differences 

among these medical sites. Table 1 outlines the sub-scales included in the preliminary 

assessment. 

Additional assessments addressed family health history and current medical care, 

including type of insurance, if any; access to health care; having a primary care provider; use of 

emergency departments; and smoking and alcohol use. 

Medical mistrust was examined using a 12-item scale assessing suspicion of mainstream 

health care systems and health care professionals, as well as the treatment provided to 

individuals of the respondent's ethnic or racial group (Thompson, et al, under review). 

The perceived benefits of and barriers to cancer screening were assessed with a 23-item 

likert-style questionnaire with items indicating the potential benefits, such as "Cancer screening 
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is now a very routine medical test", and the potential barriers, e.g., "Getting screened for cancer 

has a high risk of leading to unnecessary surgery". This scale was based on the work of 

Rakowski, et al, (1996, 1997) focusing on the pros and cons of mammography and pap tests. 

Acculturation was measured separately for African American and Hispanic groups with a 

modified version of the acculturation measure developed by Snowden and Hines (1999) 

previously used in these populations. 

The Powe Fatalism Inventory (Powe, 1995), was used to assess fear, pessimism, 

predetermination and the inevitability of death associated with cancer. 

The Jones Temporal Orientation Scale () was used to measure an individual's focus on 

the past, present or future. 

Attitudes toward and knowledge of genetic testing were evaluated with a 3 3-item likert 

scale, including such items as "How much have you heard or read about genetic testing for breast 

cancer?" and "I would agree to genetic testing for cancer risk if my doctor recommended it". 

And, finally, cancer screening adherence and physician recommendations were assessed 

based on current ACS (2002) guidelines. 

Procedure 

After obtaining informed consent, face-to-face interviews were conducted on-site or at a 

later date via telephone and lasted approximately one hour in duration. The interviews focused 

on current knowledge of various screening guidelines, individual screening habits, and potential 

barriers, such as fatalism, temporal orientation, medical mistrust, cancer worry and family 

history of cancer. A $10 phone card or supermarket gift certificate was provided to all 

participants. 
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Table 1 

SURVEY BATTERY SUB-SCALES 

Social Demographics 
Family Health History 
Medical Care 

Insurance 
Primary Care Provider 
Use of Emergency Departments 
Access to Health Care 

Smoking/Alcohol Use 
Screening 

Knowledge, Practice, Attitudes and Beliefs related to cancers of the 
Breast, Cervix (women), Prostate (men), CRC 

MD recommendations 
Mammogram anxiety 

Perceived Cancer Risk 
Worry about Cancer 
Medical Mistrust 
Genetic Testing 

Knowledge, Attitudes, Beliefs 
Jones Temporal Orientation Scale 
Cancer Fatalism 
Acculturation for African Americans, Hispanics, Whites 
Additional Components 

for those with first degree relatives with Breast Cancer: 
Index of Events Scale (IES, brief) re Breast Cancer 
BRCA Testing Pros and Cons 
BRCA Temporal Orientation 
Group-centered Decision Making 

for those with first degree relatives with Colon Cancer: 
Index of Events Scale (IES, brief) re Colon Cancer 
Attitudes and Beliefs re Genetic Testing for Colon Cancer 
CRC Temporal Orientation 
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Results 

Response Rate 

Of 383 people approached, 248 (65%) agreed to participate in the survey. Significantly 

more women than men were approached (75% vs. 25%) and agreed to participate (70% vs. 

50%). Additionally, a higher portion of people approached in the clinics versus the community 

declined to participate (45% vs. 11%). No differences in those who agreed to participate versus 

those who refused were noted in terms of ethnicity or age. 

Face-to-face interviews were conducted with 173 participants, 70% of the sample, with 

the balance of 75 (30%) being done via telephone. Results are reported herein only for the 

African American and Hispanic participants who made up 96% of those surveyed. 

Sociodemographic Profile 

The sociodemographic characteristics of participants are shown in Table 2. The 

breakdown, based on self-identified ethnicity and the language of the interview as preferred by 

the participant, revealed significant differences in the Hispanic sub-groups that would otherwise 

not have been determined. Spanish-language Hispanics were not born in the U.S. (100% vs. 

44% of English-language Hispanics and 16% of African Americans); were less educated (21% 

postsecondary versus 36% and 38%); had 3 or more children (58% vs. 34 and 46%); less likely 

to be employed (87% vs. 64 and 70%); had income less than $10,000 (71% vs. 53 and 41%); and 

received health care significantly more at one particular clinic, Settlement Health (60% vs. 30 

and 35%). Additionally, Hispanics in general were more likely to be Catholic while African 

Americans were Protestant (92% and 82% vs. 23%) and more Hispanics were married or had a 

partner (38% and 43% vs. 24%). English-language Hispanics were also interviewed in clinics 

rather than the community (89% vs. 61 and 57%) and were significantly younger than the other 
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Table 2 

Sociodemographic Characteristics 
(n=237) 

African American        Hispanic        Hispanic 
Eng.                    Sp. 

(n=109)               (n = 61)           (n=67) 

n % n % n % Significance 

Gender 
Female 
Male 

91 
18 

84 
16 

47 
14 

77 
33 

56 
11 

84 
16 n.s. 

Education 
High school or less 
At least some college 

67 
42 

62 
38 

39 
22 

64 
36 

53 
14 

79 
21 * 

Children 
1-2 
3 or more 

54 
46 

54 
46 

37 
19 

66 
34 

25 
34 

42 
58 * 

Employed 
Yes 
No 

33 
76 

30 
70 

22 
39 

36 
64 

9 
58 

13 
87 ** 

Income 
Over $10,000 

Under $10,000 
61 
43 

59 
41 

27 
30 

47 
53 

17 
42 

29 
71 *** 

Insurance 
Government 
Private 
None 

71 
21 
10 

70 
21 
10 

39 
10 
11 

65 
17 
18 

44 
6 

15 

68 
9 

23 n.s. 

Marital Status 
Married/Partner 
Not Married 

26 
83 

24 
76 

23 
38 

38 
62 

29 
38 

43 
57 ** 

Religion 
Catholic 
Protestant 

21 
69 

23 
77 

44 
4 

92 
8 

50 
11 

82 
18 *** 

Faith 
Strong 
Not Strong 

90 
19 

83 
17 

43 
17 

72 
28 

36 
28 

56 
44 *** 
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Born in U.S. 
Yes 
No 

88 
17 

84 
16 

34 
27 

56 
44 65 100 ** 

Interview Language 
English 
Spanish 

105 
4 

96 
4 

61 100 
67 100 ** 

Interview Location 
Clinic 
Community Center 

62 
47 

57 
43 

54 
7 

89 
11 

41 
26 

61 
39 ** 

Settlement Health 
Boriken 
Metropolitan 

20 
31 

7 

35 
54 
12 

16 
24 
13 

30 
45 
25 

24 
11 

5 

60 
28 
13 ** 

Age 
(18-92) X = 

51.26 
S.D.= 
18.9 

X = 
41.10 

S.D.= 
14.1 

X= 
50.99 

S.D.- 
18.0 

F (2,234) 
=7.5,p<.001 

*2_<.05. 
**rj<-01. 
***2<.001. 
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two populations (x=41.10, S.D. 14.1 vs. x=50.99, S.D. 18.0 for Spanish-language Hispanics and 

x=51.26, S.D. 18.9 for African Americans). 

Communitv/Clinic Comparison 

Sociodemographics based on a comparison of those interviewed in the community versus 

the clinic are presented in Table 3. Important differences are evident: the community sample 

was more African American than Hispanic (59% vs. 40%); over 40 years of age (89% vs. 47%); 

had more children (57% vs. 40%); more health insurance (93% vs. 80%); were less likely to be 

married or have a partner (22% vs. 62%); were Protestant (52% vs. 36%); had more access to 

regular health care (92% vs. 80%); and, if Hispanic, were more likely to be born outside the U.S. 

(91% vs. 80%).   No significant differences were noted in terms of education, income, African 

American place of birth, or language of interview. 

Clinic Sites Comparison 

A third review of demographics between the three clinic sites, Settlement Health, Boriken 

and Metropolitan Hospital Center, revealed no differences among any sociodemographic 

variables, with the exception of more Spanish-language Hispanic participants at Settlement 

Health. 
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Table 3 

Community/Clinic Comparison 
Sociodemographic Characteristics 

(n= 237) 

Community Clinic 

n % n % Significance 

Gender 
Female 
Male 

66 
19 

78 
22 

135 
28 

83 
17 n.s. 

Education 
High school or less 
At least some college 

59 
29 

69 
31 

103 
60 

63 
37 n.s. 

Children 
1-2 
3 or more 

33 
43 

43 
57 

89 
59 

60 
40 * 

Employed 
Yes 
No 

18 
67 

21 
79 

51 
112 

31 
69 n.s. 

Income 
Over $10,000 

Under $10,000 
38 
41 

48 
52 

75 
75 

50 
50 n.s. 

Insurance 
Yes 
No 

68 
5 

93 
7 

123 
31 

80 
20 ** 

Marital Status 
Married/Partner 
Not Married 

19 
66 

22 
78 

101 
62 

62 
38 ** 

Religion 
Catholic 
Protestant 

37 
40 

48 
52 

81 
46 

64 
36 *** 

AA Born in U.S. 
Yes 
No 

35 
9 

80 
20 

53 
8 

87 
8 n.s. 

Hispanic Born in U.S. 
Yes 
No 

3 
29 

9 
91 

31 
63 

33 
67 ** 

Interview Language 
English 
Spanish 

56 
29 

66 
34 

120 
43 

74 
26 n.s. 

Health Care Access 
Yes 
No 

72 
6 

92 
8 

128 
31 

80 
20 * 
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Ethnicity 
African American 47 59 62 40 
Hispanic 33 41 95 60 

Age 
Under 40 9 11 86 53 
Over 40 69 89 75 47 

* 2 <-02 
**2<01 
***2<.05 
****2<.001 
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Discussion 

These findings present an initial report of the preliminary needs assessment of a 

community-based initiative, the East Harlem Partnership for Cancer Awareness, designed to 

increase the rates of cancer screening among minority, elderly and other underserved populations 

in an urban, inner-city neighborhood. 

The success of this endeavor in recruiting hundreds of minority research participants is a 

testament to the value of a cooperative venture involving an academic medical center and local 

organizations having credibility within the target community. An existing basis of trust was 

enhanced through culturally congruent staff involved in recruitment and interview activities, as 

well as outreach efforts conducted in housing projects where community residents live, senior 

citizen centers where people socialize, and clinics, a source of both medical care and 

information. 

Sociodemographics confirmed these East Harlem residents, both African American and 

Hispanic, as having lower socio-economic status, with a sizable portion not working, having 

income under $10,000 and government-funded health insurance. Differences between minority 

groups and within minority sub-groups emerged, with African Americans more likely to be 

unmarried and having an income over $10,000. Significant differences between Spanish- 

speaking Hispanics and both African Americans and English-speaking Hispanics point out the 

importance of acculturation in attempting to impact the health behaviors of medically 

underserved minority populations. 

In spite of the heterogeneity of the Hispanic population in the United States, Hispanics 

are frequently perceived as a homogeneous group. Within this one community of New York 

City, significant variance was found among those self-identifying as Hispanic. Such differences 
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in place of birth, income, education and employment may impact the knowledge, attitudes, 

beliefs and behaviors of both groups relative to cancer screening. With low acculturation being 

related to a fatalistic attitude toward cancer and difficulty communicating with health care 

professionals, recognition of such differences is critical in the design of interventions to address 

low rates of cancer screening among Hispanics compared to Whites and African Americans, 

particularly in terms of meeting the Healthy People 2010 goals for colorectal cancer screening. 

Interventions targeting English-speaking Hispanics may appropriately reflect the dual 

acculturation and higher SES of this population, while interventions targeting less acculturated 

Spanish-speaking Hispanics may need to be more familial or communal and geared toward a 

lower literacy, lower SES group. 

With a partnership objective of developing educational strategies to decrease 

sociodemographic, institutional and acculturative barriers to cancer screening, recognition of 

socio-cultural differences between minority groups and within minority sub-groups will facilitate 

cooperative efforts to develop promotional messages and strategies designed to increase cancer 

screening tailored to the African American and Hispanic communities. One identified 

characteristic of both ethnicities, strong faith, may provide another avenue of education through 

churches and faith-based groups. 

Another major finding of the preliminary study was the difficulty of recruiting men. In 

response, a study is presently underway to explore the recruitment of men in the Emergency 

Department for research participation, while linking them with regular avenues of health care 

designed to increase access to and utilization of health care preventive services. Another 

approach would be to train women to be agents of change within their families/social networks, 
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encouraging expansion of their own commitment to regular cancer screening to husbands, 

partners, brothers and other family members. 

Strength of the research includes its community-based cooperative basis, comprehensive 

self-report measures, the largely face-to-face interview format with interviewers culturally 

matched to the population, and sampling at various community sites as well as health clinics. 

Limitations include the disparity in the recruitment of men and utilization of an interview sample 

of convenience, thereby precluding generalizability of the findings. 

Overall, these findings support the need to develop culturally sensitive, site-specific 

interventions to increase cancer awareness and screening in East Harlem among men and various 

ethnic sub-groups. 
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Abstract 

The concept of acculturation is one factor that has been used to understand differences in health 

behaviors between and within a variety of racial and ethnic immigrant groups. Few studies, 

however, have examined the potential impact of acculturation on health behaviors among 

African-Americans. The present study had two goals: 1) to reconfirm relations between 

acculturation and cigarette smoking; 2) to investigate the impact of acculturation on another type 

of health behavior, cancer screening and specifically breast self-examination (BSE). African- 

American women (N=66) attending an inner-city cancer- screening clinic completed study 

questionnaires. Results reconfirmed psychometric properties of the AAAS; replicated the 

negative association between acculturation and smoking status; and found relations between 

African-American media preferences and women's adherence to BSE frequency guidelines. 

Findings from this study raise the possibility that specific aspects of acculturation may better 

explain specific health behaviors. 
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Further Psychometric Validation of the African American Acculturation Scale and its 

Relationship to Breast Self-Examination Frequency 

The study of race as a factor in health and illness has a long-standing history in 

biomedical research. However, endeavors to explain differences in health and disease status on 

the basis of race as a biological indicator are no longer tenable as the scientific and medical 

community recognizes race to be a classification system constructed by society, not biology 

(Freeman, 1997). By conceptualizing race as a marker for other differences between groups (e.g., 

social circumstance, socioeconomic status (SES), cultural values and beliefs), we can obtain 

more meaningful information with implications for intervention and change. For example, some 

studies have found that after controlling for socioeconomic status, differences in health behaviors 

initially accounted for by race either diminish substantially or disappear completely (Breen & 

Keesler, 1994; Calle, Flanders, Thun, & Martin, 1993; Hiatt et al., 1996). Similar to SES, but 

less studied in the literature is acculturation, which may also better explain differences between 

groups as well as differences within groups. 

Acculturation refers to the process in which an individual adopts or adheres to attitudes, 

beliefs, practices, or behaviors congruent with that of the dominant culture. Acculturation is a 

complex process involving multiple components (Berry, 1980), and the meaning of acculturation 

can vary depending on how it is measured. Efforts to operationalize acculturation have 

recognized the multi-dimensionality of the construct by incorporating factors such as traditional 

rituals and practices, food and activity preferences, ethnic composition of one's interpersonal 

relationships, values, and perceived self-identity.   In addition, immigration status variables (e.g. 

place of birth, generational status in U.S., length of residency) have been used to calculate a 
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person's level of acculturation. Earlier stages of acculturation measurement research produced 

scales applicable to more inclusive ethnic and cultural groupings such as Asian Americans 

(Suinn, Richard-Figueroa, Lew, & Vigil, 1987), Hispanic Americans (Marin, Sabogal, Marin, & 

Otero-Sabogal, 1980), and Native Americans (Hoffman, Dana, & Bolton, 1985). More recently, 

acculturation scales have been designed to appreciate cultural distinctions within ethnic groups: 

Puerto Ricans (Tropp, Erkut, Coll, Alarcon, & Garcia, 1999), Greek-Americans (Harris & 

Verven, 1996), Taiwanese aboriginals (Cheng & Hsu, 1995), and Southeast Asians (Anderson et 

al., 1993). 

Although acculturation is a concept that has attracted a great deal of attention in 

psychological research, it has received little research attention in the African-American 

community. According to Landrine and Klonoff (1994), the identification of African-Americans 

as a racial group, first, and an ethnic or cultural group, second, may explain the relative delay in 

exploring acculturation in this population. To date, only two scales have been developed to 

measure acculturation within the African-American population (Landrine & Klonoff, 1994; 

Snowden & Hines, 1999). Landrine and Klonoffs (1994) scale assesses several dimensions of 

African-American culture theoretically derived to reflect the degree of connection an individual 

has to African-American culture as opposed to the dominant culture (i.e., White American 

culture). Importantly, scores on the separate subscales of the AAAS have not been found to be 

associated with income, social class, or level of education. This lack of confounding with other 

demographic variables suggests its potential to explore cultural constructs as they relate to other 

behaviors, performance, or functioning. 
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Acculturation has been examined increasingly as one of the factors accounting for 

variation in health behaviors among different cultural groups. For example, acculturation has 

been found to be positively associated with ever having had a pap test among young Asian- 

American women (Tang, Solomon, Yeh, Worden, 1999), ever having had a mammography, first 

time and recent mammography or clinical breast exam among Hispanics (O'Malley, Kamer, 

Johnson, & Mandelblatt, 1999), illicit drug use among Mexican men and women (Vega, 

Alderete, Kolody, & Aguilar-Gaxiola, 1998) and greater alcohol consumption among Mexican 

American women (Alaniz, Treno, & Saltz, 1999). Among Korean Americans, high acculturation 

is related to higher body weight and light physical activity (Lee, Sobal, & Frongillo, 2000). In 

addition, smoking behavior has been linked to acculturation. Chen, Unger, Cruz, and Johnson 

(1999) found greater smoking behavior and earlier onset of smoking among more highly 

acculturated Asian-American youth, a relationship also documented in other Asian and Latino 

populations of varied ages (Ebin, et. al, 2001; Lee, Sobal & Frongillo, 2000; and Unger et. al, 

2000). 

Few studies have examined the relationship of acculturation and health behaviors among 

African-Americans (Landrine & Klonoff, 1994; Klonoff & Landrine, 1999; Brook, Whiteman, 

Balka, Win, & Gursen, 1997). Landrine and Klonoff (1996) used the AAAS to examine the role 

of acculturation in cigarette smoking status, and a significant relationship was found. 

Specifically, African Americans who scored as less acculturated were more likely to be smokers. 

Klonoff and Landrine (1999) replicated this finding in a community sample. Here, they 

found a significant association between the total acculturation score and smoking status, with 

less acculturated African-Americans being more likely to smoke. To our knowledge, there have 
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been no studies using the AAAS to assess relations between acculturation and any health 

behavior other than smoking. The present study examined the role of acculturation in breast self- 

examination (BSE) frequency. 

Although BSE has not been proven unequivocally to be effective in detecting breast 

cancer or reducing mortality related to the disease, it has been recommended consistently by 

national clinical societies (e.g. American Cancer Society, American Society of Clinical 

Oncology) as an important aspect of breast cancer surveillance, which has been shown to detect 

significant number of breast cancers (Porter, 1999). Among economically disadvantaged groups, 

cost can be a barrier to participating in clinical breast cancer screening (Rimer, 1992). Given that 

BSE is a cost-free screening procedure that is under a woman's personal control, examining BSE 

behavior among African American women is particularly relevant. Existing studies on BSE 

among African American women has yielded inconsistent results, with some indicating African 

American women tend to under-perform BSE (Underwood, 1999) and others indicating African 

American women tend to over perform BSE (Epstein et al., 1997). While BSE under- 

performance is well recognized to decrease the efficacy of this screening modality (Coleman, 

1991), BSE over-performance is also thought to decrease the utility in women's ability to detect 

gradual changes in the breast (Haagensen, 1952). 

As an example of a self-initiated health promoting behavior, it is important to understand 

factors that may encourage or deter BSE among African American women. The aims of the 

present study were to re-examine the relationship of acculturation and smoking status in an 

urban, inner city sample of African American women, and to examine the role of acculturation in 

another health behavior (BSE frequency). The AAAS has been recently revised to drop 26 items 
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(Klonoff & Landrine, 2000), based on feedback from other investigators who reported that 

participants found many items objectionable. The present study, initiated before the scale 

revision, was completed without negative feedback by participants (see below). 

Method 

Data were gathered as part of a larger ongoing investigation of stress associated with 

having a family history of breast cancer. Results reported here are from women recruited from an 

inner city cancer screening clinic who self-identified as African American. 

Setting. The Breast Examination Center of Harlem (BECH) provides advanced, 

comprehensive diagnostic screening services to members of the Harlem community. All services 

are provided at no out of pocket expense to the client. Ninety-seven percent of BECH's clientele 

is Black or Latina. At the time data was collected for this study, BECH's staff was 95% Black or 

Hispanic. Particularly relevant to this study, nurse practitioners at the BECH give clients 

instruction on how to properly perform BSE and frequency guidelines (i.e., once a month) are 

emphasized. Videotaped instructions on how to perform BSE also play repeatedly in the waiting 

area. 

Procedure. 

Participants were recruited from the BECH's waiting room on scheduled clinic days by an 

African American female researcher (JG). After agreeing to participate, all were given an 

appointment to meet with the researcher three to four weeks afterwards to complete study 

questionnaires. This schedule was to ensure that subjects would receive results of cancer 

screening prior to the interviews. None of the women received abnormal results. One subject 

who required a follow-up clinic visit due to unclear or suspicious results was excluded from the 
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study. All women completed standardized measures (described in detail below) that assessed 

African American acculturation and breast self-examination behavior in addition to the measures 

used in the larger study. As noted by the developers of the AAAS (Landrine & Klonoff, 1996) 

highly acculturated subjects may find the scale offensive, therefore, care was taken to explain the 

purpose of the measure to all participants. In our sample, only one woman refused to complete 

the measure, saying she did not see its relevance to her experience. Participants received $20 

plus the cost of round trip public transportation for the visit. 

Participants. 

To be eligible participants had to be 25 or older, able to read/write English, and able to 

provide meaningful informed consent. The study excluded women who had a personal history of 

neoplasm or abnormal pathologic reports or were pregnant. The data of two women were deleted: 

the woman who did not complete the AAAS, and that of one woman with extreme missing data 

on the AAAS. As a result, 66 women completed all the measures. 

Measures- 

Demographic and Medical questionnaire. A standard questionnaire (Valdimarsdottir et 

al., 1995) was used to obtain information on age, education, and other demographic variables. 

Age ranged between 26 -72 years, (M = 45.00, SD= 10.70). Eighty-five percent 

completed at least some high school. Income was trichotomized into < $10,000 (n=12); $10,000- 

$39,000 (n=40); and> $39,000 (n=14). Sixty- three percent were currently employed, and 30% 

were currently married. Forty-five percent were smokers as indicated by their responses to 

question taken from the National Health Interview Survey (Benson & Marano, 1995): "During 

your lifetime, have you smoked at least 100 cigarettes (5 packs)?" Smoking was unrelated to 
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demographics in this data set. Forty-one percent had at least one first-degree relative (FDR) with 

breast cancer. It should also be noted that preliminary statistical analyses revealed no 

associations between FDR status and any other measure in the study. 

Behavioral Measures 

Assessment of breast self-examination. Two questions, based on published results and 

modified by the research team, assessed breast self-examination frequency. First, participants 

were asked: "How often do you perform breast self-examination? (\)More than once a month; 

(2) Once a month; (12 times a year); (3) Every other month (6 times a year); (4) Four or five 

times a year; (5)-7\vo or three times a year; (6) Once a year; (7) Never. Under-performance was 

operationally defined as those women who performed BSE less than once a month. Second, over- 

performance in the period following their clinical examination was evaluated with the question: 

"In the past three weeks, how many times did you perform breast self- examination? (a) Never 

(b) Once (c) 2-3 times (d) 4-5 times (e) Six or more times." Over-performance was operationally 

defined as performing BSE more than once during the prior three weeks. As would be expected, 

results on the two measures of BSE frequency were significantly related (chi-square F=55.36, p < 

.001). 

Acculturation Measure. 

African-American Acculturation Scale (Landrine & Klonoff, 1994). This 74- item 

measure assesses eight dimensions of African-American culture, which are: 1) Traditional 

African American Religious Beliefs and Practices (6 Items); 2) Traditional African American 

Family Structure and Practices (12 Items); 3) Traditional African American Socialization (11 

Items); 4) Preparation and Consumption of Traditional Foods (10 Items); 5) Preference for 
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African American Things (11 Items); 6) Interracial Attitudes (7 Items); 7) Superstitions (5 

Items); and, 8) Traditional African American Health Beliefs and Practices (12 Items). Answers 

are reported in a Likert-style format, which range from (1) Strongly Disagree to (7) Strongly 

Agree. A subject's score on a sub-scale is computed as the sum of the answers on that sub-scale, 

and a Total Summary Score is also computed. A higher score is thought to represent more 

traditionally African American views. Published reports by the scale's developers have 

demonstrated its psychometric properties (Landrine & Klonoff, 1994; Landrine & Klonoff, 

1996). 

With regard to missing data, only one of the remaining participants omitted more than 6 

items from the entire measure, and no participant missed more than 3 items from any one sub- 

scale suggesting that missing items were randomly distributed. Following published procedures 

of the AAAS' s developers, we used mean substitution to replace missing items within sub-scales 

(Landrine & Klonoff, 1996). 

Results 

Phase 1 -In this phase of the study, we first examined the psychometric properties and 

concurrent validity of the AAAS using data from a sample of 35 women who completed the full 

questionnaire. More critically, we examined relations between AAAS scores and a health 

behavior (e.g., smoking) previously reported to be associated with those scores (Klonoff & 

Landrine, 1996). Having confirmed previous findings with the AAAS, we then examined the 

relations between scores on that measure and BSE. Consistent with previously published results 

(Landrine & Klonoff, 1994), data from this sample demonstrated a wide range of scores (e.g., a 

range of over 250 points on the total AAAS score and a range of more than 200 points on the 



Acculturation and BSE Frequency 12 

total AAAS score found in previously published results). Also consistent with published 

findings (Landrine & Klonoff, 1994), in this data set the AAAS was not significantly related to 

demographic variables. 

We next examined concurrent validity of the AAAS by following the previously 

published approach of the scale's developers. They argued that persons of an ethnic group who 

live in an ethnic-minority neighborhood are likely to be the more traditional members of their 

culture (because of constant exposure to the culture), whereas those who live in predominately 

White or integrated neighborhoods are likely to be more acculturated (Landrine & Klonoff, 

1994). Thus, we examined the scores of the answers to the question "I currently live in a Black 

neighborhood" - (question 68 on the Traditional Socialization sub-scale) and divided the subjects 

into two extreme groups: 1) The "Other residence" group consisted of the women in this sample 

who circled "This is absolutely not true of me" (n=5); and 2) the "Black neighborhood residence" 

group who circled "This is absolutely true of me" (n=20). MANOVA analyses revealed that 

women who circled "This is absolutely true of me" scored significantly higher (i.e., more 

traditionally African American) than those who answered, "This is absolutely not true of me" 

(i.e., more acculturated) across the eight AAAS sub-scales and the Total Summary Score (F= 

2.86, P < .034). Next we examined the relations between acculturation and smoking. MANOVA 

analyses revealed that smokers (n=16) scored higher than non-smokers (n=19) across the eight 

sub-scales and on the Total Summary score (F = 2.50, p < .036). Upon closer examination of the 

data (Table 1), we found significant differences between the smokers and non-smokers on the 

Family Practices (F = 5.14, P < .030) and Interracial Attitudes (F = 4.71, P < .037) sub-scales, 

and on the Total Summary Score (F = 5.79, P < .021). 
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Finally, we examined the AAAS scores in relation to BSE frequency. Table 2 shows the 

eight sub-scales and their relationship to BSE frequency.   ANOVA results revealed that the 

mean for BSE "Under-performers" (n= 17) differed from "Others" (n= 18) on the Preference for 

African American Things sub-scale, the Socialization summary score and on the Total Summary 

Score. Women who under-performed BSE (i.e., less than once a month), scored lower on these 

sub-scales (i.e., more acculturated). The difference on the Preference sub-scale remained 

significant after Bonferroni correction to reduce possible Type I error associated with assessment 

of multiple outcomes (i.e., p < .05 divided by 9 = .005). Consistent with these results, analysis of 

BSE over performance indicated that "Over-Performers" (n=21) also differed from "Others" (n= 

14) on the Preference for African American Things and Socialization sub-scales, as well as on 

the Total Summary Score. We found that women who over-performed BSE scored significantly 

higher on the Preference sub-scale of the AAAS (i.e., higher scores indicate greater preference) 

even after Bonferroni correction. 

Phase 2 - In this phase of the study, an additional 31 women completed only the 

Preference for African American Things sub-scale (12 items) in addition to the other study 

measures, to provide additional data on the relationship between this sub-scale and BSE 

frequency. The focus on that sub-scale served to reduce participant burden, while providing 

additional data on the one AAAS sub-scale that indicated a significant relation to BSE frequency 

in Phase 1. Confirming what was found in Phase 1, women who under performed BSE scored 

significantly lower on the Preference for African American Things sub-scale (F = 6.42, p < .013); 

the mean score for "Under-performers" (N=31; mean 45.48, S.D. 13.82) versus "Others" (N=35; 

mean 53.53, S.D. 11.98). For over-performance the pattern was again similar to that in Phase 1; 
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the mean Preference scores of "Over-Performers" (N=23; mean 56.23 S.D. 9.42) was 

significantly higher than for "Others" (N=43; mean 46.28, S.D. 14.01) (F = 9.29, p. < .003). 

Given the findings relating Preference scores and BSE frequency, it was of interest to 

examine the individual items on that sub-scale as a first step in considering potential 

explanations for the relations (Table 3). For BSE under-performance, only questions 18 (i.e., I 

read, or used to read, Essence magazine) and 23, (i.e, I read, or used to read, Jet magazine) 

reached significance. The mean score of women who under-performed BSE was significantly 

lower on those questions (F=10.72 and F=10.26, respectively; p < .002 for both questions). For 

BSE over-performance, only question 16 (i.e., I listen to Black radio stations) reached 

significance. The mean score of women who over- performed BSE was significantly higher on 

question 16 (F=10.58; p < .001. 

Discussion 

The objectives of this study were to re-confirm the psychometric properties and validity 

of the original African American Acculturation Scale (AAAS) (Landrine & Klonoff, 1994) in an 

independent sample of urban, inner city African American women, to re-examine the relationship 

between acculturation and smoking status, and to investigate the role of acculturation in breast 

self-examination (BSE). Descriptive statistics of scores on the AAAS in our sample were similar 

to those found in reports by the scale's developers (Landrine & Klonoff, 1994). That is, we found 

similar ranges in variability for total acculturation and dimension scores, and also found that 

women who lived in a African American community scored higher on the AAAS (i.e., less 

acculturated) compared to women who lived in a integrated community. Also consistent with 

initial reports by the scale's developers, we did not find responses on the AAAS to be associated 
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with income, social class, or level of education. These results provide further corroboration for 

the validity of the AAAS as a measure of the acculturation construct. We also replicated the 

relationship between acculturation and smoking status reported in previous studies (Landrine & 

Klonoff, 1996; Klonoff & Landrine, 1999). Consistent with those studies, we found a negative 

association between acculturation and smoking, with less acculturated African American women 

more likely to be smokers. This is in contrast to research with Latino and Asian American 

populations. Future research should investigate the mechanisms which underlie this difference. 

It may be a reflection of the fact that acculturation for Latinos and Asian Americans has been 

based on integration into North American culture following immigration. For African 

Americans, deeper integration into "mainstream" culture does not necessarily imply the loss of 

tightly anchored, historical cultural traditions. 

Interestingly, the acculturation dimension that predicted smoking status in the present 

study, as well as those conducted by the scale developers, was Family Structure and Practices. 

This dimension reflects the extent to which one's immediate and extended family adheres to 

practices, customs, and values (e.g., informal adoption) specific to African American culture 

(Landrine & Klonoff, 1994). It is unclear why smoking was linked to family practices in this 

sample. The literature has found parental smoking behavior and other family environmental 

factors to be significantly associated with children's current and future smoking behavior 

(Jackson, Henriksen, Dickinson, Levine, 1997, Jackson, Henriksen, Dickinson, Messer, 

Robertson, 1998; Bailey, Ennett, Ringwalt, 1993). Yet, research shows that African American 

parents are more likely to employ proactive anti-smoking socialization with their children than 

European American parents (Clark, Scarisbrick-Hauser, Gautam, & Wirk, 1999; Gittelsohn, 
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Roche, Alexander, & Tassler, 2001), and the literature shows that African American youth 

smoke less and start later than their European American peers (Bobo & Husten, 2000; Ellickson, 

McGuigan, & Klein, 2001; Harrell, Bangdiwala, Deng, Webb, & Bradley, 1998; Vega, Gil, & 

Zimmerman, 1993). 

The final aim of this study was to explore the role of acculturation in BSE under- 

performance and over-performance. Breast self-exam is related to earlier pathological stage of 

cancer diagnosis and symptom presentation, smaller tumor size, and less axillary lymph node 

involvement (Foster & Costanza, 1984; Hugley & Brown, 1981; Philip, Harris, Flaherty, & 

Josline, 1986). In addition, Porter et al. (1999) found that 66% of tumors detected between 

mammography screening intervals were discovered via breast self-examination. Tumors detected 

during screening intervals were larger in size, more severe in disease stage, and more prevalent in 

younger women. Thus, BSE may be particularly beneficial as a method of detection for younger 

women whose disease progression is faster and more aggressive (Porter et al., 1999). Given the 

available evidence, BSE continues to be recommended strongly as a good health behavior and 

important breast cancer screening modality by the American Cancer Society (ACS, 1999) and the 

American Society of Clinical Oncology (Smith et al., 1999), respectively. With regard to rates of 

BSE performance, fifty-one percent of the women in this study reported performing BSE at least 

once a month. This rate is consistent with the rate (49.7%) reported in a random sample of low 

income, African American women ages 40 and over living in a Florida city (Mickey, Durski, 

Worden, & Danigelis, 1995) and also fell into the range (41 % to 67%) reported by other 

populations of women 50 and older in the U.S. (NCI Breast Cancer Screening Consortium, 

1990). 
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While under-performing BSE has obvious implications for the utility of this screening 

modality, less appreciated are the potential drawbacks to over-performing BSE. It has long been 

recognized that over-performing BSE may decrease a woman's ability to detect gradual changes 

in the breast as well as induce cancer anxiety (Haagensen, 1952). Excessive BSE performance 

may also increase the likelihood of false positive findings, which, in turn, may result in increased 

anxiety (Lennan, Kash, & Stefanek, 1994; Haefner, Becker, & Janz, 1989). Women may also use 

their over-reliance on BSE as a screening modality as a reason for opting out of or not adhering 

to other screening modalities such as mammography (Epstein & Lerman, 1997). Both under- and 

over-performance of BSE may then lead to diminished utility of this screening modality. 

Results of the present study revealed significant associations between acculturation and 

BSE frequency. BSE under-performers were more acculturated, and BSE over-performers were 

less acculturated. In addition to identifying a relationship between global acculturation and BSE 

frequency, we found that Preference for African American Things was also significantly 

correlated. This subscale reflects the extent to which an individual has a preference for African 

American newspapers, periodicals, music, activities, arts, and people (Landrine & Klonoff, 

1994). Close inspection of this dimension with item analyses revealed that items related to Black 

print media were significantly associated with BSE under-performance, where under-performers 

were less likely to read these magazines. 

BSE over-performance was significantly associated with one item: I) "I listen to Black 

radio stations", where over-performers were more likely to listen to these stations. Taken 

together, these findings highlight the importance of mass media in publicizing breast cancer as a 

major health concern. Turnbull (1978) found that a significant proportion of women increased 
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their BSE performance from no performance/under performance to once a month or more as a 

result of the mass media surrounding Betty Ford's mastectomy. Additionally, women cited 

television/radio and periodicals/books as their number one and two sources of information, 

respectively (Turnbull, 1978). Among Latina women, Richardson et al. (1987) also found those 

reported reading or hearing about (via television) the importance of performing BSE were more 

likely to perform BSE more frequently. Based on these studies, it would appear that mass media 

is influential in breast cancer screening among ethnic minority women and women in general. 

That an association was suggested between exposure to African American mass media and BSE 

frequency among African American women in the present study is consistent with past research. 

We do not know whether women who did not read Black magazines simply read other 

periodicals, or whether they were not exposed to print media at all. This knowledge would be 

important in determining an appropriate means by which to effectively reach this population 

through the press.   This is particularly important given that African American women have the 

highest rate of breast cancer mortality among women in the U.S (ACS, 1999). This differential 

impact may well be reflected and underscored in African American media sources as compared 

to the general mass media. Future research should compare breast cancer coverage between 

difference media sources examining both the frequency of breast cancer articles appearing in 

issues as well as accuracy and clarity of information presented in articles. 

These findings suggest the importance of identifying specific acculturation mechanisms 

that may influence the behavior of interest. Different health behaviors are likely to be associated 

with different acculturation dimensions. For example, Tang et al., (1999) found that among 

Asian American women, modesty was related to BSE, but not other aspects of culture. And, the 
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present study found the Family Structure and Practice dimension to be significantly associated 

with smoking status, as did Landrine and Klonoff, 1996, and Klonoff and Landrine, 1998. 

Increasing the specificity with regard to the role of acculturation in health behaviors may thus 

assist us in targeting specific barriers for intervention. Results from the present study have 

several clinical implications. Because the medical community has been focused predominantly 

on promoting breast cancer screening behavior, the problem of over-utilization or over- 

performance of screening has perhaps received less attention. 

Limitations to this study should be noted. Because the sample size was relatively small 

and women were recruited specifically from a low-income, inner city breast cancer-screening 

center, our results cannot be generalized to all African American women. Moreover, it is likely 

that the prevalence of BSE under-performance and/or over-performance may be higher among 

women who do not receive BSE education and training as those in our sample did. We 

deliberately selected women who were instructed by African American health care providers in 

proper BSE technique in order to hold BSE training, knowledge of BSE guidelines, and ethnic 

background of health care providers constant. 

The study of African American acculturation is an emerging area of research. Initial 

results on the relationship between acculturation and smoking status and BSE frequency suggest 

that this concept has some utility in understanding some of the variability among African- 

American women in health behaviors. Future studies should examine acculturation in relation to 

breast cancer screening modalities other than BSE. Given that African American women have 

the highest mortality rate for breast cancer and routine mammography has been shown to be 

effective in reducing breast cancer mortality by approximately 40% (Frisell, Lidbrink, Hellstrom, 
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& Rutqvist, 1997), it would be important to investigate possible cultural variables are one of the 

factors associated with mammography utilization. In terms of assessment with the AAAS, 

Klonoff and Landrine (2000) recommend that researchers use the shortened revised version. 

Although our sample did not have negative feedback regarding the scale, a shorter version at the 

very least reduces participant burden. It will be useful to examine whether the items remaining 

in the revised version continue to predict health variables such as BSE. 

Future research should also explore the role of the mass media in publicizing breast 

cancer screening information among African American women as well as other ethnic groups. 

While breast cancer impacts differently women of various ethnic backgrounds, how this 

information is presented and explained in the media may well influence women's screening 

behaviors. As a construct, acculturation may provide useful information for enhancing our 

understanding of differences between and within groups that racial distinctions cannot, although 

other variables (e.g. socioeconomic status) must also be investigated. Clearly, the value of the 

concept of acculturation in clinical research depends on how it is operationalized and utilized in 

understanding and predicting other health behaviors. For African Americans, acculturation may 

be best defined as participation in and facility negotiating the dominant culture, rather than 

preferences for African American things. By identifying specific acculturation components that 

facilitate or deter health behaviors, we may be better able to implement interventions to improve 

health status among different ethnic and cultural communities. 
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Table 1 

AAAS scores for women with or without history of smoking 

AAAS Smokers (n= =16) Non Smokers (n=19) F P 

Preferences 56.03 45.92 3.58 .067 

Family Practices 61.02 51.56 5.14 .030 

Health Beliefs 54.43 50.68 0.60 .445 

Socialization 53.75 49.56 0.73 .397 

Foods 44.95 37.34 2.90 .098 

Religion 32.69 36.87 2.11 .155 

Interracial 34.33 26.54 4.71 .037 

Attitudes 

Superstitions 25.31 21.4 2.80 .104 

Summary Score 366.71 315.62 5.79 .021 
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Table 2 

Women who Unde r Perform BSE Scored Lower than Women A 

Under Performance Assessment 

Past year 

who Over Per form BSE 

AAAS Scale Over Performance Assessment 

Past 3 weeks 

Under 

Performers 

(n=17) 

Others 

(n=18) 

F Sig. 

Under 

Performers 

(n=17) 

Others 

(n=18) 

F Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) Sig. 

Preferences 42.13 (16.11) 58.48 (12.32) 11.46 .001 59.88 (8.05) 44.31 (17.6U) 9.55 .004 

Family Practices 54.55 (14.45) 57.05(12.11) 0.31 .581 58.71(12.18) 53.92(13.72) 1.12 .298 

Health Beliefs 49.66(14.14) 54.97(14.18) 1.23 .275 55.03(14.38) 50.63(14.17) 0.8 .376 

Socialization 45.79(15.27) 56.84(11.35) 5.94 .020 58.54(9.12) 46.54(15.22) 7.36 .010 

Foods 38.01(12.47) 43.47(14.28) 1.45 .237 45.28(13.66) 37.84(12.90) 2.66 .112 

Religion 32.12(10.41) 36.94(5.85) 2.88 .098 38.00(4.15) 32.34(10.07) 3.94 .055 

Interracial 
Attitudes 

28.53(10.25) 31.58(11.79) 0.65 .426 31.45(12.24) 29.20(10.54) 0.34 .566 

Superstitions 21.56(7.58) 24.72(6.37) 1.78 .191 25.71(6.50) 21.50(7.06) 3.16 .084 

Summary Score 312.39(70.38) 364.09(53.79) 6.00 .010 372.96(41.84) 
.- i\r j'.'j   J L-. A n 

316.32(71.45) 7.12 .011 

Note: Re-analyses excluding women whose responses revealed long-term under performance and short-term over 
performance (n=4) yielded an identical pattern of results. 
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e3 

idual Items from the Preference for African American Thir gs Sub-scale 

S Scale: Answers range from 1-7 Under Performance Assessment Over Performance Assessment 

ngly disagree-agree) Past year Past 3 weeks 

Under Under 

Performers Others Performers Others 

(n=17) (n=18) 

F Sig. 

(n=17) (n=18) 

Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) F 

I know how to play bid whist 2.53(1.99) 3.14(2.45) 1.21 .274 3.00(2.41) 2.77(2.18) .14 

Most of my friends are Black 5.22(1.82) 5.62(1.73) 0.85 .361 6.13(1.21) 5.06(1.91) 5.76    . 

I feel more comfortable around 4.25(2.12) 4.40(2.11) 0.07 .787 4.47(2.12) 4.25(2.11) 0.16    . 

Blacks than around Whites 

I listen to Black radio stations 4.45(2.17) 5.22(1.71) 2.63 .110 5.86 (1.51) 4.32 (1.98) 10.58   . 

I try to watch all the Black shows 3.11(2.28) 4.00 (2.30) 2.42 .124 4.60 (2.23) 3.03 (2.20) 7.55    . 

on T.V. 

I read (or used to read) Essence 4.38 (2.33) 5.97 (1.56) 10.72 0.001* 6.13(1.32) 4.74 (2.28) 7.12     . 

agazine 

Most of the music I listen to is 4.09(2.19) 5.14(1.68) 4.78 .032 5.26(1.54) 4.32(2.14) 3.41     . 

y Black artists 

I like Black music more than 4.96(2.18) 5.08(1.90) 0.06 .810 5.34(1.69) 4.85(2.17) 0.88    . 

hite music 

The person I admire the most is 5.22(1.97) 5.89(1.68) 2.17 .145 6.40(1.06) 5.13(2.02) 7.79    . 

Black 

When I pass a Black person (a 3.28 (2.20) 3.70(5.33) 0.64 .426 3.53 (2.04) 3.49(2.19) 0.00    . 

tranger) on the street, I always 

ay hello or nod at them 

I read (or used to read) Jet 3.93 (2.01) 5.33(1.52) 10.26 0.002* 5.46(1.52) 4.25(1.95) 6.68    . 

agazine. 
—-r-irr—r 
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What Is Satisfying About Satisfying Events? 
Testing 10 Candidate Psychological Needs 
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Tim Kasser 
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Three studies compared 10 candidate psychological needs in an attempt to determine which are truly 
most fundamental for humans. Participants described "most satisfying events" within their lives and then 
rated the salience of each of the 10 candidate needs within these events.~Süppörting self-determination 
theory postulates (Ryan & Deci, 2000)—autonomy, competence, and relatedness, were consistently 
among the top 4 needs, in terms of both their salience and their association with event-related affect. 
Self-esteem was also important, whereas self-actualization or meaning, physical thriving, popularity or 
influence, and money-luxury were less important. This basic pattern emerged within three different time 
frames and within both U.S. and South Korean samples and also within a final study that asked. "What's 
unsatisfying about unsatisfying events?" Implications for hierarchical theories of needs are discussed. 

Psychologists have long speculated about the fundamental psy- 
chological needs of humans, beginning with McDougall (1908) 
and Freud (1920) and continuing on through Murray (1938) and 
Maslow (1954) to the present day (Baumeister & Leary, 1995; 
Reis, Sheldon, Gable, Roscoe, & Ryan, 2000). Need concepts are 
attractive because they can potentially provide genotypic explana- 
tions for the wide variety of phenotypic behaviors that individuals 
express (Baumeister & Leary, 1995). By assuming that humans 
strive for certain fundamental qualities of experience, one is en- 
abled to see unity (or equifinality) within broad diversities of 
behavior. Need concepts are also attractive because they readily 
suggest psychosocial interventions. That is, once identified, psy- 
chological needs can be targeted to enhance personal thriving, in 
the same way that the organic needs of plants, once identified, can 
be targeted to maximize thriving in the plant (Ryan & Deci, 2000). 
Finally, need constructs may offer a way to unify the field of 
motivational psychology, in the same way that the Big Five model 
has served to unify trait psychology. To settle on a basic set of 
human needs would serve to anchor a wide variety of motivational 
and functional analyses. 

Unfortunately, the utility of the psychological need construct 
has been limited thus far. In part, this is due to the large number of 
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potential needs that have been posited and the corresponding lack 
of consensus regarding which are most central or primary. In this 
sense the psychological need construct stands in the same stead as 
the early instinct concept, which collapsed because of a similar 
multiplicity (Weiner, 1992). In addition, there has been little 
consensus on the exact definition of needs. Are they ineluctable 
motive forces, pushing out from the person, or are they required 
experiential inputs, coming into the person (McClelland, 1985)? 
Furthermore, there is little consensus on what criteria to use to 
identify needs. Do needs refer to almost any type of desire or 
craving, or perhaps only to certain special, health-inducing mo- 
tives (Ryan, 1995)? Finally, it is unclear where psychological 
needs come from. Are they acquired individual differences, per- 
haps learned early in life and perhaps varying across cultures, or 
are they inherent and universal in their scope, perhaps enplaced 
into human nature by evolution (Tooby & Cosmides, 1992)? 

The purpose of this article is to comparatively examine 10 
different feelings, each of which has been proposed as a need by 
prominent psychological theories, in order to determine which 
candidate needs can best be supported by data. In so doing, we will 
assume and try to demonstrate that psychological needs are par- 
ticular qualities of experience that all people require to thrive 
(Deci & Ryan, in press; Sheldon, Ryan, & Reis, 1996). Thus, our 
definition views needs primarily as necessary inputs rather than as 
driving motives, leaving open the possibility that particular mo- 
tives may not satisfy organismic needs, even if they are attained 
(Sheldon & Kasser, 1998). As a primary criterion for evaluating 
the importance of candidate needs, we will measure the extent to 
which each need accompanies the "most satisfying events" that 
people describe as having occurred within varying periods of time. 

As can be seen, our chosen methodology relies in part on an 
analysis of natural language: What do people mean when they say 
some experience was satisfying? By starting with self-identified 
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satisfying events and then examining what psychological charac- 
teristics are most salient within them, we hope to gain an important 
new window on the fundamental needs question, in the same way 
that lexical or natural-language analyses have provided a new 
window on the fundamental-traits question (Saucier & Goldberg, 
1995). It is also worth noting that our methodology is of a mixed 
idiographic-nomothetic type (Emmons, 1989). That is, we started 
with participants' unique experiential memories, giving the result- 
ing data considerable personological meaning and validity. Despite 
this, we were also able to make numerical comparisons between 
participants and between needs, by focusing on the nomothetic 
ratings that participants made regarding the personal events they 
described. Such mixed methodologies have become increasingly 
useful and popular within contemporary personality psychology 
(Little, 1999). 

Identifying Candidate Needs 

To derive a set of candidate needs for the study, we drew from 
a variety of psychological theories. As a foundation we used Deci 
and Ryan's self-determination theory of motivation (1985, in 
press), which specifies that people want to feel effective in their 
activities (competence), to feel that their activities are self-chosen 
and self-endorsed (autonomy), and to feel a sense of closeness with 
some others (relatedness). Of course, competence is a well-known 
need, reflected in White's concept of mastery (1959), Bandura's 
concept of self-efficacy (1997), and Atkinson's concept of 
achievement motivation (1964). Similarly, the proposal that hu- 
mans need to feel a sense of relationship with important others is 
also relatively uncontroversial (Baumeister & Leary, 1995; Reis & 
Patrick, 1996). Although autonomy is somewhat more controver- 
sial and easily misunderstood (Ryan & Deci, 2000; Sheldon et al., 
1996), it is featured in many other theories besides Deci and 
Ryan's, including Murray's (1938), Erickson's (1963), and 
Roger's (1963) seminal theories of personality. 

We also drew from Maslow's theory of personality (1954) and 
its set of five fundamental needs: physical health, security, self- 
esteem, love-belongingness, and self-actualization. In brief, 
Maslow proposed that people need-to feel that the biological 
requirements of their physical organism are satisfied, a sense of 
order and predictability within their lives, a sense of personal 
worthiness and importance, a sense of love and affection with 
important others, and that they are moving toward an ideal world 
or version of themselves. 

Notably, Maslow's conception of a love or belongingness need 
is essentially equivalent to Deci and Ryan's relatedness need in 
that both address feelings of interpersonal connection. Thus the 
two models are redundant on this score. However, we believe that 
there are important differences between Deci and Ryan's auton- 
omy and competence needs and Maslow's self-actualization and 
self-esteem needs (Deci & Ryan, in press). Autonomy refers to a 
quality of self-involvement in momentary behavior, whereas self- 
actualization refers to a sense of long-term growth; competence 
refers to attaining or exceeding a standard in one's performance, 
whereas self-esteem refers to a more global evaluation of the self. 
Thus, we assessed these four needs separately. In sum, the two 
models together suggest seven different psychological needs that 
might be tested: autonomy, competence, relatedness, physical, 
security, self-esteem, and self-actualization. 

In addition, we consulted Epstein's cognitive-experiential self- 
theory (1990), which specifies four needs or functions that all 
individuals must satisfy: self-esteem, relatedness, pleasure (vs. 
pain), and self-concept consistency. Of course, self-esteem and 
relatedness were already discussed above. Also, we view Epstein's 
self-consistency need as roughly equivalent to Maslow's need for 
security in that the primary function of self-consistency, according 
to Epstein, is to bring a sense of stability to the individual. Thus, 
Epstein's model supplies one new candidate need to our list, the 
need for pleasurable stimulation, bringing the total number of 
candidates to eight. 

Finally, we drew from a prominent lay theory of human needs, 
namely the "American dream" assumption that happiness results 
when individuals acquire popularity-influence and money- 
luxuries (Derber, 1979). Indeed, the ability to "win friends and 
influence people" (Carnegie, 1936) has long been extolled as a 
route to a prosperous and thus happy life. Despite such common 
beliefs, recent work indicates that these two experiential commod- 
ities may not be so important after all, and they may in fact may 
be negatively related to well-being (Carver & Baird, 1998; Kasser 
& Ryan, 1993, 1996; King & Napa, 1998). Nevertheless, we 
included them in order to test these recent findings in a new way 
and to allow prominent cultural, as well as psychological, theories 
of needs to have their say. 

Notably, the above set of 10 needs (autonomy, competence, 
relatedness, physical thriving, security, self-esteem, self-actualization, 
pleasure-stimulation, money-luxury, and popularity-influence) also 
represent many other prominent assumptions and theories within the 
literature. For example, mainstream social psychology often assumes 
two basic psychological needs or motives: self-enhancement and 
self-consistency (Swann, 1990). These are approximately represented 
in our set by self-esteem and security. The need for pleasurable 
stimulation, derived from Epstein's (1990) model, encapsulates the 
single most basic motive according to hedonistic philosophies. 
Baumeister and Leary (1995) have argued for a different singularly 
important need, belongingness, which is represented in our set as 
relatedness. Terror management theory also posits a single superor- 
dinate need, for self-esteem (Greenberg, Pyszczynski, & Solomon, 
1995), as does classic humanistic psychology, for self-actualization 
(Rogers, 1963); both of these-are included in our set of 10. Evolu- 
tionary or adaptationist perspectives on personality often postulate 
inborn motives to attain material and social dominance (Buss, 1997; 
Hogan, 1996), which are represented herein as money-luxury and 
popularity-influence. Finally, in our choice of items for Maslow's 
growth or self-actualization need, we attempted to give some repre- 
sentation to the fundamental need for meaning that has been proposed 
by so many theorists (Baumeister, 1991; Frank], 1997). In sum, 
although we do not claim to have captured all potential psychological 
needs with these 10 candidates, we believe the chosen set has con- 
siderable range and represents a variety of important theories. 

Evaluating the Relative Importance of Candidate Needs 

We used two basic criteria in trying to determine the most 
fundamental needs. First, which candidate qualities of experience 
are rated as most present or salient within peoples' "most satisfy- 
ing experiences?" Presumably, those qualities of experience that 
are in truth most satisfying (and perhaps actually needed by 
humans) will be most strongly represented within participants' 
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ratings of the naturally occurring peak experiences they identify. 
As discussed above, this assumption relies on a natural-language 
criterion: Needs will be defined as the qualities of experience most, 
closely associated with participant-designated satisfying events. In 
contrast, candidate needs that are not salient within satisfying 
events might with some justification be eliminated from further 
consideration. 

As a second criterion for identifying needs, we asked. "Which 
qualities of experience best predict variations in positive and 
negative affect associated with the event described?" Here, we rely 
on the assumption of Deci and Ryan (in press), Baumeister and 
Leary (1995), and others—that satisfied needs should promote 
well-being and psychological thriving in the same way that proper 
fertilization promotes the growth of plants. A second and related 
reason to use affect and mood variables as criteria is that they offer 
a relatively value- and context-free window on psychophysical 
thriving (Ryff & Singer, 1998). Presumably, all humans have the 
same basic emotional systems, and arguably any person feeling 
much positive mood and little negative mood is thriving. 

Reis et al. (2000), Sheldon and Bettencourt (2000), Sheldon and 
Elliot (1999), and Sheldon et al. (1996) all used such affect-based 
indicators of thriving in their more limited studies of psychological 
needs. However, the current study moves considerably beyond 
these past studies, not only by sampling satisfying experiences 
directly but also by examining a large set of needs derived from a 
wide assortment of theories, not just the three needs derived from 
Deci and Ryan's theory. 

Notably, this second (affect-based) criterion supplies a more 
indirect test of the importance of candidate needs, one that does not 
rely on participants' explicit beliefs about the meaning of satisfy- 
ing. In theory, the two criteria could yield different results (i.e., the 
experiential qualities that participants rate as strongest or most 
salient within satisfying events may not be the same qualities that 
are most associated with the presence of positive affect and the 
absence of negative affect during those events). To find conver- 
gences such that the same candidate needs emerge as most impor- 
tant by both criteria would nicely support those candidacies and 
would also support our general approach to identifying needs. 

Overview of Studies and Hypotheses 

Study 1 had three goals. First, we tested our item set for 
measuring the 10 candidate needs. Second, we compared the 
relative salience of the 10 qualities of experience within the "most 
satisfying event of the past month" described by participants and 
compared the 10 needs as predictors of event-related positive and 
negative affect. Third, we examined a trait measure of the strength 
of each of the 10 needs, to see whether individual differences in 
need strengths moderate the effect of the corresponding need 
variables on positive and negative affect. This latter hypothesis is 
suggested by "matching" theories of satisfaction, in which expe- 
riences are most rewarding when they match the preferences of the 
experiencer (Harackiewicz & Sansone, 1991: Oishi. Diener, Suh, 
& Lucas, 1999). Finding no support for a matching hypothesis 
would tend to support a universalist perspective, which assumes 
that "true" needs are those that influence every person's well- 
being, regardless of the person's stated preferences (Deci & Ryan, 
in press). 

In Study 2 we asked a U.S. sample and a South Korean sample 
to describe "the most satisfying event of the last week." The 
inclusion of the U.S. sample enabled us to examine the replicabil- 
ity of the Study 1 results, and the instructions to think of the "last 
week" enabled examination of the replicability of results to a 
shorter time frame. More important, this design allowed us to 
examine the generalizability of effects to a collectivist culture. 
Because recent cross-cultural work suggests that psychological 
motives might differ substantially in collectivistic cultures 
(Markus, Kitayama, & Heiman, 1996), it was important to include 
such a sample to explore the potential "universality" of identified 
needs. Finally, in Study 3 we examined the replicability of Study 1 
and Study 2 results to a longer time frame (the whole semester) 
and also examined the replicability of results when participants 
reported on their most unsatisfying events, as well as their most 
satisfying events. 

On the basis of our own past findings (Reis et al., 2000, Sheldon 
& Elliot, 1999, Sheldon et al., 1996) and self-determination theory 
(Deci & Ryan, 1985), we expected that autonomy, competence, 
and relatedness would all emerge as important needs (Deci & 
Ryan, in press). That is, they should have among the highest mean 
scores in peoples' ratings of satisfying events, and they should all 
be significantly and uniquely associated with event-related affect. 
On the basis of Deci and Ryan's further claim that these three 
needs are universal and important within every sphere of life, we 
expected to find these patterns within every time frame examined, 
and also within every culture examined. Notably, our view predicts 
only that this set of needs should emerge at or near the top, and it 
does not make predictions about the ordering of needs within that 
set; thus, the relative importance of autonomy, competence, and 
relatedness may well vary among contexts, time frames, and 
cultures. Finally, on the basis of Kasser and Ryan's prior (1993, 
1996) findings, we also expected that popularity-influence and 
money-luxury would be least important. No other a priori predic- 
tions were ventured. 

Study 1 

 Method 

Participants and Procedure 

Participants were 322 students in introductory psychology at the Uni- 
versity of Missouri who participated in the research to satisfy an experi- 
mental participation requirement (7 participants were later excluded from 
the analysis because they did not follow instructions). Participants attended 
group sessions run by a trained research assistant in which they completed 
a single questionnaire packet containing all study materials. 

Measures 

Most satisfying event.    At the beginning of the questionnaire, partici- 
pants read the following: 

Now. we ask you to consider the past month of your life. Think back 
to the important occurrences of this period of time. What we want you 
to do is b;i;ig to mind the single most personally satisfying event that 
you experienced during the last month (emphasis in the original). We 
are being vague about the definition of "satisfying event" on purpose, 
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Table 1 
Study 1: Need-Satisfaction Items With Factor Loadings Greater Than .45 

Factor 

Item (responses to "During this event I felt...") 

1. Autonomy 
That my choices were based on my true interests and values. 
Free to do things my own way. 
That my choices expressed my "true self." 

2. Competence 
That I was successfully completing difficult tasks and projects. 
That I was taking on and mastering hard challenges. 
Very capable in what I did. 

3. Rclatedness 
A sense of contact with people who care for me, and whom I care for. 
Close and connected with other people who are important to me. 
A strong sense of intimacy with the people I spent time with. 

4. Self-actualization-meaning 
That I was "becoming who I really am." 
A sense of deeper purpose in life. 
A deeper understanding of myself and my place in the universe. 

5. Physical thriving 
That I got enough exercise and was in excellent physical condition. 
That my body was getting just what it needed. 
A strong sense of physical well-being. 

6. Pleasure-stimulation 
That 1 was experiencing new sensations and activities. 
Intense physical pleasure and enjoyment. 
That 1 had found new sources and types of stimulation for myself. 

7. Money-luxury 
Able to buy most of the things I want. 
That I had nice things and possessions. 
That I got plenty of money. 

8. Security 
That my life was structured and predictable. 
Glad that I have a comfortable set of routines and habits. 
Safe from threats and uncertainties. 

9. Self-esteem 
That I had many positive qualities. 
Quite satisfied with who I am. 
A strong sense of self-respect. 

10. Popularity-influence 
That I was a person whose advice others seek out and follow. 
That I strongly influenced others' beliefs and behavior. 
That I had strong impact on what other people did. 

.66 

.64 

.72 

.86 

.82 

.49 

.80 

.85 

.77 

.78 

.76 

.81 

.69 

.73 

.66 

.57 

.78 

.61 

.77 

.69 

.81 

.69 

.70 

.48 

.78 

.77 

.58 

.79 

.82 

because we want you to use your own definition. Think of "satisfying" 
in whatever way makes sense to you. Take a couple minutes to be sure 
to come up with a very impactful experience. 

The event descriptions that were provided by participants in response to 
these instructions were quite diverse, ranging from achievement to familial, 
to sexual, to spiritual, and to many other domains.' 

Participants were next asked to make ratings about the event, concerning 
"a variety of complex thoughts and feelings." Hoping to encourage par- 
ticipants to differentiate carefully between different types of positive 
feelings, we asked them to "be as discriminating as you can in making 
these ratings." Participants then responded to 30 descriptive statements, 3 
for each of the 10 postulated needs, using a 1 (nut at all) to 5 {very much) 
scale. All descriptions began with the same stem: "During this event I 
felt..." Salience scores were computed for each of the 10 candidate needs 
by averaging the 3 relevant items. The specific item-set, which was derived 
from theoretical analysis and pilot work, is presented in Table 1. 

Participants also rated the extent to which they felt each of 20 different 
moods during the event, using the same scale. Specifically, they completed 
the Positive Affect/Negative Affect scale (PANAS) regarding the event 
(Watson, Tellegen, & Clark, 1988). The PANAS contains mood adjectives 

such as scared, hostile, inspired, and proud. Positive and negative affect 
scores were computed by averaging the appropriate ratings and were 
treated as outcome variables. In addition, an affect-balance score was 
computed by subtracting the negative affect score from the positive affect 
score (Bradbum, 1969). This score served as a third, summary outcome 

variable. 
Assessing individual differences in need preferences. In an attempt to 

assess individual differences in the strengths of the 10 needs, we used 
the pairwise comparison technique of Oishi, Schimmack, Diener, and 
Suh (1998). In their research, definitions of each of 10 values were 
presented to participants, who then indicated their preferences within 
every possible pairing of values. The advantage of this comparison 
method is that the influence of response sets is minimized, because the 
method focuses on the relative strength of responses compared with 

1 Although we attempted to develop content-coding schemes for cate- 
gorizing the events into specific types, the task proved too difficult given 
that many events touched on multiple possible content categories or were 
ambiguous with respect to potential coding categories. 
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other responses made by the subject, excluding mean levels of respond- 
ing. In the current work, we supplied participants with definitions of 
each of our 10 candidate needs (these definitions can be found 
in the Appendix a) and then asked them to rate their relative preference 
within each possible pairing, using a scale of -2 (first is much more 
important) to 0 (each is equally important) to +2 (second is much 
more important). Participants made 45 ratings altogether, and 
we computed 10 different need-strength variables by summing the 
level of preference expressed for each candidate need as compared with 
the other 9 candidates (see Oishi et al., 1998, for further scoring 
details). The measure was given prior to the "most satisfying event" 
measures. 

Results 

Factor Analysis 

We first conducted a principal-components analysis of the 30 

event-related need-satisfaction variables, using a varimax rotation. 

Table 1 presents the resulting solution, including all factor load- 

ings of .45 or greater.2 Only 9 factors with eigenvalues of 1.0 or 
greater emerged, rather than the expected 10. Inspection of the 

loadings revealed that the three pleasure-stimulation items and the 
three physical thriving items all loaded on the same factor (see 

Table 1). Despite their intercorrelation, we computed a separate 
score for these two candidate needs on the basis of our a priori 
theoretical model.3 

Substantive Analyses 

Mean differences in the salience of candidate needs. Table 2 
presents the means for each of the 10 needs, in rank order. 
Differences between these means were tested using paired- 
sample t tests. Given the number of tests performed, a signifi- 
cance level of .01 was adopted for these analyses. As can be 
seen, self-esteem, relatedness, and autonomy emerged in a 
three-way tie at the top of the list, suggesting that these are the 

most salient experiential elements of "satisfying experiences." 
Competence was close behind, in second position, and thus our 

hypothesis based on self-determination theory—that autonomy, 
competence, and relatedness would be among the most impor- 
tant experiential characteristics—received good support. 

Pleasure-stimulation was in the third position, consistent with 
Epstein's (1990) assumptions and with hedonic philosophy 

Table 2 

Study 1: Mean Salience of Each Candidate Need Within 

Participants' Most Satisfying Experiences of the Last Month 

Candidate need M SD 

Self-esteem 
Relatedness 
Autonomy 
Competence 
Pleasure-stimulation 
Physical thriving 
Self-actualization-meaning 
Security 
Popularity-influence 
Money-luxury 

4.08, 
3.99, 
3.98., 
3.74b 

3.53c 

3.25d 

3.23d 

3.03c 

2.89c 
2.37r 

0.90 
1.13 
0.87 
0.98 
1.08 
1.13 
1.13 
0.90 
1.02 
1.08 

Table 3 
Study 1: Correlations of Candidate Needs 
With Event-Related Affect 

Positive Negative Affect 
Candidate need affect affect balance 

Self-esteem .43** _ 27** .43** 
Autonomy .31** -.24** .34** 
Competence .39** -.05 .26** 
Relatedness .21** -.16** .23** 
Pleasure-stimulation 39+* -.02 .20** 
Physical thriving .34** -.02 .20** 
Self-actualization-meaning .24** .00 .13* 
Security .21** -.01 .12* 
Popularity-influence .14** .13* -.01 
Money-luxury .05 .21** -.12* 

*p < .05.    **p < .01. 

more generally. Physical thriving and self-actualization- 
meaning emerged in the fourth position, accounting for the third 

and fourth of Maslow's five posited needs. The significant 
mean difference between physical thriving and pleasure- 
stimulation is noteworthy because, as presented above, the 
items from these two needs all loaded on the same factor; here, 

however, the two needs are distinguishable. Security was in the 
next position, accounting for the final needs in both Maslow's 

(fivefold) and Epstein's (fourfold) postulated sets. Popularity- 
influence and money-luxury brought up the rear, supporting our 
hypothesis, based on self-determination theory, that these two 
aspects of the "American dream" may not be so desirable after 
all (Kasser & Ryan, 1993, 1996). 

Associations of need satisfaction with event-related affect. Ta- 
ble 3 presents the correlations of each of the 10 satisfaction scores 
with event-related positive affect and negative affect, and also with 
the composite affect-balance score. As can be seen, the very same 
needs that emerged as most important by the first criterion also 
emerged as paramount by this second criterion. Specifically, the 
four most strongly endorsed needs—self-esteem, autonomy, com- 

petence, and relatedness—were also found to be most strongly 
-associated with high-positive and low-negative emotion. Further- 
more, pleasure-stimulation, physical health, self-actualization-— 
meaning, and security-control—the middle four needs in Ta- 

ble 1—were less strongly associated with high-positive and 
low-negative affect. Finally, popularity-influence and money- 
luxury—the two most weakly endorsed experiences in Table 
1—were also unrelated or even negatively related to affect bal- 

ance, consistent with our hypotheses and the "dark side of the 
American dream" effects described by Kasser and Ryan (1993, 
1996). 

Note. Means not sharing subscripts are significantly different from each 
other at p £ .01. Means could range from 1.00 to 5.00. 

2 We have not presented cross-loadings in this table, in order to simplify 
the presentation. For the record, one item cross-loaded more than .40 on an 
unintended scale (i.e., "I felt very capable in what I did," a competence 
item, cross-loaded .44 on self-esteem). Ten items cross-loaded more than 
.30 on unintended scales, and the remaining cross-loadings were all less 
than .30. 

3 Notably, our approach does not require that all candidate needs sug- 
gested by existing theories emerge as empirically distinct; obviously, 
different theories may sometimes converge on the same basic need from 
different conceptual angles. 
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Regression comparisons. To test our specific hypotheses con- 
cerning the importance of autonomy, competence, and relatedness, 
we conducted a series of simultaneous regressions. In these anal- 
yses, each of the event-related affect variables was regressed in 
turn on these three candidate needs. All three of the needs postu- 
lated by self-determination theory significantly predicted positive 
affect (autonomy, ß = .16; competence, ß - .37; relatedness, ß = 
.17; all ps < .01). Only autonomy predicted negative affect (ß = 
— .21, p < .01). Thus, as in past work, need satisfaction appears to 
be more important for producing positive affect than for reducing 
negative affect (Sheldon & Bettencourt, 2000; Sheldon et al., 
1996). Most important, as hypothesized, all three needs postulated 
by self-determination theory predicted the aggregate affect- 
balance variable (autonomy, ß = .23, p < .01; competence, ß = 
2Up < -01; relatedness, ß = .14, p < .05). 

Next, we conducted an analysis in which all 10 candidate needs 
were entered simultaneously as predictors of the affect-balance 
variable. This most stringent test removes all common variance 
shared by the 10 candidates in order to see which, if any, contrib- 
ute unique variance in the prediction of positive affective tone. In 
this analysis, Autonomy, Competence, and Relatedness all 
emerged as significant (ßs = .17, .12, and .12, respectively, ps < 
.05). In addition, Self-Esteem contributed unique predictive vari- 
ance (ß = .28, p < .01). It is interesting that money-luxury 
emerged as a negative predictor in this analysis (ß = -.17, p < 
.01), again supporting the "dark side" hypothesis. No other need 
candidates were significant in this analysis. 

Individual differences in need preference as a moderator vari- 
able. Finally, we looked at the moderating influence of each of 
the individual-difference measures of need strength on the event- 
related need salience to event-related affect relations. As discussed 
above, a "matching" hypothesis would predict that those individ- 
uals who report that they strongly prefer a particular experience 
should benefit the most, in terms of resultant affective tone, from 
experiences of that type. To test this, we computed 10 product 
terms by multiplying each of the centered need-preference vari- 
ables by the corresponding event-related satisfaction score (Aiken 
& West, 1991). We then conducted a regression analysis using the 
affect-balance score as the dependent measure. As above, all 10 
satisfaction scores were entered at the first step, then the 10 
need-preference scores were entered at the second step, and finally 
the 10 product terms were entered at the third step. 

None of the need-preference variables was significant at the 
second step. At the third step, only one significant interaction 
effect emerged, for self-actualization-meaning (p < .02). The 
coefficient was positive, indicating that feelings of growth and 
meaningfulness are more strongly associated with positive event- 
related affect when the person especially values such feelings. 
However, the set of 10 product terms as a whole did not add 
significant predictive variance to the equation (A/?2 = .03, p = 
.21). Thus, these results do not provide much support for the 
matching hypothesis. 

Discussion 

The results from Study 1 provide encouraging support for our 
method of approaching questions concerning fundamental psycho- 
logical needs. With the exception of the pleasure-stimulation and 
physical thriving needs, participants were able to discriminate 

clearly among the items representing the 10 candidate needs. More 
important, strong convergence was observed between our two 
distinct criteria for identifying needs. That is, the same candidate 
needs that were rated as strongly present in satisfying experiences 
were also strongly positively correlated with pleasure in that 
experience. This convergence suggests that participants really do 
know "what's satisfying about satisfying events." 

Study 1 also provided encouraging support for our hypotheses 
based on self-determination theory, concerning which needs are 
most fundamental. First, the trio of autonomy, competence, and 
relatedness emerged within the top four in terms of salience. In 
other words, it appears that when people are asked to bring to mind 
deeply satisfying experiences, they think of experiences in which 
they felt strongly autonomous, competent, or related to others. 
Second, each of the three needs postulated by self-determination 
theory predicted independent variance in event-related affect, and 
all three continued to do so even when the other seven needs were 
in the equation. Our final hypothesis based on self-determination 
theory also received support in Study 1, that popularity-influence 
and money-luxury are least important and may even be negative 
for well-being (Kasser & Ryan, 1993, 1996). Of interest is that 
self-esteem also emerged as an important need by our criteria, 
consistent with some contemporary theories of needs (i.e., Green- 
berg et al., 1995). This finding was not predicted by self- 
determination theory. 

Study 1 had two important limitations. First, it addressed only 
satisfaction within a single time frame (i.e., "events within the last 
month"). In fact, time frame can have an important influence on 
mood and affective reports (Suh, Diener, & Fujita, 1996), as 
different types of memory processes may be involved in immedi- 
ate versus more long-term recall (Thomas & Diener, 1990). Thus, 
to better establish the strength and differential influence of iden- 
tified needs, it was necessary to replicate the effects using a 
different time frame. A second weakness of Study 1 is that par- 
ticipants came from a single (highly individualistic) culture, the 
United States. To begin to establish cross-cultural replicability for 
the identified needs, it was necessary to reproduce the effects 
within a more collectivist culture. In Study 2 we addressed both of 
these issues.   

Study 2 

Method 

Participants and Procedure 

Two samples were used for Study 2. The U.S. sample consisted of 152 
students in introductory psychology at the University of Missouri who 
participated in ihe research to satisfy an experimental participation require- 
ment. The South Korean sample consisted of 200 students in introductory 
psychology at Hanyang University in South Korea, who also participated 
to satisfy an experimental requirement. Both universities are large, with 
more than 15,000 students. Participants attended group sessions run by 
trained research assistants in which they completed a questionnaire packet 
containing all experimental materials. 

Translation 

The English questionnaire was translated into Korean by Youngmee 
Kim, a native Korean. A back-translation was then accomplished by a 
second Korean speaker. Working from the back-translation, Kennon M. 
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Sheldon and Youngmee Kim collaborated to create a final South Korean 
version of the questionnaire. 

Measures 

Instructions for identifying a "most satisfying event" were identical to 
those in Study 1, with one exception: All participants were asked to 
consider the past week, rather than the past month, of their lives. The 
resulting event descriptions again showed a great deal of diversity. 

Participants next responded to the same 30 descriptive statements used 
in Study 1, using the same stem: "During this event I felt..." Salience 
scores were computed for each of the 10 candidate needs by averaging 
the 3 relevant items. Participants also rated the extent to which they felt 
the 20 PANAS moods during the event, using a scale of 1 (not at all) to 5 
(very much). Positive and negative affect scores were computed by aver- 
aging the appropriate ratings, and an affect-balance variable was computed 
by subtracting the negative from the positive affect score. 

Participants in Study 2 also indicated their family income status on a 
scale ranging from 1 = much below to 5 = much above their country's 
median income. (Of course, the monetary amounts associated with scale 
points differed in the two cultures.) Family income was used as a control 
variable in regression analyses in an attempt to partial out any effects of 
socioeconomic status. 

Results 

Mean Differences in the Salience of Candidate Needs 

Table. 4 presents means and standard deviations for each candi- 
date need separately for each sample. Of interest is that salience 
scores in general were lower in these two samples than in Study 1, 
probably because the events referred only to the past week and not 
the past month. In terms of salience ratings for the candidate needs, 
results for the U.S. sample were quite similar to those found in 
Study 1. Specifically, autonomy, competence, and relatedness 
again emerged within the top four needs, along with self-esteem. 
As in Study 1, all four of these candidate needs were more strongly 
endorsed than those in a middle group, which included pleasure- 

stimulation, self-actualization-meaning, and physical thriving. 
Notably, popularity-influence also fell in this middle group, rather 
than being in the lowest group, as in Study 1. Once again, how- 
ever, money-luxury appeared at the very bottom of the list. 

In the South Korean sample, as in the two U.S. samples, auton- 
omy, competence, and relatedness were all among the top needs. 
Thus, our primary hypotheses again received good support. In 
addition, self-esteem emerged near the top, as did pleasure- 
stimulation. Notably, however, the exact ordering of these needs 
was somewhat different within the South Korean sample. As can 
be seen, relatedness topped the list, perhaps consistent with the 
collectivism that characterizes South Korean culture (Markus et 
al., 1996). Self-esteem occupied the second position, seemingly at 
odds with recent findings that self-esteem and self-enhancement 
are not as important within Asian cultures (Heine & Lehman, 
1997; Kitayama, Markus, & Lieberman, 1995). Autonomy, com- 
petence, and pleasure-stimulation occupied the third position. 
Self-actualization-meaning, security, and popularity-influence oc- 
cupied the fourth position, forming a middle group very similar to 
those found in the U.S. samples. Physical thriving occupied the 
fifth position, and as in the U.S. samples, money-luxury was last 
on the list. 

Table 4 also contains the results of 10 matched group t tests that 
compared the U.S. and South Korean means. As can be seen, 
despite the large sample sizes and potential translation difficulties, 
the two samples did not differ on the extent to which 5 of the 10 
candidate experiences accompanied "satisfying events," namely 
autonomy, competence, physical thriving, self-actualization- 
meaning, and popularity-influence. However, South Koreans did 
report a greater sense of relatedness and also of security, pleasure 
or stimulation, and money or luxuries in their satisfying events, 
compared with the U.S. sample. In addition, South Koreans re- 
ported a relatively weaker sense of self-esteem during the event, 
compared with the U.S. sample. Thus, in relation to U.S. partici- 
pants at least, recent findings regarding the weaker salience of 
self-esteem in Asian cultures were confirmed (Kitayama et al., 

1995). 

Table 4 
Study 2: Mean Salience of Each Candidate Need Within 
Participants' Most Satisfying Experiences 

~bf the Last Week, by Sample 

South Korean 
U.S. sample 

M         SD 

sample 

Candidate need M SD ' (350) 

Self-esteem 3.65a 1.06 3.23b 0.91 4.01** 

Relatedness 3.2 lb 1.42 3.65a 1.07 3.31** 

Autonomy 3.12b 1.18 3.01c 0.95 1.03 

Competence 2.98b 1.14 2.91c 1.09 0.61 

Pleasure-stimulation 2.60c 1.08 2.95, 0.90 3.05** 

Physical thriving 2.49c 1.16 2.42c 1.04 0.54 

Self-actualization-meaning 2.54c 1.13 2.69d 1.02 1.30 

Security 2.46c 1.02 2.70d 0.88 2.37* 

Popularity-influence 2.50, 1.02 2.7 ld 0.96 1.93 

Money-luxury 2.14d 1.05 2.35e 0.91 2.02* 

Note Means within columns not sharing subscripts are significantly dif- 
ferent from each other at p £ .01. The fifth column tests the differences 
between the means of the two samples. 
*p < .05.    **/><.01. 

Associations of Need Satisfaction With 

Event-Related Affect 

Table 5 contains the correlations of each of the candidate needs 
with event-related positive affect, negative affect, and affect bal- 
ance, separately by sample. Results for the U.S. sample were very 
consistent with the results of Study 1 in that autonomy, compe- 
tence, relatedness, and self-esteem were most strongly associated 
with positive affect and affect balance. Furthermore, autonomy 
and relatedness were again negatively associated with negative 
affect. Pleasure-stimulation, physical thriving, self-actualization- 
meaning, popularity-influence, and security were also (more 
weakly) associated with positive affective tone. Diverging from 
Study 1, in this sample the negative association between money- 
luxury and affect balance did not reach significance. 

The associations of the need-satisfaction variables with positive 
affect were in general stronger within the South Korean sample; in 
fact, every correlation was significant, for both positive affect and 
for the aggregate affect-balance variable. Two findings regarding 
negative affect are noteworthy: Experiences of competence and 
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Table 5 
Study 2: Correlations of Candidate Needs With Event-Related Affect, by Sample 

U.S. sample South Korean sample 

Positive Negative Affect Positive Negative Affect 
Candidate need affect affect balance affect affect balance 

Self-esteem .36** -.11 .29** .57** -.141' .51** 
Autonomy 
Competence 
Relatcdness 

.49** 

.39** 

.24** 

-.21** 
-.03 
— .22** 

.43** 
^*>*+ 

29** 

.51** 

.59** 
29** 

-.13" 
.16** 

-.22* 

.46** 

.31** 

.37** 
Pleasure-stimulation .27** .00 .16* .48** -.03 .36** 
Physical thriving 
Sclf-actualization-meaning 
Security 
Popularity-influence 
Money-luxury 

.16 

.23** 

.32** 

.24** 

.00 

.02 

.02 
-.14 

.01 

.11 

.08 

.13 

.28** 

.14f 

-.07 

.38** 

.47** 

.42** 

.36** 

.24** 

-.10 
.12f 

-.23** 
-.05 

.00 

.35** 

.25** 

.48** 

.30** 

.17* 

*p < .05.    **p < .01.    *p < .10 (marginally significant). 

experiences of self-actualization-meaning were both positively 
predictive of negative affect. 

To test our specific hypotheses concerning the importance of 
autonomy, competence, and relatedness, the three event-related 
affect variables were simultaneously regressed on these three can- 
didate needs, separately for each sample. In the U.S. sample, all 
three quantities accounted for significant variance in positive af- 
fect (competence, ß = .44; autonomy, ß = .30; relatedness, ß = 
.15; all ps S .05). This was also the case in the South Korean 
sample (competence, ß = .46; autonomy, ß = .25; relatedness, 
ß = .17; all ps < .05). No significant effects were observed on 
negative affect in the U.S. sample, whereas in the South Korean 
sample competence was positively associated with negative affect 
(ß = .26, p < .01), whereas autonomy and relatedness were 
negatively associated with negative affect (ß = -.19 and —.20, 
both ps < .01). Finally, in the U.S. sample, autonomy, compe- 
tence, and relatedness independently predicted the aggregate 
affective-balance variable (ßs = .26, .28, ps < .01, and ß = .19, 
p < .05, respectively). Similarly, in the South Korean sample, all 
three experiences postulated as needs by self-determination theory 
predicted affect balance (ßs = .33, .14, and .27, respectively; ps < 
.01, .05, and .01, respectively). 

Next, we conducted analyses in which all 10 candidate needs 
were entered simultaneously as predictors of the aggregate affect- 
balance variable, separately for each sample. Again, this most 
stringent test removes all variance shared by the 10 candidates to 
see which, if any, contribute unique variance in the prediction of 
affective tone. In the U.S. sample, autonomy, competence, and 
relatedness all emerged as significant (ßs = .29, .25, and .21; all 
ps < .05), and no other candidate needs contributed significant 
predictive variance. In the South Korean sample, autonomy and 
relatedness emerged as significant (ßs = .26 and .20, respectively; 
both ps < .01), whereas competence evidenced a nonsignificant 
trend (ß = .10, p = .18). In addition, self-esteem (ß = .23, p < 
.01) and security (ß = .25, p < .01) contributed significant 
positive variance within the latter equation, and money-luxury 
(ß = -.22, p < .01) was a negative predictor. 

We then tested for significant interactions between culture and 
the 10 candidate needs, in relation to the affect-balance variable. 
Specifically, we conducted a hierarchical regression using the 

entire sample of 352 participants, in which all 10 (centered) need 
candidates were entered at Step 1, followed by a dummy variable 
at Step 2 indicating to which sample the participant belonged (U.S. 
or South Korean), followed by a set of 10 product terms at Step 3, 
which represented the interaction of culture with each of the 10 
need candidates. At Step 1, autonomy, competence, and related- 
ness were all significant (ßs = .27, .17, and .15, respectively; all 
ps < .01). In addition, self-esteem and security manifested positive 
effects (ßs = .18 and .15, both ps < .01), and money-luxury had 
a negative effect (ß = -.15, p < .01). At Step 2 the dummy 
variable representing the subsample was significant (ß = -.14, 
p < .05), indicating that the South Koreans were somewhat lower 
on event-related affect balance (M = 1.63 vs. M = 1.32; although 
South Koreans were no different in event-related negative affect, 
they were much lower in positive affect). At Step 3, none of the 10 
interaction product terms were significant; furthermore, the set as 
a whole did not contribute significant variance to the equation 
(A/?2 = .02, p — .34), suggesting that the influence of these 10 
qualities of experience on affect balance did not vary as a function 
of participants' cultural membership. 

A final set of analyses examined the family-income variable. 
Americans and South Koreans did not differ on this variable 
(M = 2.95 vs. M = 2.89, respectively, ns). For the whole sample, 
family income was associated with only 1 of the 10 need-salience 
variables, namely money-luxury (r = .20, p < .01). Of interest is 
that this association was far stronger in the South Korean sample 
(r = .33, p < .01) than in the U.S. sample (r = .07, ns), indicating 
that wealthier South Korean students perceive money or luxury to 
be quite salient in very satisfying events, whereas wealthier Amer- 
ican students do not. Entering family income as a control variable 
did not substantially alter any of the regression results above, 
however. 

Discussion 

The results for the U.S. sample in Study 2 replicated the results 
for Study 1, but for a shorter time frame (i.e., most satisfying event 
of the last week instead of the last month). In terms of our first 
criterion for identifying needs, based on mean levels of endorse- 
ment, autonomy, competence, and relatedness again emerged at 
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the top of the list, as did self-esteem. Money-luxury was again at 
the bottom of the list, and the other candidates again fell in the 
middle. This same general ordering of needs was again found 

using our second criterion for identifying needs, namely associa- 
tion with event-related affect. Specifically, autonomy, compe- 

tence, relatedness, and self-esteem were all unique predictors of 
positive affective tone, whereas money-luxury was again associ- 

ated with negative affect. 
Perhaps the most important finding of Study 2 was the emer- 

gence of similar results within the South Korean sample. Just as in 
the two U.S. samples, autonomy, competence, relatedness, and 

self-esteem emerged as the most important set, both in terms of 
mean differences and association with event-related affect. The 

findings regarding autonomy are especially noteworthy given re- 
cent challenges to self-determination theory's assumption that 

autonomy or perceived choice is a universal need (Iyengar & 

Lepper, 1999; Markus et al., 1996). It appears, here, that autonomy 
is equally important in the U.S. and South Korea, at least for 
characterizing what people consider satisfying and for predicting 

positive affect-balance. 
Despite the strong convergences across the U.S. and South 

Korean samples, there were some meaningful differences. Feelings 
of relatedness were especially salient within South Koreans' "most 
satisfying experiences," consistent with South Korea's status as a 

collectivist culture and with the findings of Kwan, Bond, and 
Singelis regarding feelings of harmony (1997). Furthermore, feel- 

ings of self-esteem were less salient in Korea compared "With the 

U.S., consistent with other recent work on the reduced importance 
of self-esteem in collectivist cultures (Kitayama et al., 1995). 
Notably, however, self-esteem still came in second within the 
South Korean hierarchy, suggesting that it does have importance. 
In sum, then, although the same set of needs emerged at the top in 
both samples, the ordering of needs within this set varied consid- 
erably. This suggests that the universalist and the cultural con- 

stntctivist positions may both be correct. That is, it may be that 
certain needs are universal to humans in general, but the relative 

salience that people place on them depends on the extent to which 

their cultures encourage and support those needs. 

Study 3 

We next conducted a third study to extend the research pre- 

sented thus far. First, we examined the "most satisfying event of 
the semester" to ensure generalizability of the effects to an even 

longer time frame. In fact, it is not difficult to think of reasons why 
different patterns might emerge when participants reflect back on 
long versus short periods of time. For example, self-actualization- 

meaning might be expected to be most salient within a more global 
frame of reference, whereas pleasure-stimulation might be most 

salient when a person considers short-term satisfactions. Thus, to 

clearly replicate Study 1 and 2 results in this much longer time 
period would help establish that the determinants of satisfaction do 

not vary according to the temporal scale of the event the person 

describes. 
A second extension of Study 3 was to approach the question of 

fundamental needs from the opposite direction, namely by asking 
participants to describe the most unsatisfying event they experi- 
enced durins the semester and then rate what was missing from the 
experience. We did this because psychological needs can be con- 

sidered from a deficit perspective (i.e., as qualities that, if lacking, 
may lead to ill-being) as well as from an enhancement perspective 

(i.e., as qualities that, if present, may lead to well-being; Maslow, 
1954). Conceptually, the absence of a positive qual ity may be quite 

different from, and have different effects than, the presence of a 
negative quality (Higgins, 1999). Also, peoples* construals of the 

word satisfaction might differ substantially when they consider 

dissatisfaction rather than satisfaction. Thus, to find that the same 

candidate needs emerge as important within both approaches 

would lend additional support for those candidacies. 

Method 

Participants and Procedure 

Participants were 233 students in a psychology course at the University 
of Missouri who participated in the research for extra credit points. The 
measures were contained within a single questionnaire packet, which was 
administered in a group session near the end of the semester. Participants 
first identified a "most satisfying event" and then rated it in terms of both 
affect and candidate needs, then they identified and rated a "most unsat- 

isfying event." 

Measures 

Most satisfying event. Instructions for identifying a "most satisfying 
event" were identical to those in Studies 1 and 2, with one exception: All 
participants were asked to "consider the entire semester" as they identified 

a particularly salient event. 
Participants rated the event in terms of the same 30 descriptive state- 

ments used in Studies 1 and 2, using the same stem: "During this event I 
felt..." Need-satisfaction scores were computed for each of the 10 
candidate needs by averaging the three relevant items. Participants also 
rated the extent to which they felt the 20 PANAS moods during the event, 
using a scale of 1 (not at all) to 5 (very much). Positive and negative affect 
scores were computed by averaging the appropriate ratings, and an affect- 
balance variable was computed by subtracting the score for negative affect 

from the score for positive affect. 
To illustrate what types of events were designated as the "most satisfy- 

ing of the semester," we identified the events with the highest associated 
affect-balance scores. Two events within the sample emerged by this 
criterion, namely "Going on a retreat with my friends at church. We did a 
service event and cleaned up a summer camp," and "When 1 got the 
summer job of my dreams." (both events reported verbatim). 

Most unsatisfying event.    Participants were next asked the following: 

bring to mind the single most ««satisfying event that you experienced 
in the entire semester. That is, what is the least rewarding thing that 
happened to you during winter semester, 2000? Please think of un- 
satisfying in whatever way makes sense to you. 

After writing their description, participants were asked "What was missing 
from this event, that is, why was it unsatisfying?" The same 30 descriptive 
statements were used (hat were used in Studies 1 and 2, with the wording 
altered so that they became negatives. For example, "During the event I felt 
that my choices were based on my true interests and values" became 
"During the event I felt that my choices were not based on my true interests 
and values." The stem "this event was unsatisfying because ..." prefaced 
all items, and a scale of 1 (not at all the reason) to 5 (very much the reason) 
was given. Need-deficiency scores were later computed for each of the 10 
candidate needs by averaging the three relevant items. Participants also 
rated the extent to which they felt the 20 PANAS moods during the event, 
using a scale of I (not at all) to 5 (very much). Positive and negative affect 

scores were coi mputed by averaging the appropriate ratings, and an affect- 
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balance variable was computed by subtracting the score for the negative 
affect from the score for positive affect. 

To illustrate what types of events were designated as the "least satisfying 
of the semester," we identified the events with the lowest associated 
affect-balance scores. Two events emerged by this criterion, namely 
"Broke up with a girlfriend of 2 years, 8 months." and "Getting jumped 
by 10 Mexicans while on spring break in Cancun." 

Results 

Most Satisfying Event of the Semester 

Mean differences in the salience of candidate needs. Table 6 
presents the mean salience of the 10 candidate needs within 
participants' "most satisfying event of the semester." These data 
essentially replicate the earlier results, for this longer time frame. 
As in Study 2, self-esteem was the most salient characteristic, and 
autonomy, competence, and relatedness were again in a three- 
way tie in the second position. Pleasure-stimulation and self- 
actualization-meaning occupied the third position. Security, 
popularity-influence, and physical thriving occupied the fourth 
position, and once again, money-luxury was last on the list. 

Associations of need satisfaction with event-related affect. Ta- 
ble 7 contains the correlations of each of the candidate needs with 
event-related positive affect, negative affect, and affect balance. 
As can be seen, all 10 needs correlated positively with positive 
affect, whereas only some of the needs were significantly related 
to low negative affect. All 10 needs were significantly associated 
with aggregate affect balance. 

Regression comparisons. We next conducted regression com- 
parisons, as in Studies 1 and 2, to test for unique variances. First, 
positive affect was regressed simultaneously on autonomy, com- 
petence, and relatedness. All three predictors were significant at 
the .01 level (ßs = .23, .41, and .27, respectively). Next, negative 
affect was regressed on these three variables. Only autonomy was 
significant (ß = -.16, p < .05). Finally, affect balance was 
regressed on autonomy, competence, and relatedness. All three 

Table 6 
Study 3: Mean Salience of Each Candidate Need Within 
Participants' Most Satisfying and Most Unsatisfying 
Experiences of the Semester 

Presence within Absence within 
the most the most 
sati fying unsatisfying 

event event 

Candidate need M SD M SD 

Self-esteem 3.97a 1.00 2.66b 1.27 
Autonomy 3.77b 1.01 2.86ab 1.11 
Competence 3.73h 1.15 3.02a 1.23 
Relatedness 3.66b 1.31 2.63b 1.32 
Pleasure-stimulation 3.38c 1.13 2.40L. 1.05 
Self-actualization-meaning 3.24c 1.23 2.63b 1.15 
Security 3.00d 1.07 2.77b 1.12 
Popularity-influence 2.93d 1.12 2.37c 1.16 
Physical thriving 2.91d 1.24 2.34c 1.23 
Money-luxury 2.24e 1.21 1.77d 1.01 

Note. Means within columns not sharing subscripts are significantly dif- 
ferent from each other at p s .01. 

predictors supplied significant variance (ßs = .25, .16, and .23, 
respectively; all ps s .01). We then entered the remaining seven 
needs. In this most stringent analysis, autonomy was significant 
and relatedness was marginally significant (ßs = .17 and .12), 
whereas competence was not significant (ß = .00). Self-esteem 
(ß = .38,p < .01) and money-luxury (ß = -.14,/; < .05) were 
also significant in this analysis. 

Most Unsatisfying Event of the Semester 

Mean differences in need deprivation scores. Table 6 also 
presents the mean ratings for each of the 10 candidate needs within 
the "most unsatisfying" event. Again, we construe these as depri- 
vation scores, because they represent participants' views of what 
was missing in the unsatisfying experience. As can be seen, the 
primary reason why the listed events were unsatisfying, according 
to these ratings, was that experiences of competence were missing. 
In addition, the other two needs specified by self-determination 
theory, autonomy and relatedness, were also rated as strongly 
lacking within unsatisfying experiences. Finally, self-esteem was 
also rated as strongly absent. In short, this clustering of means is 
quite consistent with our hypotheses and with earlier findings. 
However, one interesting difference from earlier studies did 
emerge: A fifth candidate need, security, was also perceived as 
strongly lacking within the unsatisfying events. Finally, lack of 
pleasure-stimulation, popularity-influence, self-actualization- 
meaning, and physical thriving were deemed to be less responsible 
for the event's unsatisfying nature, and lack of money-luxury was 
deemed to be least responsible. 

Associations of need deprivation with event-related affect. Ta- 
ble 7 presents the correlations between deprivation scores and 
event-related affect. As can be seen, only competence and self- 
esteem, in their absence, were associated with low positive affect. 
The general lack of associations between dissatisfaction and pos- 
itive affect parallels the earlier studies, in which few associations 
were found between satisfaction and negative affect. 

In contrast, all 10 of the deprivation scores were correlated with 
event-related negative affect. The correlation between missing 
security and event-related negative affect was of the greatest 
magnitude (r = .50, p < .01), followed by missing relatedness and 
missing self-actualization-meaning (rs = .39 and .35, respective- 
ly). All but two of the candidates, popularity-influence and 
money-luxury, were associated with the compound affect-balance 
variable. That is, when participants perceived autonomy, compe- 
tence, relatedness, self-esteem, pleasure-stimulation, physical 
thriving, self-actualization-meaning, or security as strongly miss- 
ing within an unsatisfying event, they also reported a higher 
predominance of negative compared with positive affect within 
that event. 

Regression comparisons. As in the other studies, positive af- 
fect was first regressed on autonomy, competence, and relatedness. 
Only missing competence was significant in this analysis (ß = 
-.20, p < .01). Next, negative affect was regressed on these three 
variables. Once again, only competence was significant (ß = .24, 
p < .01). Finally, and most importantly, the affect-balance variable 
was regressed on autonomy, competence, and relatedness. Com- 
petence was significant in this analysis (ß = -.30, p < .01), and 
relatedness was marginally significant (ß = —.11); autonomy was 
nonsignificant. We then entered the remaining seven needs into the 
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Table 7 
Study 3: Correlations of Candidate Needs With Event-Related Affect, Separately 
for Satisfying and Unsatisfying Events 

Presence withir the Absence within the 
nost satisfying event most unsatisfying event 

Positive Negative Affect Positive Negative Affect 
Candidate need affect affect balance affect affect balance 

Self-esteem .57** -.28** .52** -.13* .39** -.36** 
Autonomy .46** -.18* .39** -.03 .19** -.16** 
Competence .46** .07 .22** -.19* .25** -.31** 
Relatedness .33** -.19** 32** -.05 .13* -.13* 
Pleasure-stimulation .40** -.14* .33** -.02 .14* -.14* 
Physical thriving .36** -.08 .27** -.05 .23** — ]9** 
Self-actualization-meaning .32** -.03 .21** -.08 .35** -.30** 
Security .33** -.15* .29** -.02 .50** _ 37** 
Popularity-influence .43** -.13* .34** .06 .23** -.12 
Money-luxury .18** -.03 .12 .10 .23** -.10 

< .05. < .01. 

equation. In this most stringent analysis, only competence (ß = 
-.22, p < .01). security (ß = -.26, p < .05), and self-esteem 
(ß = —.18, /? < .01) were significant. Thus, it appears that the 
absence of competence, self-esteem, and security within an unsat- 
isfying event has the greatest impact on the low-positive and 
high-negative affect associated with that event. 

Discussion 

In the first part of Study 3, the basic pattern of findings from 
Studies 1 and 2 was replicated for a longer time frame. Specifi- 
cally, self-determination theory's three proposed needs again 
emerged as important determinants of satisfaction by the "sa- 
lience" criterion. In addition, all three emerged as important by the 
"affect" criterion (although competence became nonsignificant in 
the most stringent simultaneous analysis). Furthermore, self- 
esteem again emerged as very important by both criteria. These 
findings help to enhance confidence in the earlier results and also 
help establish that the sources of satisfaction tend to be the same 
across different temporal frames. 

Study 3 also provided preliminary evidence regarding the im- 
portant issue of deprivation. Again, it is possible to view psycho- 
logical needs as qualities whose absence leads to unhappiness and 
even "deficiency" diseases, as well as qualities whose presence 
leads to happiness and growth (Maslow, 1954). Because defi- 
ciency needs and enhancement needs do not necessarily overlap, to 
find that the same candidate needs emerge as important by both 
criteria would strengthen the case for those needs. In this light, the 
results of Study 3 offered somewhat mixed support for our primary 
hypotheses. Autonomy, competence, and relatedness again 
emerged as very important needs by the "salience" criterion (i.e., 
participants perceived them as strongly missing within unsatisfy- 
ing events). Furthermore, the absence of all three of the needs 
specified by self-determination theory was correlated with event- 
related negative affect. However, the simultaneous analyses re- 
vealed that only the absence of competence carried unique predic- 
tive variance with respect to event-related affect, indicating that 
missing autonomy and missing relatedness may be less important 
determinants  of felt   dissatisfaction.   Once   again,   self-esteem 

emerged as important by both criteria. Finally, security emerged 
for the first time as a potentially important need, specifically, in 
association with "most unsatisfying" events. 

General Discussion 

Summarizing the Results 

What are the fundamental psychological needs? The results of 
these three studies nicely support our new method for addressing 
this important question. First, we found relatively consistent re- 
sults across our two criteria for determining needs. This is impor- 
tant because it lends greater confidence to our conclusions, and it 
also suggests that participants are aware of "what's satisfying 
about satisfying events." Second, we found largely consistent 
results across three different time frames (i.e., the most satisfying 
event of the last week, of the last month, and of the entire 
semester). This is important because it indicates that our results are 
not artifacts of the particular time frame addressed. Third, although 
our results were generally consistent across two different cultures, 
therelvere also_meaningful and interpretable differences. This is 
important because it suggests that our measurement approach is 
able to detect effects consistent with other findings in the literature. 
Finally, the method yielded results quite consistent with theory, in 
particular Deci and Ryan's (1985, in press) self-determination 
theory but also with the many theories that posit self-esteem as a 
fundamental human need (Epstein, 1990; Greenberg et al„ 1995; 
Leary, 1999). This consistency is important because it suggests 
that our new approach may supply a fruitful new means of con- 
firming and perhaps extending existing theories of optimal 
experience. 

Specifically, the results lend good support for self-determination 
theory's proposal that autonomy, competence, and relatedness are 
basic psychological needs (Deci & Ryan, in press). These three 
qualities of experience emerged among the four most salient in 
every sample, and they accounted for independent variance in the 
affect associated with satisfying events. Accordingly, they better 
met our two criteria for identifying needs than did six other 
candidates, including pleasure-stimulation, physical thriving, self- 
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actualization-meaning, security, popularity-influence, and money- 
luxury. Thus, it appears that self-determination theory's "big three" 
needs of autonomy, competence, and relatedness may indeed serve as 
important foundations on which to build a unified typology of mo- 
tives, in the same way that the Big Five personality traits have served 
to unify trail psychology (McCrae & Costa, 1995). In addition to 
confirming important postulates of self-determination theory, the cur- 
rent research also extends past self-determination theory research in 
three major ways: by testing autonomy, competence, and relatedness 
against seven other theoretically derived needs, by introducing a new 
narrative methodology for studying needs, and by introducing a new 
criterion for identifying "true" needs. 

It is interesting that if one were to pick a single need that is most 
important to satisfy in the United States, the current data suggest 
it would be self-esteem. Not only was self-esteem at the top of the 
list in all three U.S. samples, it also accounted for the most 
independent variation in event-related affect. Self-determination 
theory does not have a way to account for these findings, except 
perhaps to consider self-esteem as a well-being outcome rather 
than as a predictor. However, given the prominence of self-esteem 
in so many other need-based theories, it might be imprudent to 
consign self-esteem to the outcome category rather than consider- 
ing it as a need in its own right. Another way for self-determination 
theory to account for these results would be to consider self-esteem 
as a broader manifestation of the competence need. However, even 
though they may ultimately share roots, competence and self- 
esteem were empirically separable in our research. Accordingly, 
our results concerning "most satisfying events" suggest the pre- 
liminary conclusion that there may be four fundamental psycho- 
logical needs, not three: autonomy, competence, relatedness, and 
self-esteem. 

In support of this idea is that self-esteem, autonomy, compe- 
tence, and relatedness also ranked at the top within the South 
Korean sample, just as in the U.S. samples. As mentioned earlier, 
the appearance of autonomy within this group is important because 
it supports Deci and Ryan's claim that autonomy is a universal 
need (Deci & Ryan, in press), a claim that has been recently 
questioned (Markus et al.. 1996). Notably, however, in South 
Korea the single most important need to satisfy appears to be 
relatedness. Given the collectivistic and communal orientation that 
characterizes Korean culture, this finding makes intuitive sense 
(Choi & Choi. 1994; Diener, Suh, Smith, & Shao, 1995; Kim, 
1994). Although some might feel that this finding poses a chal- 
lenge to our theory, we would again stress that our approach only 
specified a set of important needs, and it made no predictions 
regarding relative orderings within this set. Thus, in sum, it ap- 
pears that both universalist and cross-culturalist perspectives con- 
cerning fundamental psychological needs may be correct, in dif- 
ferent ways. That is, although all humans may need certain basic 
experiences to be happy, it appears that different cultures may 
emphasize or condone some experiences more than others, leading 
to meaningful variations within the basic set. Of course, the 
cross-cultural findings remain to be replicated, ideally in other 
collectivist cultures besides South Korea. 

Study 3 replicated the Study 1 and Study 2 effects concerning 
"what's satisfying about satisfying events," and it also supplied 
interesting preliminary information about "what's unsatisfying 
about unsatisfying events." The lack of autonomy, competence, 
and relatedness emerged as most salient within participants' direct 

ratings of their most unsatisfying events, echoing the earlier find- 
ings concerning satisfying events and further supporting self- 
determination theory's assumption that these are fundamental 
needs. Again, self-esteem was also important by this criterion. Of 
interest is that lack of security also emerged as a fifth prominent 
feature of unsatisfying events, consistent with deficiency-based 
models of needs (Maslow, 1954). It appears that when things go 
wrong, people may strongly wish for the safety and predictability 
that they often take for granted. 

One other finding is notable: Results appear to be robust with 
respect to relevant individual differences. In Study 1, variations in 
individual need-preferences did not moderate the main effects of 
need experiences on event-related affect, as would be expected by 
a "matching" hypothesis in which experiences are especially sat- 
isfying if they accord with a person's preferences (Oishi, Diener, 
Suh, & Lucas, 1999). Additionally, in Study 2 there were no 
interactions of needs with culture (U.S. vs. Korean) in predicting 
event-related affect. In sum, then, we found good support for our 
universalist assumptions regarding the importance of autonomy, 
competence, and relatedness (Deci & Ryan, in press).4 

What do we mean by "universal" needs? Although space pre- 
cludes thorough consideration of this question, we will at least 
state our assumptions. Psychological needs are evolved desires that 
can be found within every member of the human species (Deci & 
Ryan, in press). These inborn yearnings carry little information 
about exactly what behaviors to engage in, a fact that allows for 
considerable behavioral plasticity. Instead, the needs tend to pull 
people toward the same general experiences and incentives within 
almost any behavioral domain. When a person behaves success- 
fully within a particular life domain, then beneficial adaptive 
consequences and rewarding experiences ensue. These experiences 
help reinforce the particular behavior, causing the individual to 
seek further challenges and satisfactions within that domain. Thus, 
we suggest that psychological needs evolved, in part, to help 
individuals find conducive social and vocational niches and to 
motivate them to develop their skills further within those niches 
(Buss, 1997; Sheldon, in press). These speculations also await 
further research. 

  Rethinking the Hierarchy Concept       — 

Maslow's (1954) five-level hierarchical conception of needs has 
received little research support, although it remains popular in 
introductory-psychology textbooks. The current results suggest at 
least two fruitful ways of thinking about the need-hierarchy con- 
cept. One way to define a hierarchy is in terms of a prioritization 
of the relative importance of different elements. In such an ap- 
proach, one may ask, "Which needs head the list, in terms of their 
strong salience to participants, and their demonstrated impact upon 
health and thriving outcomes?" Viewed in this way, our results 
suggest that autonomy, relatedness, competence, and self-esteem 
should be placed at the "top" of the hierarchy (although, again, the 
relative ordering of these four needs may vary from culture to 

4 Of course, it is difficult to draw conclusions from null effects. It may 
be that further studies, using different or better measures of individual 
differences in need preferences, would find more support for the matching 
hypothesis. 
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culture). Security, self-actualization-meaning, aiul physical thriv- 
ing occupy a position of lower importance within Hie hierarchy. 
Finally, popularity-influence and money-luxury arc of little or no 
importance, and money-luxury experiences may even be detri- 
mental to satisfaction, at least considered relative to the other 
needs. 

Notably, in such a "list"-based conception of hierarchy, there is 
no assumption that satisfaction of any particular need is a precon- 
dition for the satisfaction of any other need. However, one reason 
for the perennial appeal of Maslow's theory is that it acknowledges 
a seemingly obvious truism: that it is easier to focus on the "finer" 
things if certain basics are taken care of (Oishi, Diener, Lucas, & 
Suh, 1999). In fact, although the complex five-level hierarchy 
proposed by Maslow has not withstood the test of time, there has 
been some support for a two-level distinction between "defi- 
ciency" or "security" needs on the one hand and "enhancement" or 
"growth" needs on the other (Wahbah & Bridwell, 1976). Our 
results may offer further support for such a distinction. First, in 
Study 3 a somewhat different pattern of findings was found re- 
garding participants' most unsatisfying (deficient) experiences 
compared with their most satisfying (enhancing) experiences. Spe- 
cifically, insecurity emerged as very salient within participants' 
"most unsatisfying" events and as a strong predictor of affect 
within such events. This is consistent with Maslow's assumption 
that security needs must be taken care of before growth and pos- 
itive experience can become predominant (see also Oishi, Diener, 
Lucas, & Suh, 1999). In addition, autonomy and relatedness did 
not as strongly influence the affect associated with unsatisfying 
events, suggesting that these two qualities of experience may be 
more important for obtaining enhancement than for avoiding 
deficiencies. 

Thus, we suggest that one possible way to interpret the current 
results is to say that autonomy and relatedness needs occupy the 
higher, "enhancement" level of a two-tier hierarchy, whereas se- 
curity occupies the lower "deficiency" level, and self-esteem and 
competence exist and have influence at both levels. Such an 
arrangement would explain why autonomy and relatedness were 
relatively less important within unsatisfying events, why security 
was relatively more important within unsatisfying events, and why 
self-esteem and competence were important for both types of 
events. This model would also take into account the fact that 
self-esteem can be either "contingent" or "true" (Deci & Ryan, 
1995; Kernis, Brown, & Brody, 2000), that is, a source of anxiety 
or of genuine satisfaction, and also the fact that competence 
behaviors can be either appetitive or aversive (Elliot & Church, 
1997; Elliot & Sheldon, 1997), that is, guided by extrinsic pres- 
sures or by intrinsic interests (Ryan & Deci, 2000). However, 
further research will be necessary to validate this preliminary 
suggestion and also to explore whether there is any contingent 
relationship between "lower"-level need-satisfaction and the sub- 
sequent satisfaction of "higher-level" needs. 

Limitations and Future Directions 

One potential limitation of the current research is that rare-but- 
powerful experiences, such as moments of spiritual conversion or 
personal transformation, are probably underrepresented by using 
the current methodology (Emmons, 1999): thus asking about "the 
most satisfying event of your whole life" might yield important 

information. Relatedly, the typical frequency or category breadth 
of different types of experiences should be examined as additional 
predictive variables (e.g., winning the lottery, a low-frequency 
event, might for that reason be more satisfying than a hug from 
one's spouse). A second limitation is our reliance on self-reported 
outcome variables. It would be desirable to show that need satis- 
faction is associated with other more objective indicators of thriv- 
ing, such as physical health and successful task performance. 
Perhaps psychological needs will prove to be less important for 
such outcomes, compared with their effects on mood. Another 
limitation is our exclusive use of college-age individuals; perhaps 
older adults would find different kinds of experiences most satis- 
fying, such as self-actualization-meaning or security. Addition- 
ally, our participants were relatively affluent and high-functioning; 
perhaps different candidate needs, such as money-luxury or 
popularity-influence, would emerge as most satisfying in stressed 
or impoverished populations (Biswas-Diener & Diener, 2000), if 
for no other reason than that they help individuals obtain the basic 
requirements of living. Also, it will be necessary to examine the 
effects of cultural variables and media on construals of satisfac- 
tion; perhaps the very concept of satisfaction is inextricably tied to 
western-style psychological needs (Markus et al., 1996). Finally, it 
will be important to replicate the current findings using other 
question wordings (Schwarz & Strack, 1999), and also with other 
methodologies besides "most satisfying event" descriptions, such 
as daily diary, experience sampling, or ethnographic approaches. 
In addition, other candidate needs beyond our 10 might be exam- 
ined, such as needs for cognition, closure, or self-consistency. 

Conclusion 

What's satisfying about satisfying events? In other words, what 
experiential contents and characteristics make people happiest, and 
thus qualify as psychological needs? According to the current 
research, the answer is autonomy, competence, relatedness, and 
self-esteem. Security may also be a need, which becomes salient in 
times of privation. Pleasure-stimulation, self-actualization- 
meaning, popularity-influence, and physical thriving are less im- 
portant, and we would tend to deny them "need" status. Least 
deserving of need status is money-luxury. Although further work 
is required, we suggest that these findings may have strong rele- 
vance for society's goal of providing optimal social and develop- 
mental environments for its citizens (Kahneman, Diener & 
Schwarz, 1999). In other words, it appears that authorities and 
social planners should try to help their charges obtain regular 
experiences of autonomy, competence, relatedness, and self- 
esteem in order to ensure that they thrive. 
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Appendix 

Labels and Conceptual Definitions of Needs Used in the Measure of Individual 
Differences in Need Preferences in Study 1 

1. Autonomy-independence: Feeling like you are the cause of your 
own actions rather than feeling that external forces or pressures are the 

cause of your actions. 
2. Competence- effectance: Feeling that you are very capable and ef- 

fective in your actions rather than feeling incompetent or ineffective. 
3. Relatedness-belongingness: Feeling that you have regular intimate con- 

tact with people who care about you rather than feeling lonely and uncared for. 
4. Self-actualization-meaning: Feeling that you are developing your 

best potentials and making life meaningful rather than feeling stagnant and 
that life does not have much meaning. 

5. Security-control: Feeling safe and in control of your life rather than 
feeling uncertain and threatened by your circumstances. 

6. Money-luxury: Feeling that you have plenty of money to buy most of 
what you want rather than feeling like a poor person who has no nice 
possessions. 

7. Influence-popularity: Feeling that you are liked, respected, and have 
influence over others rather than feeling like a person whose advice or 

opinions nobody is interested in. 
8. Physical-bodily: Feeling that your body is healthy and well-taken 

care of rather than feeling out of shape or unhealthy. 
9. Self esteem-self-respect: Feeling that you are a worthy person who is 

as good as anyone else rather than feeling like a "loser." 
10. Pleasure-stimulation: Feeling that you get plenty of enjoyment and 

pleasure rather than feeling bored and understimulated by life. 

Received June 1, 2000 

Revision received August 31, 2000 

Accepted September 11, 2000 



PSYCHOLOGICAL SCIENCE 

Research Article 

A CROSS-CULTURAL ANALYSIS OF AVOIDANCE 
(RELATIVE TO APPROACH) PERSONAL GOALS 

Andrew J. Elliot,1 Valary I. Chirkov,1 Youngmee Kim,1 and Kennon M. Sheldon2 

'University of Rochester and: University of Missouri-Columbia 

Abstract—The results from this research supported our primary hy- 

pothesis that the adoption of avoidance (relative to approach) per- 
sonal goals varies as a function of individualism-collectivism (across 
representations of this distinction). Interdependent self-construals 

were positively related and independent self-construals were nega- 
tively related to adoption of avoidance goals (Study I), Asian Ameri- 

cans adopted more avoidance goals than non-Asian Americans (Study 

2), and persons from South Korea and Russia adopted more avoidance 

goals than those in the United States (Studies 3 and 4, respectively). 

Studies 3 and 4 investigated and found support for our secondary hy- 

pothesis that avoidance personal goals are a negative predictor of 

subjective well-being in individualistic (the United Slates), but not 

collectivistic (South Korea and Russia), countries. The findings are 
discussed in terms of other approach-avoidance constructs and moti- 
vational processes. 

The distinction between approach and avoidance motivation is fun- 
damental and basic to the study of human behavior. In approach moti- 

vation, behavior is instigated or directed by a positive event or 
possibility, whereas in avoidance motivation, behavior is instigated or 
directed by a negative event or possibility (Elliot, 1999). This ap- 
proach-avoidance distinction is applicable to several different levels of 
conceptual analysis, from global motives to goals to rudimentary re- 

flexes, and has been shown to have theoretical and empirical utility in 
numerous research domains throughout the history of scientific psy- 
chology. 

One important construct at the goal level of analysis is that of per- 
sonal goals, which represent the consciously articulated, personally 
meaningful objectives that individuals pursue in their daily lives (Em- 
nions, 1986; B. Little, 1983). With regard to personal goals, the ap- 
proach-avoidance distinction is based on the focus of the goal. 
Approach goals are focused on a positive outcome or state, and regula- 
tion involves trying to move toward or maintain that outcome or state 
(e.g., "do well in school," "make friends"); avoidance goals are fo- 
cused on a negative outcome or state, and regulation involves trying to 
move or stay away from that outcome or state (e.g., "not do poorly in 
school," "avoid losing friends"). 

To date, empirical investigation of avoidance (relative to approach) 
personal goals has taken place entirely within Western countries, and 
nearly exclusively in the United States. In the present research, we 
sought to investigate avoidance personal goals in cross-cultural con- 
text by utilizing the individualism-collectivism distinction1 at the lev- 
els of cultural attribute (i.e., country), ethnic category', and psychological 
construal (see Brockner & Chen, 1996). As idiographic representa- 
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Meliora Hall. University of Rochester, Rochester. NY 14627; e-mail: andye@ 
scp.rochester.edu. 

1. We use this distinction genetically to represent a widely acknowledged 
set of differences in how persons define themselves in relation to others. 

tions of self and identity, personal goals seem ideal for investigating 
cross-cultural differences in approach-avoidance motivation. Two ob- 
jectives guided our research. Our primary objective was to investigate 
whether the adoption of avoidance personal goals varies as a function 

of individualism-collectivism. Our secondary objective was to investi- 
gate whether the relationship between avoidance personal goals and 

subjective well-being (SWB) varies as a function of individualism- 
collectivism. 

Culture plays an integral, formative role in the development of the 

individual's cognitive, affective, and motivational processes. Through 

socialization, persons are provided with an interpretive framework 
that establishes their view of the world, the self, and the self's place in 

the world (Markus, Kitayama, & Heiman, 1996; Shweder et al., 
1998). In individualistic cultures, the self is construed in independent 
terms as a separate, distinct entity, and the main task of the person is to 
"stand out" by becoming distinguished from others through self-suffi- 
ciency and personal accomplishment. In collectivistic cultures, the self 

is construed in interdependent terms as a connected, relational entity, 
and the main task of the person is to "fit in" by maintaining interper- 
sonal relationships and group harmony (Heine & Lehman, 1999; 
Markus & Kitayama, 1991). These different cultural perspectives are 
presumed to promote different motivational processes. The individual- 
istic emphasis on standing out fosters a bias toward positive informa- 
tion and a focus on acquiring positive characteristics that establish or 

affirm one's distinctiveness; conversely, the collectivistic emphasis on 
fitting in fosters a bias toward negative information and a focus on 
eliminating negative characteristics that helps one avoid relational dis- 
cord or group disruption (Heine, Lehman, Markus. & Kitayama, 1999; 
Markus et al., 1996). 

In short, individualistic and collectivistic cultures appear to dif- 
ferentially promote approach and avoidance motivational processes, 
respectively. The extant research seems consistent with this character- 
ization. Cross-cultural comparisons have revealed that collectivism, 
relative to individualism (whether operationalized in terms of cultural 
attribute, ethnic category, or psychological construal), is associated 
with more pessimism, higher fear of academic failure, a greater atten- 
tiveness to negative self-relevant information, a preference for loss- 
framed information, a valuing of shame tactics in child rearing, and a 
tendency toward self-criticism (see Heine et al., 1999; Lee, Aaker, & 
Gardner, 2000, for reviews). In the present research, our primary hy- 
pothesis was that persons with interdependent self-construals (Study 
1), Americans of Asian descent (Study 2), and persons in collectivistic 
countries (Studies 3 and 4) would adopt more avoidance personal 
goals in negotiating their daily lives than persons with independent 
self-construals, Americans of non-Asian descent, and persons in indi- 

vidualistic countries, respectively. 
Research on the relationship between avoidance persona! goals and 

SWB has demonstrated that avoidance goals are a negative predictor 
of SWB (Elliot & Church, in press; Elliot & Sheldon, 1997; Elliot, 
Sheldon. & Church, 1997). To date, all of this research has been con- 
ducted with U.S. samples. It is possible that this finding generalizes 
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across cultural contexts, but we suspect that it may be culturally con- 
strained. 

Most individuals, regardless of their culture, desire to feel that they 
are a valuable member of society (Heine & Lehman, 1999), and evalu- 
ate their SWB. at least in part, on this basis. Culture dictates what it 
means to-be a valued societal participant, and optimal functioning in a 
given culture entails utilizing self-regulatory tactics (e.g., goals) that 
are attuned to and, therefore, effectively serve these cultural emphases 
(Kitayama, Markus, Matsumoto, & Norasakkunkit, 1997). Avoidance 
goals (i.e., regulating according to negative outcomes) seem ill-suited 
to the individualistic emphasis on standing out, which fosters a bias 
toward positive information and a desire for positive outcomes. Thus, 
it is not surprising that avoidance goals have evidenced a negative re- 
lationship with SWB in the United States. However, avoidance goals 
seem more concordant with the collectivistic emphasis on fitting in, 
which fosters a bias toward negative information and a desire to avoid 
negative outcomes. Therefore, avoidance goals may not be negatively 
associated with SWB in collectivistic cultures. In the present research, 
we investigated the relationship between avoidance personal goals and 
SWB in South Korea and the United States (Study 3) and Russia and 
the United States (Study 4). We hypothesized that avoidance goals 
would be negatively related to SWB in the U.S. samples (replicating 
prior work), but would not be negatively related to SWB in the South 
Korean sample nor the Russian sample. 

STUDY 1 

In this study, we examined whether the adoption of avoidance per- 
sonal goals varies as a function of psychological construal. We hy- 
pothesized that interdependent self-construals would be positively 
related, and independent self-construals negatively related, to adop- 
tion of avoidance personal goals. 

Method 

Thirty-five male and 72 female U.S. undergraduates participated in 
the study; the sample was limited a priori to those of non-Asian de- 
scent. Participants completed the assessments in a take-home packet. 
Singelis's (1994) Self-Construal Scale was used to assess participants' 
interdependent (a = .71) and independent (a = .73) self-construals. 
Participants' personal goals were assessed using a revised version of 
Emmons's (1986) procedure for eliciting personal strivings (Elliot et 
al., 1997) in which individuals list the eight goals that they typically 
strive for in their daily life. Two trained coders independently catego- 
rized each goal as approach or avoidance; in this and all subsequent 
studies, interjudge agreement exceeded 99%, and coders were blind to 

all other variables. An avoidance-goals index was created by summing 
the number of avoidance goals listed and dividing by the total number 
of goals (given that approach-avoidance was coded dichotomously for 
each goal, approach and avoidance were reciprocal, and this measure 
functionally represents avoidance relative to approach goals). Partici- 
pants reported their sex after completing the other measures. 

Results and Discussion 

In this and all subsequent studies, preliminary analyses were con- 
ducted to control for the main and interactive effects of sex and, in 
Studies 3 and 4, other important control variables. These control vari- 
ables were retained in the final analyses when significant (see Judd & 
Kenny, 1981); all significant results are reported. 

The intercorrelations among the Study 1 variables are presented in 
Table 1. Consistent with our predictions, Pearson product-moment 
correlations revealed that interdependent self-construals were a posi- 
tive predictor of avoidance goals, r = .23, p < .05, and independent 
self-construals were a negative predictor, r = -.20,p < .05. A multi- 
ple regression analysis testing both self-construals simultaneously 
yielded the same results: Interdependent self-construals were a posi- 
tive predictor of avoidance goals, ß = .23, p < .05, and independent 
self-construals were a negative predictor, ß = -.24, p < .05. 

STUDY 2 

In this study, we sought to replicate Study 1 using ethnic category 
rather than psychological construal to represent the individualism-col- 
lectivism distinction. 

Method 

Sixty-five male and 116 female U.S. undergraduates participated in 
the study. Participants reported their sex and ethnicity at the beginning 
of the study, and approximately I week later attended a group session 
to complete the personal-goals assessment. The personal-goals assess- 
ment and avoidance-goal measure were the same as in Study 1, except 
that participants listed the goals that they would be pursuing during 
the next 3 months at minimum. 

Results and Discussion 

The intercorrelations among the Study 2 variables are presented in 
Table 2. Two contrasts were created for the analyses: Asian Americans 
(n = 22) versus non-Asian Americans (n = 159) and Asian Americans 
versus Caucasian Americans specifically (;; = 137). Consistent with 

Table 1. Intercorrelations among variables in Study 1 

Variable 
Avoidance       Interdependent Independent 

goals self-construals       self-construals       Sex 

Avoidance goals — 
Interdependent self-construals               .23* — 
Independent self-construals -.20* .03 
Sex -.03 .00 .19 

*/> < .05. 
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Table 2. Iiitercorrelations among variables in Study 2 

Avoidance     Asian Americans vs.      Asian Americans vs. 
Var'able goals non-Asian Americans    Caucasian Americans    Sex 

Avoidance goals — 
Asian Americans vs. 

non-Asian Americans .17* 
Asian Americans vs. 

Caucasian Americans .17* 
Sex .12 .07 .07 

*p < .05. 

our predictions, t tests revealed that Asian Americans (M = .24) listed 
more avoidance goals than did non-Asian Americans (M = .17), 
/(179) = 2.31, p < .05, and Caucasian Americans specifically (M = 
.17), r(157) = 2.10,p<.05. 

STUDY 3 

In this study, we sought to replicate Studies 1 and 2 using country 
(United States vs. South Korea) to represent the individualism-collec- 
tivism distinction. In addition, we examined the relationship between 
avoidance personal goals and SWB in the two countries. We hypothe- 
sized that avoidance goals would be negatively related to SWB in the 
U.S. sample, but would not be negatively related to SWB in the South 
Korean sample. 

Method 

Two hundred ninety-two undergraduates participated in the study: 
42 males and 60 females from the United States, and 118 males and 
72 females from South Korea.2 Care was taken to maximize the com- 
parability of the two samples; for example, participants from both 
countries were introductory psychology students at research-oriented 
universities of similar size (more than 15,000 students). 

All instructions and measures were translated from English to Ko- 
rean by a Korean psychologist, and back-translated by a second Ko- 
rean individual proficient in English and Korean. Independent judges 
in the United States assessed the equivalence of the original and back- 
translated versions of the measures and made minor revisions to the 
measures accordingly. 

Participants attended a small-group session in which their personal 
goals and SWB were assessed, and demographic information was ob- 
tained. The personal-goals assessment and the avoidance-goals mea- 
sure were the same as in Study 1, except that Emmons's (1986) 
original procedure for eliciting personal strivings was utilized. SWB 
was assessed using affect-balance (Positive Affect/Negative Affect Scale; 
Watson, Tellegen, & Clark, 1988) and life-satisfaction (Satisfaction 
With Life Scale; Diener, Emmons, Larsen, & Griffin, 1985) measures; 
the SWB index was created by summing the standardized scores from 
the individual measures (item level a = .89). Information regarding 
participants' sex, marital status, parental education, and family in- 

2. Two participants completed the goal assessment twice (listing different 
sets of goals); these participants were excluded from the analyses. 

come was also obtained; each of these variables has been identified as 
an important control variable in SWB research (see Diener, Suh, Lu- 
cas, & Smith, 1999). Participants reported their mother's and father's 
highest level of education (on a scale from "less than high school" [1] 
to "beyond college" [6]), and these two scores were summed to form 
the parental-education index. Participants reported their family's yearly 
income on a 9-point scale with monetary values calibrated across the 
two countries. 

Results and Discussion3 

The intercorrelations among the Study 3 variables are presented in 
Table 3. 

Country as a predictor of avoidance goals 

Consistent with our prediction, a / test revealed that South Korean 
participants listed more avoidance goals (M = .11) than did U.S. par- 
ticipants (M = .08), /(290) = 2.32, p < .05. 

Preliminary SWB analyses 

Mean and covariance structures (MACS) analysis was used to as- 
sess the measurement equivalence of SWB across the two countries 
(T. Little, 1997), with both the factor loadings and the intercepts of the 
indicators constrained to be equal across groups. The root mean 
squared error of approximation (RMSEA), nonnormed fit index 
(NNFI), and incremental fit index (IFI) were used to assess the fit of 
the model to the data (T. Little, 1997). This analysis supported the 
measurement equivalence of SWB in the United States and South Ko- 
rea: RMSEA = .052, NNFI = .99, IFI = .98. Thus, it was possible to 
proceed with confidence that the cross-cultural comparisons were be- 
ing conducted with a comparable SWB construct. 

An analysis of covariance revealed that U.S. participants reported 
higher SWB (adjusted M = 1.18) than did South Korean participants 
(adjusted M = -0.68), /(289) = 9.49, p < .05; males reported higher 

3. Following an anonymous reviewer's suggestion, in this study and the 
next we had two coders independently categorize each goal for achievement 
and affiliation content using Emmons's (1999) coding system (interjudge 
agreement exceeded 95%), and we repeated all analyses controlling for these 
goal contents (both independently and jointly). In both studies, all results re- 
ported in the text remained the same in these reanalyses. 
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Table 3. Intercorrelations among variable s in Study 3 

Variable Avoidance goals Country Subjective well-being Sex Married Parental education Family income 

Avoidance goals 
Country 
Subjective well-being 
Sex 
Married 
Parental education 
Family income 

.14* 
-.16** 

.08 

.04 

.01 

.01 

-.47** 
-.20** 

.04 
-.40** 

.00 

-.02 
-.02 

.14* 

.08 

-.03 
.04 
.02 

-.02 
.00 .34** 

*p < .05. **p< .01. 

SWB (adjusted M = 0.19) than did females (adjusted M = -0.23), 
r(289) = 2.20, p < .05. This between-country finding replicates prior 
research showing lower SWB in South Korean than U.S. samples 
(Diener & Diener, 1995). 

Avoidance goals as a predictor of SWB 

Consistent with prior research, a multiple regression analysis with 
U.S. participants revealed that avoidance goals were a negative predic- 
tor of SWB, F(l, 96) = 4.57, p < .05 (ß = -.21); as we predicted, 
however, this relationship did not even approach significance in the 
analysis with South Korean participants, F(l, 187) = 1.35, p > .24 
(ß = —.08). In the U.S. analysis, the interactions of avoidance goals 
with parental education (ß = -.26, p < .01) and marital status (ß = 
— .25, p < .01) also attained significance (detailed information regard- 
ing interactive results may be obtained from the senior author); in the 
South Korean analysis, the family-education variable was also signifi- 
cant (ß = .16,/? < .05). 

STUDY 4 

The majority of cross-cultural work contrasts one (or more) of the 
collectivistic countries of East Asia (e.g., China, Japan, South Korea) 
with the United States, and recently researchers have highlighted the 
need to attend to other collectivistic countries, such as those in Eastern 
Europe (Realo & Allik, 1999). Study 4 was an attempt to heed this call 
by examining whether the findings of Study 3 could be replicated with 
a Russian sample; Russia is characterized as a moderately collectivis- 
tic country in the cross-cultural literature (Ryan et al., 1999; Stet- 
senko, Little, Oettingen, & Baltes, 1995). We hypothesized that the 
Study 3 findings would indeed generalize to Russia. 

Method 

Two hundred sixty-three undergraduates participated in the study: 
40 males and 59 females from the United States, and 72 males and 92 
females from Russia.4 As in Study 3, care was taken to maximize the 
comparability of the two samples; for example, participants from both 
countries were students at highly selective, research-oriented universi- 
ties of similar size (fewer than 5,000 undergraduates). 

4. A portion of the data in this study was also used by Ryan et al. (1999) to 
investigate a separate set of issues. 

The procedure involved in translating the materials was compara- 
ble to that described for Study 3. In addition, the procedure and mate- 
rials were the same as in Study 3, only participants listed 10 personal 
goals, a 5-point scale was used to assess maternal and paternal educa- 
tional level, and a more extensive assessment of well-being was ob- 
tained for the SWB index (item level et = .93) by using measures of 
life satisfaction (Satisfaction With Life Scale; Diener et al., 1985), de- 
pression (Center for Epidemiological Studies Depression Scale; Rad- 
loff, 1977), vitality (Subjective Vitality Scale; Ryan & Frederick, 
1997), self-actualization (Short Index of Self-Actualization; Jones & 
Crandall, 1986), and self-esteem (Rosenberg Self-Esteem Scale; 
Rosenberg, 1965). 

Results and Discussion 
The intercorrelations among the Study 4 variables are presented in 

Table 4. 

Country as a predictor of avoidance goals 

Consistent with our prediction, a t test revealed that Russian partic- 
ipants listed more avoidance goals (M = .16) than did U.S. partici- 
pants (M = .09), r(261) = 4.62, p < .01. 

Preliminary SWB analyses 

Results from a MACS analysis supported the measurement equiva- 
lence of SWB in the United States and Russia: RMSEA = .069, NNFI = 
.90, IFI = .92. A t test revealed that U.S. participants reported higher 
SWB (M = 1.20) than did Russian participants (M = -0.76), r(261) = 
4.19, p < .01, a finding consistent with prior research (Balatsky & 
Diener, 1993). 

Avoidance goals as a predictor of SWB 

Consistent with prior research, a Pearson correlation revealed that 
avoidance goals were a negative predictor of SWB for U.S. participants, 
r = —.36, p < .01; as we predicted, this relationship did not even ap- 
proach significance for Russian participants, r = -.05, p > .56. 

GENERAL DISCUSSION 

The results from the present research supported our primary hy- 
pothesis that the adoption of avoidance (relative to approach) personal 
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Table 4. Intel-correlations among variables in Study 4 

Variable Avoidance goals    Country    Subjective well-being      Sex      Married    Parental education    Family income 

Avoidance goals — 
Country .28** 
Subjective well-being -.21** 
Sex .09 
Married -.04 
Parental education —.06 
Family income . 11 

_ 95** 

-.03 

-.03 
.01 

.00 
-.02 
-.01 
.01 

10 — 
14* .01 
10 -.08 .36* 

*p< .05. **p< .01 

goals varies as a function of individualism-collectivism. Interdepen- 
dent self-construals were positively related and independent self-con- 
struals were negatively related to adoption of avoidance goals, Asian 
Americans adopted more avoidance goals than non-Asian Americans, 
and persons from collectivistic countries (South Korea and Russia) 
adopted more avoidance goals than those from an individualistic 
country (the United States). Thus, the proposition that collectivism, 
compared with individualism, promotes adoption of avoidance goals 
was documented across the three most common representations of in- 
dividualism-collectivism utilized in the literature—psychological con- 
strual, ethnic category, and cultural attribute (i.e., country). 

Although little empirical work has explicitly addressed the issue of 
cross-cultural differences in approach-avoidance motivation, as noted 
earlier, a few studies in the extant literature may be interpreted from 
an approach-avoidance standpoint. For example, research has found 
that collectivists, relative to individualists, are higher in neuroticism, 
lower in extraversion, higher in fear of failure, and higher in social 
anxiety, and use more avoidance-based coping strategies (Abe & 
Zane, 1990; Chang, 1996; Eaton & Dembo, 1997). The present find- 
ings complement this research by demonstrating that collectivists, rel- 
ative to individualists, engage in more avoidance regulation at the goal 
level of analysis. Note that our research documented this approach- 
avoidance difference with an idiographic, rather than nomothetic, as- 
sessment procedure. Therefore, we were able to use participants' own 
personally articulated goal statements to demonstrate that collectivism 
promotes a greater emphasis on avoiding or eliminating the negative 
than does individualism. 

Just as there has been little cross-cultural research conducted on 
approach-avoidance motivation, there has been a dearth of research 
conducted in any culture on antecedents of avoidance personal goals. 
The studies that have been conducted to date have focused on intra- 
psychic variables such as motive dispositions (Elliot & Sheldon, 1997) 
or neurophysiological sensitivities (Elliot & Sheldon, 1998; Elliot et 
al., 1997). The present research extends this work by documenting 
cultural context as an antecedent of avoidance personal goals. The 
findings discussed in the previous paragraph suggest that culture plays 
a role in the development of motive dispositions such as fear of failure 
and fear of rejection, and may even influence neurophysiological sen- 
sitivities such as neuroticism and extraversion (see also Markus et al., 
1996). This raises the interesting possibility that these intrapsychic 
variables may, in part, account for (i.e., mediate) the link between in- 
dividualism-collectivism and adoption of avoidance goals, and future 
work would do well to investigate this possibility. 

In addition to supporting our primary hypothesis, the results of our 
studies provided support for our secondary hypothesis regarding the 
link between avoidance personal goals and SWB across cultures. 
Avoidance goals were a negative predictor of SWB in the United 
States, but were not a negative predictor of SWB in either South Korea 
or Russia. 

In individualistic cultures such as the United States, the attainment 
of positive outcomes is emphasized and valued, whereas in collectivis- 
tic cultures such as South Korea and Russia, avoiding negative out- 
comes is emphasized and valued. Our results indicate that personal 
goals that mismatched the cultural emphasis (avoidance goals in the 
United States) were negative predictors of SWB, whereas those that 
matched the cultural emphasis (avoidance goals in South Korea and 
Russia) were not negative predictors of SWB. A conceptual parallel 
may be drawn between these results and those from Brunstein, 
Schultheiss, and Grassmann's (1998) recent research on goals and mo- 
tives. These researchers demonstrated that personal goals are a nega- 
tive predictor of SWB when they are incongruent with the individual's 
motive dispositions (e.g., agenlic goals for a person high in the need 
for communion), but are not a negative predictor of SWB when they 
are congruent with the individual's motive dispositions (e.g., agentic 
goals for a person high in the need for agency). Our results document 
similar relationships, focusing on culture rather than motive disposi- 
tions, and goal valence rather than goal content. 

Although avoidance personal goals were not negative predictors of 
SWB in South Korea and Russia, it is interesting to note that they 
were unrelated to SWB, rather than positively related. This may reflect 
a basic structural feature of avoidance goals—they enable one to ac- 
quire the absence of negative outcomes, but do not enable one to ac- 
quire the presence of positive outcomes (Elliot et al., 1997). It may be 
the case, across cultures, that the absence of negative outcomes (e.g., 
relational discord) can benefit SWB to some degree, in some situa- 
tions, but that the presence of positive outcomes or "inputs" (e.g., rela- 
tional harmony) is additionally required to optimally facilitate SWB 
(Ryan, 1995). Thus, in collectivistic countries, avoidance goals may 
not negatively predict SWB because they are in accord with the cul- 
tural emphasis on avoiding negative outcomes, but they may fail to 
positively predict SWB because they are unable to produce the posi- 
tive outcomes needed by the organism. Alternatively, it is possible that 
the South Korean and Russian results simply reflect a limited assess- 
ment of SWB. The SWB measures that we used may be construed as 
emphasizing individual well-being, rather than relationship- or com- 
munity-oriented well-being (e.g., collective self-esteem, relationship 
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harmony or satisfaction), and these latter types of well-being may be 
what is most important to persons from collectivistic cultures and 
most relevant to their goal striving (Diener & Suh, 1999; Heine et al., 
1999). Thus, avoidance goals might indeed facilitate SWB in collec- 
tivistic countries—but not the type of SWB that we examined. Clearly, 
additional research is needed to more intricately examine the com- 
plexities involved in the relationship between avoidance regulation 
and well-being across cultures. 

Some limitations of the present research should be noted. First, as 
in all cross-cultural research (Singelis, 2000), the countries we con- 
trasted in Studies 3 and 4 differ in many ways. For example, in addi- 
tion to the individualism-collectivism dimension that we highlighted, 
the United States likely varies from South Korea and Russia on other 
cultural dimensions (e.g., the vertical-horizontal dimension; Triandis, 
1995), and in terms of macrosocial characteristics (e.g., the nature and 
stability of their economic systems). Investigating whether the present 
findings can be replicated in other individualistic and collectivistic 
countries is an important priority. Second, the samples in our study 
were drawn from restricted segments of the U.S., South Korean, and 
Russian populations in order to maximize comparability. Accordingly, 
the generalizability of our findings to the populations at large remains 
an open question. Finally, the present research was correlational and 
concurrent in nature; therefore, definitive conclusions regarding cau- 
sality are not warranted. 

In sum. the present research adds to the expanding empirical cor- 
pus demonstrating the utility of the individualism-collectivism distinc- 
tion in the analysis of psychological processes. In addition, our 
research highlights the importance of testing, rather than merely pre- 
suming, the invariance of empirical relationships across cultures 
(Fiske, Kitayama, Markus, & Nisbett, 1998). Our studies are among 
only a few cross-cultural investigations of goals that have been con- 
ducted in the literature to date, and we encourage other goal research- 
ers, and motivational researchers more generally, to examine their 
constructs in cultural context. Such research is likely to be multiply 
beneficial, as it promises not only to yield information regarding 
cross-cultural differences, but also to further illuminate the precise na- 
ture of basic motivational processes. 
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20 Abstract 
21 This study examined the relationship of spirituality with emotional and physical adjustment to daily 
22 stress. One hundred and thirteen college students completed questionnaire measures of spirituality, daily 
23 stress, affect, and physical symptoms at two times one month apart. The results showed that spirituality 
24 buffered the adverse effect of stress on adjustment, controlling for the use of various coping strategies. The 
25 findings have implications for developing prevention programs to improve people's coping skills by incor- 
26 porating greater emphasis on spirituality. © 2001 Published by Elsevier Science Ltd. All rights reserved. 

Keywords: Spirituality; Stress-buffering effect; Emotional and physical adjustment 

The notion that religiousness or spirituality has beneficial health consequences has been sup- 
32 ported by numerous empirical studies (see reviews by Joseph, 1998; Pargament, 1997). "Reli- 

giousness" and "spirituality" may be defined as overlapping concepts that involve "the subjective 
feelings, thoughts, and behaviors that arise from a search for the sacred" (Larson, Swyers, & 
McCullough, 1998, p. 22). They differ, however, in that religiousness also implies association with 
an identifiable group. Previous studies have focused on relations of religiousness with health, but 
due to the conceptual overlap between religiousness and spirituality, these studies also bear on the 

38 relation of spirituality with health. 
39 Matthews, Larson, and Barry (1994), for example, reviewed research showing that religious 
40 factors were associated with lower substance use and negative affect, and with improved quality 
41 of life, life satisfaction, marital satisfaction, altruism, and self-esteem. In addition, religious 

«        * Corresponding author. Tel.: + 1-212-659-5646; fax: + 1-212-849-2564. 
44 E-mail address: youngmee.kim@mssm.edu (Y. Kim). 
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1 factors were related to reduced blood pressure, improved general health, and longer life. 
2 However, not all  studies supported the adaptive function of religiousness.  For example, 
3 family members waiting for a relative undergoing coronary artery bypass surgery reported 
4 higher   levels   of  depression   and   anxiety  when   they  used   religious   coping   strategies   to 
5 adjust to the stress (Pargament, Cole, Vandecreek, Belavich, Brant, & Perez 1999). In 
e diverse samples coping with assorted life Stressors (i.e. people coping with the Oklahoma 
7 City bombing, college students coping with major life Stressors, elderly hospitalized 
a patients coping with serious medical illness, and church members coping with major life 
9 Stressors), Pargament and colleagues identified positive and negative patterns  of religious 

io coping methods and found that the negative patterns (e.g. appraisals involving a punishing 
11 God, deferring to God's will) were associated with higher levels of distress and psychosomatic 
12 symptoms (Pargament, Smith, Koenig, & Perez, 1998; Pargament, Zinnbauer, Scott, Butter, 
13 Zerowin, & Stanik, 1998). 
14 Although empirical studies consistently indicate that religiousness is commonly used in times of 
is stress, they are inconsistent in showing its effectiveness. The discrepancy in the findings may result 
16 from using insensitive measures of religiosity, relying on cross-sectional designs, or failing to 
17 incorporate cultural diversity in measures and designs (Hathaway & Pargament, 1991; Thoresen, 
is 1999). It is also possible that the effectiveness of religiousness in coping depends on the level of 
19 stress experienced. Indeed, religiousness has been found to moderate the effect of stress on 
20 adjustment. Park and colleagues (Park, Cohen, & Herb, 1990) found that intrinsic religiousness 
21 moderated the effect of stress on depression for Protestant college students, although this mod- 
22 erating effect was not found for Catholics. This finding has been replicated with community 
23 adults (Hettler & Cohen, 1998) and patients and their significant others coping with kidney 
24 transplant surgery (Tix & Frazier, 1998). 
25 The existing findings about religiousness suggest that the overlapping construct of spirituality 
26 may be a significant factor in mental and physical health, but it is still unclear how it is related to 
27 coping, and whether it influences health regardless of stressful circumstances or by moderating 
28 the effects of stress. We theorize that spirituality may buffer the effects of stress on health through 
29 its influence on four domains: cognition, emotion, behavior, and transcendence (Seidlitz, Aber- 
30 nethy, Duberstein, Evinger, Chang, & Lewis, 2000). Spiritual beliefs may boost self-esteem 
31 (Maltby, Lewis, & Day, 1999), or provide constructive attributional perspectives that help a per- 
32 son find his/her sense of meaning and purpose, thereby limiting mental health consequences of 
33 adverse life experiences (Clark, Friedman, & Martin, 1999; Koenig, Hays, George, Blazer, Lar- 
34 son, & Landerman, 1997; Spilka, Shaver, & Kirkpatrick, 1985). Spiritual involvement may reduce 
35 negative affect and increase feelings of security and comfort through fulfilled innate needs for 
36 relatedness (Cobb, 1976; House, Landis, & Umberson, 1988; Kobasa, Maddi, Puccetti, & Zola, 
37 1984; Sarason, Sarason, Potter, & Antoni, 1985; Wallston, Alagra, DeVellis, & DeVellis, 1983). 
38 Spiritual practices may limit the harmful effects of stress by developing supportive social net- 
39 works and promoting health behaviors (Koenig et al. 1997; Maltby et al., 1999; Waite, Hawks, & 
40 Gast, 1999). Finally, coping may be facilitated by the experience of transcending one's psycho- 
41 logical distress or physical suffering, giving a sense of secondary control over the situation (Par- 
42 gament et al., 1999; Seidlitz et al., 2000). These components of spirituality may contribute to 
43 mental or physical health above and beyond the effects of nonreligious coping strategies (Parga- 
44 ment, 1997; Pargament et al., 1999). 
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1 Previous studies have tended to focus on the effects of religiousness on adjustment in major 
2 stress situations such as illness (e.g. Koenig, Cohen, Blazer, Kudler, Krishnan, & Sibert, 1995; 
3 Oxman, Freeman, & Manheimer, 1995; Pargament, Smith et al., 1998; Tix & Frazier, 1998), vic- 
4 timization (Thompson & Vardaman, 1997), war (Pargament et al., 1994), and the death of a loved 
5 one (e.g. Hettler & Cohen, 1998; Mclntosh, Silver, & Wortman, 1993; Park & Cohen, 1993). 
e Spirituality, however, is a part of the everyday lives of most individuals (Pargament, 1997) and 
7 may also affect adjustment to minor daily life events. Because of the frequency of daily hassles, 
a they may have a significant impact on health, even though they are less serious than major 
9 Stressors (Böiger, DeLongis, Kessler, & Schilling, 1989; Eckenrode, 1984). Daily Stressors often 

io have been found to be significant correlates of physical symptoms (Cohen, Burt, & Bjork, 1987; 
11 Eckenrode, 1984; Holahan & Moos, 1991; O'Leary, 1990; Salovey, O'Leary, Stretton, Fishkin, & 
12 Drake, 1991). Indeed, a recent study showed that among individuals with pain due to rheumatoid 
13 arthritis, those who reported frequent daily spiritual experiences had higher levels of positive 
14 mood, lower levels of daily negative mood (Keefe et al., 2001). Therefore, the study of the role of 
is spirituality in adjusting to daily Stressors may have implications for health. 
is Whereas most studies on the impact of religiousness on adjustment have focused on elderly 
17 populations, several have examined its effects in college students. Some studies have found that 
is religiosity in college students was positively associated with high self-esteem and problem-focused 
19 coping (Knox, Langehough, Walters, & Rowley, 1998; Maltby & Day, 1999; Maton, 1989) and 
20 negatively associated with depression, avoidance coping, substance use, or engaging in risky sex- 
21 ual behavior (Maltby & Day, 1999; Poulson, Eppler, Satterwhite, Wuensch, & Bass, 1998). 
22 However, other studies have found that religious coping was maladaptive (Pargament, Zinnbauer 
23 et al., 1998; Schafer, 1997) or unrelated to mental health (Bergin, Stinchfield, Gaskin, Masters, & 
24 Sullivan, 1988) or stress (Schäfer & King, 1990). This research suggests that some types of reli- 
25 giousness may be adaptive whereas other types may be maladaptive. Findings may depend on 
26 how researchers define religiousness and which forms of religious coping they measure. 
27 The purposes of the present study were: (1) to determine whether spirituality is related to better 
28 emotional and physical adjustment in college students; (2a) to examine whether spirituality buf- 
29 fers the effects of stress on emotional and physical adjustment over time; (2b) if spirituality buf- 
30 fers the adverse effects of stress, to examine whether these effects are the same regardless of 
31 affiliation with a religious group; and (3) to test the relative contributions of spirituality versus 
32 other coping strategies to emotional and physical adjustment. 
33 

34 

35 1. Method 
36 

37 1.1. Participants 
38 

39 University students in Seoul, Korea taking an introductory psychology course (n = 135 at Time 
40 1, »= 161 four weeks later at Time 2) completed questionnaires for class extra credit. One hun- 
41 dred and thirteen students (73 men and 40 women) who completed the questionnaires at both 
42 times were included in the analyses. There was no significant differences in study variables 
43 between participants who completed both questionnaires and those who completed only the Time 
44 1 questionnaires, Ps>0.2. The median age was 20 years (range was 19-33 years). Religious 
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affiliation was distributed as follows: Buddhist (5%), Catholic (13%), Protestant (31%), other 
(3%), and no religious preference (48%). Participants were categorized into two groups based on 
whether or not they were religiously affiliated. The questionnaires were presented in the partici- 
pants' native language, with scales translated into Korean by the first author, back-translated by 
a bilingual person, and then checked by the second author. 

1.2. Measures 

1.2.1. Spirituality 
The 8-item Spiritual Transcendence Index (STI; Seidlitz et al., 2000) was used to assess indivi- 

dual differences in spirituality at Time 1 only. The STI refers to a subjective experience of the 
sacred that affects one's self-perception, feelings, goals, and ability to transcend difficulties. To 
accommodate different conceptualizations of spirituality, it refers specifically to "God" in one 

14 subset of four items (e.g. "I experience a deep communion with God") and to "spirituality" or 
is    "spiritual" in another subset of four items (e.g. "My spirituality gives me a feeling of fulfill- 
16 ment"). Spirituality, as measured by the scale, does not imply association with an identifiable 
17 religious group. Participants rated the items on a 6-point Likert scale (1 = extremely disagree and 
is    6 = extremely agree). The STI score is based on the average rating of the eight items, higher scores 
19 indicating higher spirituality. The test-retest reliability for the subscale, based on a four-week 
20 interval in the present study, was 0.86. Evidence for the validity of the STI is accumulating (Kim, 
21 Seidlitz, Ro, Evinger, & Duberstein, 2001; Seidlitz et al., 2000). 
22 

23 1.2.2. Coping 
24 The 28-item COPE-S (Carver, 1997) was used to measure individual differences in various 
25 coping styles at Time 1 only. It included items measuring various strategies, such as self-distrac- 
26 tion, active coping, denial, substance use, use of emotional or instrumental support, disengage- 
27 ment,  venting, positive  reframing,  planning,  humor,  acceptance,  religion,  and  self-blame. 
28 Participants rated the items on a 4-point Likert scale (1=1 usually don't do this at all and 4 = 1 
29 usually do this a lot). In an attempt to avoid conceptual overlap with spirituality, as measured by 
30 the STI, the religion subscale was excluded from a higher-order factor analysis of the other 
31 COPE-S subscales. The higher-order factor analysis with varimax rotation extracted five factors 
32 with eigenvalues greater than 1 (65.4% of the variance was explained). Planning, active coping, 
33 acceptance, and positive reframing loaded positively on the first factor (eigenvalue = 3.15), which was 
34 labeled problem-focused coping. Venting, self distraction, and use of instrumental support loaded 
35 positively on the second factor (eigenvalue = 1.84), which was named venting. Behavioral disengage- 
36 ment, self blame, and use of emotional support loaded positively on the third factor (eigenva- 
37 lue= 1.25), which was labeled avoidance. Denial and substance use loaded positively on the fourth 
38 factor (eigenvalue = 1.21), which was named denial. Finally, humor loaded on the fifth factor (eigen- 
39 value = 1.06), which was labeled humor. These five styles were created by summing relevant items and 
40 were used in the following analyses as measures of individual differences in coping strategies. 
41 

42 1.2.3. Stress 
43 The 58-item College Student's Daily Events Scale (Won, Lee, & Kim, 1989) was used to assess 
44 the level of stress that participants experienced in their daily life at both Times 1 and 2. The scale 
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was developed with Korean college students and found to be reliable and valid (Won et al., 1989). 
The items were rated on an 8-point Likert scale (0 = not at all stressful and 7 = extremely stress- 
ful). Example items are "Someone did not keep an appointment with me." And "Could not finish 
projects that I planned for today." The average rating of the 58 items was used to indicate the 
level of daily stress. 

1.2.4. Emotional adjustment 
The 20-item Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988), 

consisting of 10 positive and 10 negative affect adjectives, was used to assess the degree of indi- 
viduals' emotional adjustment at both Times 1 and 2. Participants rated the items on a 5-point 
Likert scale (1 =not at all and 5 = extremely). Positive and negative affect scores were based on 
the average rating of the 10 adjectives comprising each scale. Higher scores on positive affect and 
lower scores on negative score indicate better emotional adjustment. 

1.2.5. Physical adjustment 
The 36-item Cohen-Hoberman Inventory of Physical Symptoms (CHIPS; Cohen & Hoberman, 

1983) measured physical symptoms that participants experienced during the past month, exclu- 
sive of psychological symptoms (e.g. depression), at both Times 1 and 2. Participants rated the 
items on a 5-point Likert scale (1 =not at all and 5 = extremely). The average rating of the 36 items 
was used to measure physical adjustment, higher scores indicating poorer physical adjustment. 

2. Results 

Means, S.D.s, and alphas of the study variables are shown in Table 1. All scales were reliable 
(as > 0.70, except venting and avoidance coping styles). 

In order to examine the three research questions, Pearson correlations and a series of hier- 
archical regression analyses were performed. The hierarchical regressions examined effects on 

Table 1 
2Means, S.D.s, and alphas of study variables11 

Time 1 Time 2 

Mean S.D. Mean S.D. 

STI 
Problem-focused 
Venting 
Avoidance 
Denial 
Humor 
Stress 
Positive affect 
Negative affect 
Physical symptoms 

3.08 
2.96 
2.48 
2.03 
1.84 
2.04 
1.97 
2.64 
2.38 
0.85 

1.32 
0.60 
0.57 
0.48 
0.69 
0.70 
0.86 
0.64 
0.61 
0.49 

0.96 
0.85 
0.67 
0.52 
0.70 

0.94 
0.81 
0.81 
0.91 

2.04 
2.66 
2.42 
0.93 

1.03 
0.67 
0.69 
0.59 

0.96 
0.82 
0.84 
0.93 

a STI, Spiritual Transcendence Index. Problem-focused, Venting, Avoidance, Denial, and Humor are coping styles. 
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1 each of three dependent variables: positive affect, negative affect, and physical symptoms. In each 
2 regression, the initial score (Time 1) of the dependent variable was controlled for in step 1 and the 
3 initial score (Time 1) of stress level was controlled for in step 2. The nine main effect variables— 
4 spirituality, the five coping styles, stress at Time 2, and religious affiliation (1 for religiously 
5 affiliated and -1 for not religiously affiliated)—were entered in step 3. Thus, the main effect of 
e stress at Time 2 indicates the unique contribution of stress to changes in the dependent variable 
7 over time, adjusting for initial stress (Cohen & Cohen, 1983). Two-way interaction terms 
s between stress at Time 2 and spirituality, and stress at Time 2 and the five coping style scores 
9 were entered in step 4. A three-way interaction term among stress at Time 2, spirituality, and 

io religious affiliation was entered in step 5. To reduce multicollinearity, predictor variables were 
11 centered on their sample means prior to the calculation of interaction terms (Aiken & West, 
12 1991). 
13 In figures provided to help interpret significant interaction effects, values for the dependent 
14 variable were calculated based on scores of the predictor variables that were one standard 
is deviation above and one standard deviation below the means of the relevant predictor variables 
is (Cohen & Cohen, 1983). These estimates were then used to calculate slopes for the dependent 
17 variable relevant to each predictor variable. 
18 

19 Is spirituality related to better emotional and physical adjustment? 
20 

21 The Pearson correlations reported in Table 2 revealed that the spirituality was not associated 
22 with stress, or with emotional or physical adjustment at either Time 1 or Time 2. In the series of 
23 hierarchical regressions reported in Table 3, the main effect for the spirituality (step 3), control- 
24 ling for use of various coping strategies and changes in stress, was significant in change in nega- 
25 tive affect but not significant for changes in positive affect or physical symptoms. These results 
26 suggest that spirituality directly related to adjusting to negative affect but spirituality may not be 
27 directly related to positive emotional and physical adjustment. 
28 

29 Does spirituality moderate the impact of stress on adjustment? 
30 

31 The hypothesized stress-moderating effects of spirituality on emotional and physical adjustment 
32 are also shown in Table 3. The stressx spirituality interaction effect (step 4) was significant on 
33 changes in both negative affect and physical symptom reports, but not on change in positive 
34 affect. As shown in Figs. 1 and 2, the positive relations between stress and both negative affect 
35 (Fig. 1) and physical symptom reports (Fig. 2) were weaker at higher levels of spirituality. These 
36 results suggest that spirituality buffered the effect of stress on negative affect and physical 
37 adjustment. 
38 Next, we examined whether the stress moderating effects of spirituality were contingent on 
39 whether the participants were religiously affiliated. The three-way interaction in step 5 in Table 3 
40 was significant on negative affect but not significant on physical adjustment. The result suggests 
41 that spirituality buffered the effect of stress on negative affect more for participants affiliated with 
42 a religious group than for those without religious affiliation. Spirituality, however, buffered the 
43 effect of stress on physical adjustment regardless of whether the participants were affiliated with a 
44 religious group. 
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Does spirituality influence the adjustment above and beyond various coping styles? 

10 

12 

13 

16 

42 

43 

The correlations of the various coping styles with stress, positive affect, negative affect, and 
physical symptom reports at both measurement times are shown in Table 2. Problem-focused 
coping was associated with higher positive affect. Venting was unrelated to adjustment. Avoid- 
ance and denial were associated with higher negative affect and reported physical symptoms. 
Humor had inconsistent positive relations with both positive and negative affect. However, the 
main effects for coping styles on these variables were non-significant in the hierarchical regres- 
sions when adjusted for the baseline levels of the dependent variables and stress, and the con- 
current levels of stress and spirituality, except for an effect of humor on negative affect (Table 3). 
Using humor as a coping style also moderated the association of stress and positive affect, such 
that participants who used humor to face stress reported higher positive affect. Problem-focused 

Table 3 
Hierarchical regression analyses on adjustment outcomes11 

PA T2 NA T2 Symptoms_T2 

R2A R2A ß R2A 

19 Step I 

20 Baseline DV at Time 1 0.49* 

21 Step 2 

22 Stress_Tl 0.11 

23 Step 3 
24 Stress T2 0.16 

?"i STI -0.10 
Problem-focused (P) 0.07 
Venting (V) 0.06 

2/ Avoidance (A) -0.16 
28 Denial (D) 0.16 
29 Humor (H) 0.16 

30 Religiously Affiliated (RA) 0.15 

31 Step 4 
32 Stress T2xSTI 0.05 

33 Stress T2xP -0.09 

34 
Stress T2xV -0.13 
Stress T2xA -0.01 

3b Stress T2xD 0.04 
36 Stress_T2xH 0.20* 
37 

Step 5 
30 RA x Stress T2x STI -0.15 

0.24* 

0.01 

0.09 

0.44* 

0.30* 

0.05 

0.34** 
-0.22* 
-0.01 
-0.01 
-0.16 

0.07 
0.24** 
0.21* 

-0.19* 
-0.24** 

0.10 
0.03 
0.05 
0.01 

0.19* 

0.08* 

0.15* 

0.65* 

0.19* 

0.08* 

0.24* 
0.00 
0.03 
0.01 

-0.02 
0.06 

-0.06 
-0.05 

-0.19* 
-0.11 

0.10 
-0.13 

0.09 
-0.07 

0.42* 

0.03* 

0.04 

0.05 

0.01 -0.21* 0.02* -0.06 0.00 

a Tl, Time 1; T2, Time 2; STI = Spiritual Transcendence Index; Problem-focused, Venting, Avoidance, Denial, and 
Humor are coping styles; RA, 1 for religiously affiliated, -1 for not religiously affiliated; PA, Positive Affect; NA, 
Negative Affect; Symptom, Physical symptom reports 

* P < 0.05 
** P < 0.01 
*** P < 0.001 
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coping moderated the association of stress and negative affect, indicating that participants who 
used problem-focused coping reported lower negative affect. No coping strategies moderated the 
associations of stress with physical symptom reports. In contrast, the stress-buffering effects of 
spirituality on negative affect and physical adjustment were independent of the various coping 
strategies. 

8    Discussion 

The purposes of the study were to examine whether spirituality either had direct effects, or 
moderated the effects of stress, on emotional or physical adjustment in college students. The 
findings illustrated that controlling for stress rather than coping strategies, spirituality had a 
direct ameliorative effect on negative affect, and buffered the adverse effects of stress on negative 
affect and physical adjustment. Spirituality was not directly related to stress, however, nor did it 
independently reduce physical symptoms, or increase positive affect, findings which are consistent 
with previous religiousness studies (e.g. Bergin et al., 1988; Schäfer & King, 1990) but incon- 
sistent with others (e.g. for reviews, see Carr & Schumaker, 1996; Koenig, Larson, & Larson, 
2001; Pargament, Koenig, & Perez, 2000; Shafranske, 1996). Instead, spirituality was related to 
these adjustment indicators only in interaction with changes in stress. 

CM 
K 
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  High_STI •  •  *   Low_STI 

Fig. 1. STI's stress-buffering effect on negative affect. 
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The findings of the stress-buffering effects of spirituality on negative affect and physical symp- 
toms are consistent with previous studies on college students (Maton, 1989; Park et al., 1990) as 
well as on elderly populations (Hettler & Cohen, 1998; Kendler, Gardner, & Prescott, 1997; Tix & 
Frazier, 1998; Williams, Larson, Buckler, Heckman, & Pyle, 1991). While a stress-buffering effect 
of spirituality was found for Protestants, but not for Catholics, in the previous studies (e.g. Het- 
tler & Cohen, 1998; Park et al., 1990; Tix & Frazier, 1998), in the present study, spirituality 
moderated the effects of stress regardless of religious affiliation. About half of participants in the 
present study indicated they did not have a religious affiliation. Thus, the findings in the present 
study were not limited to religious individuals, and suggest the possible usefulness of spirituality 
in coping in nonreligious populations. In addition, the present findings extended previous studies 
that focused on major Stressors, showing that spirituality buffered the adverse effects of daily 
Stressors. 

As suggested by Seidlitz and colleagues (2000) and Hathaway and Pargament (1991), spiri- 
tuality may be an important resource in transcending or ameliorating Stressors, regardless of 
individuals' association with an identifiable religious group. The STI was specifically developed to 
omit reference to religion and to accommodate different conceptualizations of spirituality. The 
finding that spirituality, as measured by the STI, buffered the effects of stress in this Asian student 
sample, many of whom had no religious affiliation, indicates the importance of distinguishing 
spirituality from religiousness and the validity of the instrument. In addition, the results extend 
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Fig. 2. STTs stress-buffering effect on physical symptom reports. 
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1 the literature to a non-Western population, which often has been neglected in the psychology of 
2 religion. 
3 The STI conceives of spirituality as conferring four types of subjective benefits—cognitive, 
4 affective, motivational, and transcending. While these four influences or aspects of spirituality are 
5 reflected in the content of the STI, they are not independently measured and their specific effects 
e in buffering stress require further study. The STI measures a perception of spiritual purpose and 
7 God's presence in one's life. We speculate that such perceptions may assist in coping with stres- 
s sors by providing a broad positive perspective of one's life within which to understand and 
9 withstand difficulties that may arise. Spiritual people may be less distracted by problems or be less 

io likely to overemphasize them, instead viewing difficulties as meaningful or even useful episodes in 
11 the larger context of life. Spiritual people as measured by the STI tend to experience feelings of 
12 fulfillment and deep communion with God. It is possible that these positive emotional experiences 
13 abide through the vicissitudes of life and provide inner strength and solace that guard against and 
14 help dispel feelings of anxiety or despair. The STI also measures the individual's perceived com- 
15 mitment to God and spirituality. The motivation towards spiritual experience and growth may 
is provide a focus and direction to the person's life that is unshaken by difficulties or annoyances. 
17 While everyday problems may adversely affect other goals, the goal of maintaining and develop- 
18 ing one's spirituality may be less subject to external disturbances, providing a continuous and 
i9 fulfilling objective and direction to the person's life. 
20 Finally, the STI measures the perception that the person's spirituality helps to transcend pro- 
21 blems and maintain a sense of inner peace in spite of them. The fact that those scoring higher on 
22 the measure were less likely to report experiencing negative affect or physical symptoms in the 
23 face of higher stress is evidence that this transcending influence of spirituality was operative and 
24 valid. Future work is needed that examines whether each of these specific aspects of spirituality 
25 are involved in reducing the adverse effects of stress. 
26 The stress-buffering effects of spirituality found in the present study were independent of other 
27 coping strategies. This finding supports Pargament's (1997) conclusion that religious coping 
28 accounts for unique variance in mental or physical health independent of the effects of non- 
29 religious coping, and is consistent with previous empirical studies (e.g. Pargament et al., 1999). It 
30 suggests that boosting spirituality may be one way to help students adjust to daily stress. 
31 While the stress-buffering effect of spirituality was found on negative affect and physical 
32 adjustment, it was not found on positive affect. Consistent with findings that negative affect and 
33 positive affect are independent of each other (e.g. Watson et al., 1988), spirituality had different 
34 effects on these two types of affect. The effect of spirituality on positive affect has been under- 
35 studied in previous research, thus, the lack of relation found in the present study should be 
36 replicated in future studies before firm conclusions are drawn. In addition, coping with different 
37 types of Stressors may influence positive affect in different ways. For example, when individuals 
38 visualized their controllable stressful events and the emotions they had experienced, or visualized 
39 having resolved the problem, they reported more positive affect (Rivkin & Taylor, 1999). 
40 In the present study, spirituality ameliorated the effects of perceived daily stress on self-reported 
41 negative affect and physical symptoms in Korean college students. Future studies should attempt 
42 to replicate the current findings with people in other age and cultures, over a longer time-frame, 
43 and using objective physical health measures. It may also be useful to assess specific adjustment 
44 indicators that are more critical for specific subgroups (e.g. drug abuse for adolescents; post- 
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1 parturm depression for women who recently delivered babies). The findings have implications for 
2 promoting prevention programs that incorporate greater emphasis on spirituality as a way to 
3 improve people's coping skills. 
4 
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THE DEVELOPMENT OF THE SELF-REGULATION OF 

WITHHOLDING NEGATIVE EMOTIONS QUESTIONNAIRE 

YOUNGMEE KIM, EDWARD L. DECI, AND MIRON ZUCKERMAN 
University of Rochester 

Based on the self-determination theory, a questionnaire was developed to measure indi- 
vidual differences in the Self-Regulation of Withholding Negative Emotions (SRWNE). 
Measurement reliability and validity concerning the scale were examined in three stud- 
ies. Results in Study 1 demonstrated the distinctiveness of the SRWNE from emotional 
regulation measures, suggesting that the SRWNE may be appropriate to measure styles 
of self-regulation and to clarify the negative affect-health relation. In Study 2, test-retest 
reliability of scores on the SRWNE subscales was examined as was validity of the 
SRWNE with respect to coping strategies and health. The SRWNE was related to self- 
reports of health and may be relevant for predicting how people cope with stress. Study 3 
compared a Korean sample with the U.S. sample in Study 2 and suggested construct 
comparability of the SRWNE across cultures and genders. 

Research has documented a positive relation between expression of emo- 
tion and indices of health (see, e.g., Beutler, Engle, Oro-Beutler, Daldrup, & 
Meredith, 1986; Friedman & Booth-Kewley, 1987; Watson & Pennebaker, 
1989). Accordingly, the relation of individual differences to the extent to 
which people withhold expression of emotion and various health outcomes 
has been extensively examined. 
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Bonanno, Davis, Singer, and Schwartz (1991) and Weinberger (1990) 
identified a repressive personality style, and studies found that repressors rel- 
ative to nonrepressors were more likely to develop cancer (Cox & Mackay, 
1982) and had a shorter period of being recurrence free (Jensen, 1987). Fur- 
ther studies have related repressing, denying, or inhibiting negative emotions 
to asthma, cancer, coronary heart disease, and suppressed immune function- 
ing (Goldstein, Edleberg, Meier, & Davis, 1988; Schwartz, 1990) and to 
lower survival rates after diagnosis (Dattore, Shontz, & Coyne, 1980). 

However, the link between emotional expression versus withholding and 
health outcomes has been challenged by more complex findings. For 
instance, facial emotional expression has been found to attenuate arousal 
(Buck, 1984) as well as augment arousal (Lanzetta, Cartwright-Smith, & 
Eleck, 1976); cardiovascular disease has been related to emotional expres- 
sion (Hecker, Chesney, Black, & Frautschi, 1988) as well as to inhibition of 
emotional expression (Haynes, Feinleib, & Kannel, 1980; King & Emmons, 
1990). Furthermore, studies have found that conflict between a personal goal 
to express emotions and social norms against it was related to negative health 
symptoms (King & Emmons, 1991; Pennebaker & Lightner, 1988) and that 
inconsistency between people's personal styles and situationally prompted 
behaviors led to poor physiological indicators (Engebretson, Matthews, & 
Scheier, 1989; Richman, 1988). 

Such results suggest the necessity of considering other individual differ- 
ences as well as situational factors in the regulation of emotional expression. 
One example is King and Emmons's (1990) proposal that ambivalence about 
not expressing emotion, rather than inexpressiveness per se, is what fosters 
ill-being, and findings showed that ambivalence was positively associated 
with self-reported physical symptoms, the number of visits to health care pro- 
viders, and depression (Katz & Campbell, 1994; King & Emmons, 1990). It 
thus appears that individual differences in emotional regulation, including 
the tendency to express negative emotions and ambivalence about expressing 
negative emotions, may influence health, although the process underlying 
the relations remains unclear. To help clarify the processes, self-determina- 
tion theory (SDT) was employed for developing a scale to measure individual 
differences in emotional regulation. 

Internalization of Emotional Regulation 

SDT (Deci & Ryan, 1985b) distinguishes between two classes of inten- 
tional behavior: autonomous and controlled. Autonomous behavior is regu- 
lated through the process of choice and has an internal perceived locus of cau- 
sality (deCharms, 1968). Controlled behavior is pressured or coerced by 
interpersonal or intrapsychic forces and has an external perceived locus of 
causality. 
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Internalization concerns the process of taking in an external regulation, 
and SDT distinguishes between types of internalization, which result in dif- 
ferent types of regulation that can be ordered along the controlled-to-autono- 
mous continuum (Ryan & Connell, 1989). 

One type of internalization is referred to as introjection. It represents only 
a partial internalization and results in introjected regulation. This type of reg- 
ulation, in which people pressure and coerce themselves to behave in particu- 
lar ways, involves the implicit expectation of self-approval for compliance 
and self-derogation for noncompliance. Introjected regulation, which is 
essentially self-control, is phenomenally still closely anchored to external 
forces and is often prompted by the desire to avoid guilt or shame. When peo- 
ple withhold expression of negative emotion because they think they should 
and would feel ashamed if they did not, the regulation is introjected. Both 
external and introjected forms of regulation are considered relatively con- 
trolled and thus low in autonomy. 

When people identify with a regulation and its value, the resulting regula- 
tion is called identified regulation. As members of a group or society, people 
may volitionally self-regulate in ways that are valued by that collective. For 
example, they may freely withhold a negative emotion because they person- 
ally value not disrupting a group process. 

Finally, when internalization is complete, people will have integrated the 
identification with other aspects of their self and will be autonomous in the 
subsequent behavior. Integrated regulation of emotions involves being aware 
of one's emotions and regulating their expression with a full sense of choice. 
The goal of emotional integration is not to comply with social norms by sup- 
pressing strong inner urges; rather, it is to assimilate emotions and utilize 
inner experiences flexibly in acting autonomously. When an emotional regu- 
lation has been integrated, individuals experience little inner conflict about it 
and thus may evidence better health. Both identified and integrated regula- 
tions are considered relatively autonomous forms of internalized regulation. 

The regulation for withholding expression of negative affect is broadly 
defined as the way in which individuals manage the experience and withhold- 
ing of negative emotions and impulses. For example, when an event stimu- 
lates a negative emotion such as anger or fear, people might either express or 
not express that feeling through words or actions. According to SDT, having 
healthy outcomes associated with the inexpression of negative emotions 
requires the full internalization and integration of the regulation of the rele- 
vant emotional withholding. The withholding would be autonomous, and 
people would choose to withhold because it feels personally right to do so in 
that situation. In contrast, when controlled, people would suppress the feel- 
ings because they believe it is bad to have such feelings and/or to express 
them. They would experience conflict and tension, so less healthy outcomes 
would follow. 
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Autonomous self-regulation has been associated with well-being and 
other positive outcomes in a variety of settings including education 
(Grolnick, Ryan, & Deci, 1991), institutions for the aged (Kasser & Ryan, 
1999), close relationships (Blais, Sabourin, Boucher, & Vallerand, 1990), 
political attitudes (Koestner, Losier, Vallerand, & Carducci, 1996), religious 
behavior (Ryan, Rigby, & King, 1993), and health care (Williams, Grow, 
Feedman, Ryan, & Deci, 1996). 

The concept of individual difference in regulatory style for withholding 
negative affect is considered a relatively stable aspect of personality. That is, 
it is not a state that fluctuates easily as a function of the situation, but neither is 
it a stable trait that cannot be affected over time. Rather, it is relatively stable 
over time but can be influenced by factors such as therapeutic interventions. 

Overview 

Study 1 was intended to develop an SDT-based measure of individual dif- 
ferences in people's motivation for withholding expression of negative affect. 
The scale assesses the degree to which people have internalized the rationale 
for withholding negative affect. The validity of the proposed scale was exam- 
ined to determine the extent to which it is related (a) to other measures of 
emotion and emotion management (Study 1), (b) to measures of coping 
(Study 2), and (c) to global social contexts such as culture and gender (Study 
3). The use of samples from different cultures was done to increase the 
generalizability of the proposed scale's reliability and validity. 

Study 1: Development of the Self-Regulation of 
Withholding Negative Emotions Questionnaire (SRWNE) 

In this study, four SRWNE subscales (two controlled and two autono- 
mous) were developed and validated. We used several validated measures of 
(a) constructs from SDT, (b) constructs concerning interpersonal styles, (c) 
emotion and emotion management constructs, and (d) general well-being 
constructs. The strategy involved conducting a factor analysis on all con- 
structs and then relating the factor scores to the four SRWNE subscales and 
three indices. Scale validity would be supported by the controlled subscales 
and indices correlating negatively with positively toned factors (e.g., opti- 
mism) and correlating positively with negatively toned factors (e.g., social 
anxiety), whereas the autonomous subscales and indices correlated posi- 
tively with the positively toned factors and correlated negatively with the 
negatively toned factors. 
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Method 

PARTICIPANTS 

Participants were 168 college students (88 men, 79 women, 1 unspecified) 
who received course credit in a psychology course at the University of Roch- 
ester. Participants worked in small groups of as many as 20 to complete a 
packet of questionnaires. Participants were fully debriefed. 

THE SRWNE 

An initial pool of 33 items represented the four self-regulatory styles 
(Ryan & Connell, 1989): external regulation (7 items), introjected regulation 
(9 items), identified regulation (7 items), and integrated regulation (10 
items). The number of items was relatively small for a scale construction pro- 
ject. However, the items were all adapted from self-regulation questionnaires 
that used the SDT framework and were validated in different domains, so we 
assumed we would be able to select a subset of these items that would yield 
adequate reliability coefficients. 

The scale was constructed to assess the motivational reasons for withhold- 
ing expression of negative emotions using two stems: "Why do you not 
express your negative emotions to other people?" (17 items) and "Why do 
you sometimes act like everything is all right, even though you are upset?" 
(16 items). Participants responded to the randomly ordered 33 items on a 7- 
point scale anchored by 1 = strongly disagree and 7 = strongly agree. A com- 
posite score for each of the four subscales was obtained by averaging the rele- 
vant items in that subscale across the two stems. 

Sample items are the following: for external regulation, "I'm afraid that 
people wouldn't like me if I expressed my feelings"; for introjected regula- 
tion, "I don't think I have the right to bother other people with my negative 
feelings"; for identified regulation, "It is important for me personally not to 
be hurtful to others"; and for integrated regulation, "I find it personally satis- 
fying to be able to feel my emotions without letting them be disruptive." 

To improve the internal consistency of each subscale, one item was 
dropped from the introjected pool, three items were moved from the inte- 
grated subscale to the identified subscale based on correlations among the 
two subscale items (the identified and integrated subscales share a theoretical 
boundary on the self-determination continuum), and two items were dropped 
from the initial identified pool and two from the integrated pool due to low 
item-total correlations. 

The resulting 28-item SRWNE scale appears in the appendix, and Table 1 
shows descriptive statistics for the scale. The four SRWNE subscales were 
shown to have adequate reliabilities (.67 < as < .78). The simplex structures 
of the SRWNE were supported by the pattern of correlations in Table 2, in 
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Table 1 
Means and Standard Deviations for the Self-Regulation of Withholding Negative Emotions 

Questionnaire Subscales (Study 1, Final 28-Item Scale) 

Number 
of Items M (SD) a Men Women 1(165) 

External regulation 7 3.69 (1.04) .75 3.69 3.68 .05 

Introjected regulation 8 3.48 (1.05) .78 3.58 3.36 1.37 

Identified regulation 8 4.53 (0.81) .67 4.48 4.58 -.79 

Integrated regulation 5 4.29 (1.17) .73 4.44 4.13 1.78 

Controlled index 0.00 (1.86) .85 .09 -.13 .77 

Autonomous index .00 (1.73) .78 .07 -.08 .55 
Relative autonomous index .00 (1.79) .88 -.02 .05 -.26 

Table 2 
Pearson Correlation Coefficients Among the Self-Regulation of Withholding Negative 

Emotions Subscales and Indices (Study 1 and Study 3) 

1 2 3 4 5 6 7 

1. External regulation — .64 .49 .34 .91 .48 -.47 
2. Introjected regulation .69 — .56 .26 .91 .47 -.48 

3. Identified regulation .32 .51 — .49 .58 .86 .26 
4. Integrated regulation .35 .34 .50 — .33 .86 .52 

5. Controlled index .92 .92 .46 .37 — .53 -.52 
6. Autonomous index .38 .49 .87 .87 .47 — .45 
7. Relative autonomy index -.56 -.46 .37 .45 -.55 .45 — 

Note. All correlation coefficients are significant atp < .001. Correlation coefficients above the diagonal are for 
Study 1 and below the diagonal are for Study 3. All correlation coefficients reported in this table were signifi- 
cant with the Bonferroni procedure (Rosenthal & Rosnow, 1991). 

which subscales were more strongly correlated with others that are theoreti- 
cally adjacent than with those that are more distant. 

Subscale scores were standardized, and the standardized scores for exter- 
nal and introjected regulation were added to form a controlled index (CI) for 
withholding emotions. The standardized scores for identified and integrated 
regulation were added to create an autonomy index (AI), and a relative auton- 
omy index (RAI) for withholding expression was created by subtracting the 
CI from the AI. Table 2 shows the correlations of the four SRWNE subscales 
with the three indices. 

t tests were performed to examine gender differences on each subscale and 
index. As shown in Table 1, there were no significant gender differences on 
the subscales or indices, although men scored marginally higher than women 
on integrated regulation, t(l, 165) = 1.78, p = .09. At the item level, men 
scored higher than women on Items 3, 24, and 28. 
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Other Measures 

General Causality Orientations Scale. This 36-item scale (Deci & Ryan, 
1985a) assesses individual differences in general motivational orientations: 
autonomy orientation, control orientation, and impersonal orientation. Only 
the autonomy and control orientations were used. 

Self-Determination Scale. This 10-item scale (Sheldon & Deci, 1996) 
assesses a general tendency to be in contact with oneself and to feel a sense of 
choice in one's actions. 

Attachment style. Four prototypic attachment patterns are described that 
result from a combination of people's positive and negative concepts of them- 
selves and close others (Bartholomew & Horowitz, 1991). The four styles 
differ in their degree of attachment security, and participants get a score on 
each. 

Self-Consciousness Scale. Developed by Fenigstein, Scheier, and Buss 
(1975), the 23-item scale measures three aspects of self-consciousness: pri- 
vate self-consciousness, public self-consciousness, and social anxiety. 

Trait Meta-Mood Scale. This scale (Salovey, Mayer, Goldman, Turvey, & 
Palfai, 1995) measures individuals' ability to identify feelings and regulate 
these feelings adaptively. The short form has 24 items to measure individual 
differences in attention to mood, discriminating among feelings, maintaining 
positive moods, and repairing negative moods. 

Negative Mood Regulation. Catanzaro and Mearns (1990) developed a 
30-item measure of generalized beliefs that behaviors or cognitions can alle- 
viate a negative mood state. 

Ambivalence Over Emotional Expressiveness Questionnaire. This 28- 
item scale (King & Emmons, 1990) measures ambivalence about revealing 
versus hiding emotions. 

Emotional Expressiveness Questionnaire. King and Emmons (1990) also 
developed a 16-item scale to measure the tendency to express a variety of 
positive and negative emotions. 

Weinberger Adjustment Inventory-Short Form. This 35-item measure 
assesses socioemotional adjustment for nonclinical populations 
(Weinberger, 1990). 
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Life Satisfaction. This 5-item scale (Diener, Emmons, Larsen, & Griffin, 
1985) measures global cognitive-judgmental aspects of subjective well- 
being. 

Center for Epidemiological Studies Depression Scale (CES-D). This 20- 
item measure assesses depressive symptoms within the general population 
(Radloff, 1977). 

Cohen-Hoberman Inventory of Physical Symptoms (CHIPS). The 36-item 
scale measures physical ailments and excludes psychological symptoms 
(Cohen & Hoberman, 1983). 

Results 

CORRELATIONS AMONG MEASURES 

The factor analysis of the emotion measures (with varimax rotation) 
examined the underlying structural relationship among the measures. Using 
the rule of eigenvalue greater than 1.0, five meaningful factors emerged, 
accounting for 60.7% of the variance of the original measures. 

The first factor (eigenvalue = 6.35) was labeled optimism, with negative 
mood regulation, repair, life satisfaction, self-determination, restraint, and 
clarity as its positive indicators and CES-D, distress, and CHIPS as its nega- 
tive indicators. The second factor (eigenvalue = 2.25) was labeled social anx- 
iety. It has ambivalence about emotional expressiveness, social anxiety, and 
preoccupied attachment as its positive indicators and emotional expressive- 
ness as its negative indicator. The third factor (eigenvalue = 1.56), named 
awareness, has attention, private self-consciousness, and autonomy orienta- 
tion as its positive indicators. The fourth factor (eigenvalue = 1.36) was 
labeled mistrust of others, and it has the fearful and dismissing attachment 
styles as its positive indicators and the secure attachment style as its negative 
indicator. Finally, the fifth factor (eigenvalue = 1.23) was called external 
focus, with the control orientation and public self-consciousness as its posi- 
tive indicators. 

The five factor composites were subjected to Pearson correlational analy- 
ses with four SRWNE subscales and three indices (upper half of Table 3). As 
expected, controlled SRWNE (i.e., external and introjected regulation and 
CI) was positively associated with negative indicators of affect status. The 
controlled SRWNE related to pessimism, social anxiety, mistrust of others, 
external locus of causality, and lack of emotional awareness. Also, as 
expected, the autonomous SRWNE (i.e., identified and integrated regulation 
and autonomous index) related negatively to negative indicators of affect sta- 
tus. However, autonomous SRWNE also related positively to social anxiety 
and mistrust of others, which suggests that no matter what one's reasons for 
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Table 3 
Pearson Correlation Coefficients Between Self-Regulation of Withholding Negative Emotions 

Subscales and Indices and the Higher-Order Factors of the Emotion Measures (Study 1) and 

the Coping/General Health Measures (Study 2) 

ER JR DR TR CI AI RAI 

Study 1 
Factor 1: 
optimism _39**** -.34**** .02 .09 _ 40**** .06 4g**** 

Factor 2: 
social anxiety 61**** 51**** 29**** .09 gQ***# 22*** _ 4i**** 

Factor 3: 
awareness -.10 -.23*** .00 .08 -.18** .04 23*** 

Factor 4: 
mistrust of others 9A**** 2g**** 20*** 24*** 29**** .26*** -.05 

Factor 5: 
external focus .31**** .16** .02 .01 26*** .01 -.25*** 

Study 2 
Factor 1: 

psychosomatics .36**** 32**** .08 -.01 37**** .04 _ 34**** 

Factor 2: 
problem-focused __ 23**** — 20**** .07 23**** _ 23**** 17*** 4Q*#** 

Factor 3: 
support seeking -.13** _ 27*** -.13** -.08 _22**** -.12** .11* 

Factor 4: 
denial 34**** 25**** .04 .11* 32**** .08 _ 25**** 

Factor 5: 
rumination 33**** 31**** .16*** .16*** 34*** lg*** _ig*** 

Factor 6: 
acceptance -.03 -.03 .11* 22**** -.03 19**** 2i**** 

Note. ER = external regulation; JR = introjected regulation; DR = identified regulation; TR = integrated regula- 
tion; CI = controlled index; AI = autonomous index; RAI = relative autonomy index. N= 168 (Study 1); AT = 
305 (Study 2). With the Bonferroni procedure, correlation coefficients for Study 1 may be due to chance if the 
significance level fails to reach/; < .01, and correlation coefficients for Study 2 may be due to chance if the sig- 
nificance level fails to reach p < .009. 

withholding negative emotion, the withholding is related to social anxiety 
and mistrust. Finally, RAI was related to optimism, emotional awareness, 
internal locus of causality, and lack of social anxiety. 

In general, the controlled SRWNE subscales showed stronger correlations 
with emotion measures than did the autonomous subscales. This suggests 
that the emotion measures may be reflecting aspects of emotional regulation 
that are controlled to varying degrees by interpersonal or intrapersonal 
forces, rather than reflecting characteristics that involve choice by the self. 

In sum, Study 1 provided preliminary reliability and validity evidence 
with regard to the SRWNE scale. Two additional studies were performed to 
further examine the validity of the SRWNE. 
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Study 2: Validity and Reliability 

Emotional self-regulation involves coping with stress, and the types of 
emotional regulatory processes one employs may result in different mental 
and physical consequences. Thus, the extent to which the SRWNE relates to 
measures of coping and general health was explored in Study 2. 

Method 

PARTICIPANTS 

A total of 305 psychology students (96 men, 209 women) completed a 
questionnaire packet (including the SRWNE) at the beginning of a semester 
(Time 1) and completed the SRWNE questionnaire again approximately 8 
weeks later (Time 2). 

MEASURES 

The questionnaire packet included the 28-item SRWNE and the following 
measures. 

General affect. A 20-item Positive and Negative Affect Schedule (Wat- 
son, Clark, & Tellegen, 1988) assessed general feelings using a 5-point 
Likert-type response format. Scores forthe 10 positive and 10 negative adjec- 
tives were averaged within subscales to form composite scores for general 
positive affect and general negative affect. 

Coping. A 72-item revised COPE (Zuckerman & Gagne, 2000) measured 
18 coping strategies: 10 original COPE subscales (Carver, Scheier, & Wein- 
traub, 1989), 1 revised subscale, and 7 additional ones. A 4-point Likert-type 
response format was used. Coping strategies were active coping, planning, 
suppression of competing activities, restraint coping, instrumental support 
seeking, positive interpretation, acceptance, denial, behavioral disengage- 
ment, emotional support seeking, mental disengagement, expressing emo- 
tion, understanding emotion, repairing emotion, other blame, replacement, 
self-focused rumination, and self-blame. 

General health. A 28-item General Health Questionnaire (Golberg & 
Hillier, 1979) assessed mental and physical health status concerning anxiety, 
depression, social dysfunction, and somatics using a 4-point Likert-type 
response format. Participants rated the extent to which they experienced each 
symptom during the previous 3 weeks. A general health composite was 
formed by reversing and averaging the four subscale scores. Higher scores 
indicate better health. 
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Table 4 
Means, Standard Deviations, and Alphas of Self-Regulation of Withholding Negative 
Emotions Subscales (Study 2 and Study 3) 

Study 2 

Study 3 Time 1 Time 2 

M SD a M SD a M SD a 

External regulation 3.55 1.21 .79 3.48 1.27 .83 4.83 1.40 .79 

Introjected regulation 3.30 1.20 .83 3.24 1.21 .85 4.86 1.12 .71 

Identified regulation 4.48 1.03 .77 4.55 0.99 .76 5.96 1.05 .68 

Integrated regulation 4.38 1.29 .76 4.38 1.30 .80 4.33 1.44 .70 

Controlled index 0.00 1.87 .89 0.00 1.87 .90 0.00 1.84 .85 

Autonomous index 0.00 1.79 .84 0.00 1.79 .85 0.00 1.73 .78 

Relative autonomy index 0.00 1.81 .91 0.00 1.77 .92 0.00 1.83 .87 

Results 

Means, standard deviations, and alphas for the SRWNE subscales at Time 
1 and Time 2 are reported in Table 4. Scores were adequately reliable (as > 
.75), and 8-week test-retest reliability coefficients were also adequate (rs > 
.61, ps < .001). The SRWNE subscales yielded a simplex structure at both 
times (not presented in the table), and a series of t tests revealed no gender dif- 
ferences on the subscale scores. 

RELATIONS AMONG CONSTRUCTS 

The subscale scores of the coping and general health measures were sub- 
jected to a factor analysis with varimax rotation to examine underlying struc- 
ture among the measures. The analysis extracted six factors with eigenvalues 
greater than 1 (64.8% of the variance explained). The first factor (eigenvalue = 
5.50), labeled psychosomatics, has general health composite, anxiety, 
somatics, depression, negative affect, and dysfunction as its indicators. The 
second factor (eigenvalue = 4.38), labeled problem-focused coping, has 
active coping, planning, positive interpretation, positive affect, and repairing 
as its indicators. The third factor (eigenvalue = 1.95), labeled support seek- 
ing, has emotional support seeking, expressing emotion, instrumental sup- 
port seeking, and understanding emotion as its indicators. The fourth factor 
(eigenvalue = 1.81), labeled denial, has behavioral disengagement, denial, 
other blame, mental disengagement, and replacement as its indicators. The 
fifth factor (eigenvalue = 1.44), labeled self-blame, has self-blame and self- 
focused rumination as its indicators. The sixth factor (eigenvalue = 1.34), 
labeled acceptance, has acceptance and restraint coping as its indicators. 
Factors 2, 3, and 5 are positive factors, whereas 1, 4, and 6 are negative. 
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The six factor composites were then subjected to Pearson correlational 
analyses with four SRWNE subscales and three indices (the lower half of 
Table 3). Controlled SRWNE subscales and index were expected to be posi- 
tively related to the negative factors and negatively related to the positive 
ones. They related as predicted to all except Factor 6, acceptance. Autono- 
mous SRWNE subscales and indices were expected to be negatively related 
to negative factors and particularly related to positive factors. These relations 
were weaker than the ones for controlled regulation. Further autonomous 
regulation was positively associated with rumination and negatively associ- 
ated with support seeking, which suggests that no matter what one's reasons 
for withholding negative emotion, the withholding is related to self-focused 
rumination and avoiding social support. 

The results in Study 2 showed acceptable test-retest reliability for scores 
on the SRWNE and demonstrated that the SRWNE construct was related to 
various coping styles and health outcomes in the theoretically expected 
directions. The SRWNE subscales were also associated with mental and 
physical adjustment measures as would be expected. 

Study 3: Comparability Test of the SRWNE 

Emotional self-regulation requires internalizing values and regulatory 
processes, resulting in individual differences in the regulation of emotions. 
SDT posits that the internalization process is universal but that cultures may 
differentially facilitate or inhibit individuals' internalization process. For 
example, collectivistic cultures, such as in Korea, compared to individualistic 
cultures, such as in the United States, emphasize collective identity, emo- 
tional dependence, and behavioral regulation by in-group norms (Bond, 
1998; Kim, 1994; Triandis, McCusker, & Hui, 1990). Such emphasis on 
establishing an interpersonal harmony and considering in-group members' 
well-being as they deal with their own emotions, may be perceived as pres- 
sure or external control and could result in individuals in Korean culture 
engaging in more controlled emotional regulation than those in the U.S. cul- 
ture. This study examined these issues. In addition, in this study, we also 
examined the influence of gender on the internalization of the value of emo- 
tional withholding by Americans and Koreans (Cross & Madson, 1997). 

Method 

PARTICIPANTS 

A total of 326 college students (153 men, 173 women) at Yonsei Univer- 
sity, Seoul, South Korea, volunteered to complete the 28-item SRWNE. 
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Table 5 
Unstandardked Estimates of Construct Means and Standard Deviations for the Self- 
Regulation of Withholding Negative Emotions Subscales and Correlations Among the 
Subscales 

Group ER JR DR TR 

Mean 
Korean men 0.00 0.00 0.00 0.00 

Korean women -0.04 0.20 -0.04 -0.05 

U.S. men -1.24**** _] 37**** —1 10**** -0.11 

U.S. women -1.26**** -1.56**** —1 18**** -0.14 

Standard deviation 
Korean men 1.00 1.00 1.00 1.00 

Korean women 1.20 1.05 0.93 1.16 

U.S. men 0.84 0.93 0.91 0.78 
U.S. women 0.98 1.03 0.98 0.83 

Correlation 
Korean women 

Korean men 
ER — .99 .55 .45 

JR .97 — .42 .43 

DR .51 .65 — .63 

TR .61 .75 .83 — 
U.S. "Women 

U.S. men 
ER — .93 .64 .41 

JR .99 — .74 .49 

DR .56 .68 — .71 

TR .50 .41 .84 — 

Note. ER = external regulation; JR = introjected regulation; DR = identified regulation; TR = integrated regula- 
tion. The group of Korean men was a reference group (M = 0, SD = 1). All SDs were significantly different 
from the reference group at/? < .001. 
***»p<.001. 

Results 

Means, standard deviations, and alphas for the SRWNE subscale scores 
are reported in Table 5. Correlations among SRWNE subscales, which are 
below the diagonal in Table 2, support the simplex structure. A series of t tests 
revealed no gender differences on SRWNE subscales. 

TEST FOR MEASUREMENT COMPARABILITY OF 
THE EMOTIONAL SELF-REGULATION CONSTRUCT 

A confirmatory factor analysis was conducted to examine the equivalence 
of measurement structure of the SRWNE questionnaire (construct compara- 
bility) across two cultures and two genders, comparing Study 2 and Study 3 
data sets. To examine the mean level relations across two cultures and two 
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genders, multiple-group mean and covariance structures analysis with 
AMOS 4.0 (Arbuckle & Wothke, 1999; Little, 1997) was used. Two ques- 
tions could be answered: (a) whether the same underlying structure exists 
across multiple groups (i.e., measurement equivalence of the constructs) and 
(b) whether the different cultural groups have the same means on the latent 
constructs. We used four fit indices: root mean squared error of approxima- 
tion (RMSEA), normed fit index (NFI), Tucker-Lewis Index (TLI), and com- 
parative fit index (CFI). Adequate fit of a specified model to the data is indi- 
cated when the RMSEA has a value less than .05 (Browne & Cudeck, 1993) 
and the NFI, TLI, and CFI have values greater than .9 (Marsh, Balla, & 
McDonald, 1988; Tanaka & Huba, 1989). 

Model specification. For each construct of SRWNE, multiple indicators 
were created by averaging two to four items within each relevant subscale. 
For external regulation (ER), introjected regulation (JR), and integrated regu- 
lation (TR), two observed indicators were created for each construct (erl and 
er2 for ER, jrl and jr2 for JR, and trl and tr2 for TR), and for identified regu- 
lation (DR), three observed indicators (i.e., drl, dr2, dr3) were created. Cre- 
ating multiple observed indicators for each construct allows for measurement 
error, thus improving the fit of the measurement model. The four constructs 
were allowed to correlate with each other, reflecting the simplex structure of 
the SRWNE scale. Each observed variable was constrained to be the indica- 
tor of one construct only. Elements in the error matrices of the observed vari- 
ables were freed to correlate diagonally. In addition, measurement error 
variances between er2 and tr2, jr2 and drl, jr2 and dr2, jr2 and dr3, and dr3 
and trl were freed to correlate with each other to improve the model fit. All 
other off-diagonal elements in the error matrices were fixed to zero. These 
specifications were equated across two cultures and two gender groups. 

The fit of the specified model with no cross-group equality constraints 
showed satisfactory fit (RMSEA = .03, NFI = .96, TLI = .99, and CFI = .98), 
indicating that the general structure is tenable. To test for measurement 
equivalence, invariance of the factor pattern coefficients was enforced. The 
overall model fit was still quite satisfactory (RMSEA = .04, NFI = .95, TLI = 
.99, and CFI = .97). Then, invariance of the intercepts was added and the 
overall model fit was marginally acceptable (RMSEA =. 10, NFI = .96, TLI = 
.94, and CFI = .96). The results indicate that the SRWNE constructs have 
equivalent measurement properties and are comparable across culture and 
gender groups examined here (see Little, 1997). 

TESTS FOR SOCIOCULTURAL DIFFERENCES ON 
AUTONOMOUS REGULATION OF WITHHOLDING 

Because construct comparability was tenable, equality of the latent means 
and equality of the latent covariance structures were tested across the four 
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groups. All corresponding parameters (viz., factor pattern coefficients, inter- 
cepts, and error variances of observed variables) were freed for the first group 
and set to be invariant for the other groups. The estimated latent factor means 
were fixed to 0 and standard deviations were fixed to 1 in the first group and 
freed in the subsequent groups; thus, a given construct's mean and standard 
deviation could be identified and estimated as a relative difference from the 
reference point estimated in the first group (McArdle & McDonald, 1984). 
The covariances among factors were freed in the first group and estimated in 
the subsequent groups using the same pattern and starting value with the first 
group. 

The fit of the specified model for both cultures and genders without equal 
constraints on construct means and variances was satisfactory, %2(158) = 
644.32, RMSEA = .07, NFI = .96, TLI = .97, and CFI = .97. When only the 
construct means were specified as invariant, the fit of the model was satisfac- 
tory but significantly worsened, y?{\10) = 932.21, RMSEA = .09, NFI = .95, 
TLI = .95, and CFI = .95; Xdlfr

2(12) = 287.89, p < .01. When only the 
covariance structure was specified as invariant without equality constraint on 
construct means, the fit of the model was again satisfactory, but the difference 
was statistically significant, %2(170) = 680.25, RMSEA = .07, NFI = .96, 
TLI = .97, and CFI = .97; %J{\2) = 35.93,p < .01. 

As shown in the upper portion of Table 5, differences in construct means 
were found between cultures but not between genders. The construct means 
for external regulation, introjected regulation, and identified regulation were 
significantly higher for Koreans than for Americans, whereas the construct 
mean for integrated regulation was not significantly different by gender 
group (ps > .27). The construct variances for all four constructs, shown in the 
middle portion of Table 5, were significantly different for all three compari- 
son groups from the reference group of Korean men. Correlations among 
four latent variables across the groups are reported in the bottom portion of 
Table 5. Correlation between introjected and integrated regulation was 
greater for the group of Korean men than for other groups. Correlations 
between identified and integrated regulation and between introjected and 
identified regulation of Korean men were greater than those of Korean 
women. 

In sum, the measurement of autonomous emotional regulation was com- 
parable across countries and genders, but the means were different between 
cultures and the variances were different among culture-gender groups. Cor- 
relations between subscales seemed greater for Korean men than for the other 
groups. 

General Discussion 

Three studies presented initial evidence for the reliability and validity of 
individual difference scores for people's motivation to withhold expression 
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of negative affect. The scale is intended for use in studies examining issues 
concerning the relation of negative affect to health. 

The SRWNE as an Emotion Regulation Measure 

The studies showed validity evidence for the SRWNE scale. For example, 
the SRWNE subscales were correlated with various emotion management 
scales and with various coping strategies in the expected directions. In partic- 
ular, expressing emotions and repairing emotions related to the SRWNE 
subscales in a way that provided convergent validity while showing that dif- 
ferent SRWNE subscales predicted different coping strategies. 

Measurement Equivalence of the 
Autonomous Emotional Regulation Constructs 

The structure of the SRWNE appears comparable across cultures and gen- 
ders, although the construct means were different in the two cultures. Kore- 
ans scored higher than Americans did on controlled emotional regulation 
(i.e., external and introjected regulation) and on identified regulation. The 
neo-Confucian theory of emotion (see Hahn & Chon, 1994), which has been 
embedded in Koreans' psychological characteristics, emphasizes a balance 
between personal and social appropriateness in emotional regulation. "We- 
ness" (Choi & Choi, 1994), viewed as Koreans' indigenous psychology, 
reflects both the synthetic collectivism based on genuine concern for others 
over the self and an unconditional emotional bond with the collective based 
on pursuing social interest that is in harmony with personal fulfillment (Hahn 
& Chon, 1994). We-ness regarding emotional regulation in Korea seems to be 
perceived as pressure or external control, resulting in Koreans' being more 
controlled in emotional regulation than are Americans. However, Koreans 
also scored higher on identified regulation, suggesting that Koreans, relative 
to Americans, are also more characterized by believing it is personally 
important to regulate their negative emotions for the good of the collective 
group. 

Future Research and Conclusions 

Because chronic dysfunctional emotional regulation has been associated 
with physical illnesses such as arthritis, asthma, breast cancer, and coronary 
heart disease (see Pennebaker, 1995), it is necessary to examine styles of 
emotional self-regulation and physical health using a longitudinal format and 
diverse populations to ascertain whether more autonomous styles of regula- 
tion can buffer the adverse effects of stress on health. If it does, an interven- 
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tion to foster more autonomous emotional regulation may help ameliorate 
serious long-term physical risks. 

All three studies were based on self-report data, which is a limitation; 
therefore, behavioral and physiological data should be included in future 

work. 
In sum, reasonable reliability and validity were obtained concerning the 

SRWNE Questionnaire in three studies using college students from two cul- 
tures, indicating that the style of regulating the expression of negative emo- 
tions does seem to make a difference regarding coping and health. 

Appendix 
Self-Regulation of Withholding 

Negative Emotions (SRWNE) Questionnaire 

There are a variety of reasons when I do not express my negative emotions to 
other people. Please read over the questions and indicate how much you agree or dis- 
agree with each reason using the scale provided. 

Strongly Moderately Slightly Slightly Moderately Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

1 2 3 4 5 6 7 

The reason I do not express my negative emotions to other people is because: 
ER 1.1 think others would be upset with me, if I expressed these feelings. 
JR 2.1 would feel guilty if I let my bad feelings come out. 
TR 3.1 find it personally satisfying to be able to feel my emotions without letting them 

be disruptive. 
JR 4. Expressing negative emotions would just hurt others, and a person shouldn't do 

that. 
DR 5. There are some situations where it is useful to express my feelings and others 

where it's not. 
JR 6.1 would feel like a bad person if I expressed my bad feelings to my friends. 
ER 7. My parents and friends expect me to control myself. 
TR 8.1 enjoy being aware of my feelings but I also find it satisfying to maintain a posi- 

tive outward appearance. 
DR 9. It is important to me personally not to be hurtful to others. 
JR 10.1 don't think I have the right to bother other people with my negative feelings. 
DR 11. As a caring person, I do not want to upset others with my negative feelings. 
ER 12. I'm afraid that people wouldn't like me if I express my feelings. 
DR 13. It is important to be aware of my negative feelings, but if I keep them to myself 

it is to maintain emotional stability. 
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There are a variety of reasons why I sometimes act like everything is all right, 
even though I am upset.Please read over the questions and indicate how much you 
agree or disagree with each reason using the scale provided. 

Strongly Moderately Slightly Slightly Moderately Strongly 
Disagree Disagree Disagree Neutral Agree Agree Agree 

1 2 3 4 5 6 7 

Sometimes when I am upset, I act like everything is all right, because: 
JR 14. I'd be ashamed of myself if I let my bad feelings come out. 
DR 15. The important thing is to understand my own upset, but it may not be useful to 

tell others about it. 
ER 16.1 think it could ruin my relationships if I am always talking about what bothers 

me. 
DR 17. It is important to me not to burden others with my problems. 
TR 18. It is gratifying to be able to keep my upset from interfering with my goals. 
ER 19.1 want others to think I'm mature. 
TR 20. It is an interesting challenge to remain calm and not always be getting upset. 
JR 21.1 would be embarrassed if I let others see what was bothering me. 
DR 22.1 feel that it is mature to maintain a positive attitude. 
TR 23. It is fulfilling to be able to achieve my goals even when I am upset. 
JR 24.1 believe people should keep their upset to themselves. 
ER 25. 'm afraid people won't like me if I let on what is wrong. 
DR 26.1 choose to keep my bad feelings to myself so I can accomplish important 

projects. 
ER 27.1 think I have to follow the social norms. 
JR 28.1 want others to think I'm a good person.  

ER = external regulation; JR = introjected regulation; DR = identified regulation; TR = integrated regulation. 

References 

Arbuckle, J. L„ & Wothke, W. (1999). Amos 4.0 user's guide. Chicago: Small Waters 
Coporation. 

Bartholomew, K., & Horowitz, L. M. (1991). Attachment styles among young adults: A test of a 
four-category model. Journal of Personality and Social Psychology, 61, 226-244. 

Beutler, L. E., Engle, D., Oro-Beutler, M. E., Daldrup, R., & Meredith, K. (1986). Inability to ex- 
press intense affect: A common link between depression and pain. Journal of Consulting and 
Clinical Psychology, 54, 752-759. 

Blais, M. R., Sabourin, S., Boucher, C, & Vallerand, R. J. (1990). Toward a motivational model 
of couple happiness. Journal of Personality and Social Psychology, 59, 1021-1031. 

Bonanno, G. A„ Davis, P. J., Singer, J. L., & Schwartz, G. E. (1991). The repressor personality 
and avoidant information processing: A dichotic listening study. Journal of Research in Per- 
sonality, 25, 368-401. 

Bond, M. H. (1988). Finding universal dimensions of individual variation in multicultural stud- 
ies of value: The Rokeach and Chinese value survey. Journal of Personality and Social Psy- 
chology, 55,1009-1015. 



334 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT 

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. Bollen & 
J. S. Long (Eds.), Testing structural equation models (pp. 136-162). Newbury Park, CA: 
Sage. 

Buck, E. (1984). The communication of emotion. New York: Guilford. 
Carver, C. S., Scheier, M. F., & Weintraub, J. K. (1989). Assessing coping strategies: A theoreti- 

cally based approach. Journal of Personality and Social Psychology, 56, 267-283. 
Catanzaro, S. J., & Mearns, J. (1990). Measuring generalized expectancies for negative mood 

regulation: Initial scale development and implications. Journal of Personality Assessment, 
54, 546-563. 

Choi, S.-C, & Choi, S.-H. (1994). We-ness: A Korean discourse of collectivism. In G. Yoon & 
S.-C. Choi (Eds.), Psychology of the Korean people: Collectivism and individualism (pp. 57- 
84). Seoul, Korea: Dong-A. 

Cohen, S., & Hoberman, H. M. (1983). Positive events and social supports as buffers of life 
change stress. Journal of Applied Social Psychology, 13, 99-125. 

Cox, T., & Mackay, C. (1982). Psychological factors and psychophysiological mechanisms in 
the etiology and development of cancers. Social Science and Medicine, 16, 381-396. 

Cross, S. E„ & Madson, L. (1997). Models of the self: Self-construals and gender. Psychological 
Bulletin, 122, 5-37. 

Dattore, P. I, Shontz, F. C, & Coyne, L. (1980). Premorbid personality differentiation of cancer 
and noncancer groups: A test of the hypothesis of cancer proneness. Journal of Consulting 
and Clinical Psychology, 48, 388-394. 

deCharms, R. (1968). Personal causation: The internal affective determinants of behavior. New 
York: Academic Press. 

Deci, E. L., & Ryan, R. M. (1985a). The General Causality Orientations Scale: Self-determina- 
tion in personality. Journal of Research in Personality, 19, 109-134. 

Deci, E. L., & Ryan, R. M. (1985b). Intrinsic motivation and self-determination in human be- 
havior. New York: Plenum. 

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, G. (1985). The Satisfaction With Life Scale. 
Journal of Personality Assessment, 49,71-75. 

Engebretson, T. O., Matthews, K. A., & Scheier, M. F. (1989). Relations between anger expres- 
sion and cardiovascular reactivity: Reconciling inconsistent findings through a matching hy- 
pothesis. Journal of Personality and Social Psychology, 57, 513-521. 

Fenigstein, A., Scheier, M. F„ & Buss, A. H. (1975). Public and private self-consciousness: As- 
sessment and theory. Journal of Personality and Social Psychology, 43, 522-527. 

Friedman, H. S., & Booth-Kewley, S. B. (1987). The "disease-prone personality": A meta-ana- 
lytic view of the construct. American Psychologist, 42, 539-555. 

Golberg, D. P., & Hillier, V. F. (1979). A scaled version of the General Health Questionnaire. 
Psychological Medicine, 9,139-145. 

Goldstein, H. S., Edleberg, R., Meier, C. E, & Davis, L. (1988). Relationship of resting blood 
pressure and heart rate to experienced anger and expressed anger. Psychosomatic Medicine, 
50, 321-329. 

Grolnick, W. S., Ryan, R. M., & Deci, E. L. (1991). Inner resources for school achievement: Mo- 
tivational mediators of children's perceptions of their parents. Journal of Educational Psy- 
chology, 83, 508-517. 

Hahn, D.-W., & Chon, K.-K. (1994). Individualism-collectivism from the perspective of 
Toegye's neo-Confucianism: Analytical, synthetical, or integrated collectivism? In G. Yoon & 
S.-C, Choi (Eds.), Psychology of the Korean people: Collectivism and individualism 
(pp. 27-53). Seoul, Korea: Dong-A. 

Haynes, S. G., Feinleib, M., & Kannel, W. B. (1980). The relationship of psychosocial factors to 
coronary heart disease in the Framingham study: III. Eight year incidence of coronary heart 
disease. American Journal of Epidemiology, 111, 37-54. 



KIM ET AL. 335 

Hecker, M. H„ Chesney, M. A., Black, G. W„ & Frautschi, N. (1988). Coronary-prone behaviors 
in the Western Collaborative Group Study. Psychosomatic Medicine, 50, 153-164. 

Jensen, M. R. (1987). Psychobiological factors predicting the course of breast cancer. Journal of 
Personality, 55, 317-342. 

Kasser, V. G., & Ryan, R. (1999). The relation of psychological needs for autonomy and related- 
ness to vitality, well-being, and mortality in a nursing home. Journal of Applied Social Psy- 
chology, 29, 935-954. 

Katz, I. M., & Campbell, J. D. (1994). Ambivalence over emotional expression and well-being: 
Nomothetic and idiographic tests of the stress-buffering hypothesis. Journal of Personality 
and Social Psychology, 67, 513-524. 

Kim, U. (1994). Introduction to individualism and collectivism: Conceptual clarification and 
elaboration. In U. Kim, H. C. Triandis, C. Kagiticibasi, S. C. Choi, & G. Yoon (Eds.), Indi- 
vidualism and collectivism: Theory, method, and application (pp. 19-40). Beverly Hills, CA: 
Sage. 

King, L. A., & Emmons, R. A. (1990). Conflict over emotional expression: Psychological and 
physical correlates. Journal of Personality and Social Psychology, 58, 864-877. 

King, L. A., & Emmons, R. A. (1991). Psychological, physical, and interpersonal correlates of 
emotional expressiveness, conflict, and control. European Journal of Personality, 5, 131- 
150. 

Koestner, R., Losier, G. E, Vallerand, R. J., & Carducci, D. (1996). Identified and introjected 
forms of political internalization: Extending self-determination theory. Journal of Personal- 
ity & Social Psychology, 70, 1025-1036. 

Lanzetta, J. T, Cartwright-Smith, J., & Eleck, R. E. (1976). Effects of nonverbal dissimulation 
on emotional experience and autonomic arousal. Journal of Personality and Social Psychol- 
ogy, 33, 354-370. 

Little, T. D. (1997). Mean and covariance structures (MACS) analyses of cross-cultural data: 
Practical and theoretical issues. Multivariale Behavioral Research, 32, 53-76. 

Marsh, H. W., Balla, J. R., & McDonald, R. P. (1988). Goodness-of-fit indexes in confirmatory 
factor analysis: The effect of sample size. Psychological Bulletin, 103, 391-410. 

McArdle, J. J., & McDonald, R. P. (1984). Some algebraic properties of the Reticular Action 
Model for moment structures. British Journal of Mathematical & Statistical Psychology, 37, 
234-251. 

Pennebaker, J. W. (1995). Emotion, disclosure, & health. Washington, DC: American Psycho- 
logical Association. 

Pennebaker, J. W., & Lightner, J. M. (1988). Competition of internal and external information in 
an exercise setting. Journal of Personality and Social Psychology, 39, 165-174. 

Radloff, L. S. (1977). The CES-D Scale: A self-report depression scale for research in the gen- 
eral population. Journal of Applied Psychological Measurement, 1, 385-401. 

Richman, J. A. (1988). Deviance from sex-linked expressivity norms and psychological distress. 
Social Forces, 67, 208-215. 

Rosenthal, R., & Rosnow, R. L. (1991). Essentials of behavioral research: Methods and data 
analysis (2nd ed.). New York: McGraw-Hill. 

Ryan, R. M., & Connell, J. P. (1989). Perceived locus of causality and internalization: Exam- 
ining reasons for acting in two domains. Journal of Personality and Social Psychology, 57, 
749-761. 

Ryan, R. M., Rigby, S., & King, K. (1993). Two types of religious internalization and their rela- 
tions to religious orientations and mental health. Journal of Personality and Social Psychol- 
ogy, 65, 586-596. 

Salovey, P., Mayer, J. D., Goldman, S., Turvey, C, & Palfai, T. (1995). Emotional attention, clar- 
ity, and repair: Exploring emotional intelligence using the Trait Meta-Mood Scale. In J. W. 
Pennebaker (Ed.), Emotion, disclosure, and health (pp. 125-154). Washington, DC: Ameri- 
can Psychological Association. 



336 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT 

Schwartz, G. E. (1990). Psychobiology of repression and health: A systems approach. In J. L. 
Singer (Ed.), Repression and dissociation: Implications for personality theory, 
psychopathology, and health (pp. 405-434). Chicago: University of Chicago Press. 

Sheldon, K„ & Deci, E. L. (1996). The Self-Determination Scale. Unpublished manuscript, Uni- 
versity of Rochester, NY. 

Tanaka, J. S., & Huba, G. J. (1989). A general coefficient of determination for covariance struc- 
ture models under arbitrary GLS estimation. British Journal of Mathematical & Statistical 
Psychology, 42, 233-239. 

Triandis, H. C, McCusker, C, & Hui, C. H. (1990). Multimethod probes of individualism and 
collectivism. Journal of Personality and Social Psychology, 59, 1006-1020. 

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures 
of positive and negative affect: The PANAS scales. Journal of Personality and Social Psy- 
chology, 54,1063-1070. 

Watson, D., & Pennebaker, J. W. (1989). Health complaints, stress, and distress: Exploring the 
central role of negative affectivity. Psychological Review, 96, 234-254. 

Weinberger, D. A. (1990). The construct validity of the repressive coping style. In J. L. Singer 
(Ed.), Repression and dissociation: Implications for personality theory, psychopathology, 
and health (pp. 405-434). Chicago: University of Chicago Press. 

Williams, G. C, Grow, V. M„ Freedman, Z. R., Ryan, R. M., & Deci, E. L. (1996). Motivational 
predictors of weight loss and weight-loss maintenance. Journal of Personality and Social 
Psychology, 70, 115-126. 

Zuckerman, M„ & Gagne, M. (2000). Revising the COPE: Implications for coping theory. Un- 
published manuscript, University of Rochester, NY. 



f 
Side Effects of Radiation Therapy 

The Effects of Information and Negative Affect on Severity of Side Effects 

from Radiation Therapy for Prostate Cancer 

Youngmee Kim1, Ph.D., Joseph A. Roscoe2, Ph.D., Gary R. Morrow2, Ph.D., M.S. 

1. Mount Sinai School of Medicine, One Gustave Levy Place, Box 1130, New York, 

New York 10029; youngmee.kim@mssm.edu 

2. University of Rochester School of Medicine, 601 Elmwood Ave., Box 704, Rochester, 

New York 14642; joseph_roscoe@urmc.rochester.edu, gary_morrow@urmc.rochester.edu 

Running Title: Side Effects of Radiation Therapy 

Corresponding author: Youngmee Kim, Ph.D. 

Cancer Prevention and Control 

Mount Sinai School of Medicine 

One Gustave Levy Place, Box 1130 

New York, New York 10029-6574 

(212) 659-5646 (phone) 

(212) 849-2564 (fax) 

youngmee.kim@mssm.edu 



Side Effects of Radiation Therapy 2 

Abstract 

A randomized clinical trial with 152 patients was conducted to examine the 

effects of an informational intervention on the severity of side effects resulting from 

radiation therapy for prostate cancer. We also examined negative affect both as a 

predictor and as an outcome variable. The informational intervention, given to patients at 

the first and fifth treatments, was based upon self-regulation theory and provided patients 

with specific, objective information about what to expect during their radiation 

treatments. Patients in the comparison group received general information at the same 

point in time. Negative affect was measured using the Profile of Mood States (POMS) 

prior to the intervention and at the last treatment. The severity of side effects for each 

individual was assessed at their last treatment. The results showed that patients in the 

informational intervention group reported significantly fewer problems with sleep and 

less fatigue (marginally significant) than those in the comparison group. Negative affect 

was not influenced by group assignment. Baseline negative affect was not related to 

symptom development, although the development of side effects was associated with an 

increase in negative mood. The results suggest that patients could benefit from increased 

knowledge about what to expect during their radiation treatments. 

Key Words: Side Effects; Radiation Therapy; Informational Intervention; Negative 

Affect 
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Introduction 

More than a million Americans are diagnosed with cancer every year (Cancer 

Facts and Figures, 2000), and radiation therapy (RT) is a commonly used treatment for its 

control or eradication. Localized radiation treatment, however, has been associated with 

a wide array of side effects [1-3]. Among those, fatigue is one of the most frequent and is 

significant problem associated with both radiation and chemotherapy treatments for 

cancer as noted in two recent reviews [4, 5] and in two epidemiological studies [6, 7]. 

Sleep disturbance, also a common side effect, has been reported more often by those 

patients who were closer to completion of their course of RT treatments [2, 3, 8]. 

Approximately 75% of prostate cancer patients undergoing RT (the targeted group in the 

current study) report having side effects, including diarrhea, fatigue, skin reactions, sleep 

problems, and urinary problems [9, 10]. The severity of side effects resulting from RT 

has been significantly associated not only with disruption in daily activities and a poorer 

quality of life, but also with psychological distress, as indicated by an increase in anxiety, 

anger, and depression [11, 12]. 

Few theories relating to the psychosocial characteristics of patients with severe 

side effects have been examined in well-designed clinical studies [3, 13]. Two 

theoretical perspectives, the first pertaining to information processing and the second to 

negative affectivity, were utilized in the design of the present study, examining the 

relationship among negative mood, type of information received and treatment-related 

side effects. 



Side Effects of Radiation Therapy 4 

Self-Regulation Perspective 

Previous research has indicated that the majority of patients who received RT 

wanted to have more information about it [14] and that greater uncertainty concerning the 

treatment has been associated with increased adjustment problems [11,15]. Self- 

regulation theory offers explanations for human behaviors from a cognitive information 

processing perspective. It posits that a concrete, objective, cognitive representation of an 

event allows for coping better by reducing negative mood and disruption in normal daily 

activities. The objective features of an event include four dimensions: (a) (a)-physical 

sensations (i.e., that which is felt, heard, tasted, smelled, and seen), (b) temporal features 

(e.g., sequence and duration of events), (c) environmental features (e.g., people involved 

and characteristics of the setting), and (d) the cause of the sensation or event [16]. 

According to self-regulation theory, when preparatory information contains a 

description of concrete, objective features of an impending event, patients will anticipate 

these unambiguous features and they will monitor the experience for either their presence 

or absence. This reduction of an abstract experience (e.g., being treated for cancer) to 

specific elements (e.g., I will lie on a table; I will hear a warning tone, etc.) is thought to 

reduce generalized anxiety and to foster a problem-solving approach to unpleasant 

aspects of the experience [17]. Experimental interventions examining this model in 

patients undergoing surgery, chemotherapy, and RT have had positive results and have 

resulted in decreased disruption in normal daily routines [9, 18, 19]. These results 

suggest that an intervention that increases patients' knowledge of treatments may 

ameliorate negative mood and the subjective severity of side effects. 
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Negative Affectivity Perspective 

Negative affect has been shown to play a significant role in self-reported physical 

symptoms [20]. A meta-analysis of 58 studies published since 1980 on the psychological 

consequences of receiving a diagnosis of cancer indicates that cancer patients were more 

depressed than the normal population, but did not have greater anxiety or distress [21]. 

Although the mean levels of depression, anxiety, and distress of cancer patients did not 

reach psychiatric cutoffs [21], global negative affect may be increased during cancer 

treatment and could be associated with the severity of side effects. 

Indeed, research has demonstrated that self-reported health complaints and 

illnesses are associated with negative affectivity [20, 22, 23]. The association between 

negative affectivity and health complaints appears to be quite general, occurring with a 

broad range of self-reported physical problems, including chest and back pains, itchy or 

painful eyes, sinus congestion, cold hands or feet, toothaches, severe stomach pain or 

cramps, swollen joints, headaches, and nausea [20, 24]. 

The present study examined the relation between patients' self-reported side 

effect severity and their levels of negative affect as well as the efficacy of an 

informational intervention in ameliorating or preventing symptom development. Study 

hypotheses were derived from: (a) a self-regulation perspective (side effects would be 

less severe and affect would be less negative for patients who received an informational 

intervention compared to those who did not), and (b) a negative affectivity perspective 

(severity of self-reported side effects would be positively associated with increased 

negative affect). 
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Patients and Methods 

Patients 

Study criteria for inclusion were: receiving RT as curative treatment for localized prostate 

cancer as outpatients, having no previous or concurrent cancer diagnosis (except basal cell skin 

cancer), being able to speak and read English, having no history of mental illness or alcoholism, 

being capable of meeting daily basic needs independently (Karnofsky Performance status of at 

least 80%), and being 18 years of age or older. One hundred eighty-four males from eight cancer 

centers enrolled in the study from 1991 to 1997. Because of data management errors, e.g., 

improper randomization or lost data (12 patients), refusal to complete study questionnaires (6 

patients), and incomplete data (14 patients), only 152 patients were fully evaluable. No 

differences in demographic, clinical, and study variables were found among the patients who did 

and did not complete the study. 

The mean age of the sample of 152 was 70.8 years (range = 44 to 85 years). Most of the 

patients were: married (86%), retired (76%), Caucasian (96%), and had at least a high school 

education (88%). The distribution of disease stage was 13% with stage A, 66% with stage B, and 

21% with stage C disease. Most of the patients (92%) did not receive hormone therapy. Thirty- 

four patients were still employed. Participants were randomly assigned to either the intervention 

group (N = 77) or the comparison group (N = 75), after being stratified by work status and 

whether or not they were receiving hormone treatment. 

Interventions 

Patients in both the intervention and the comparison groups listened to brief tape- 

recorded messages in the clinic before their first and fifth radiation treatments. The lengths of the 

audio-only tapes were four- and eight-minutes long, respectively, for the two treatments. A 

member of the research staff stayed with each patient while the tape recordings were played. 

The tape-recorded messages for the comparison group contained general and global 

information that was generally available to all radiation therapy patients, including resources 
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available to them in the treatment setting. The first message contained an explanation of the RT 

adapted from the pamphlet, "Radiation Therapy and You," and talked about different types of 

radiation treatments, the use of high-energy x-rays to destroyed cancer cells, and how the type 

and dose of RT was matched to the type, location and size of the tumor [26]. The second 

message described the services available at the treatment facility (e.g. pharmacy for prescriptions, 

social services, etc.), the roles of the staff (e.g., treatment nurse, physicist, social worker, 

receptionist, and physician) involved in the patient's treatment, as well as a listing of community 

services available in the area (support groups, transportation, etc.). The messages also included 

self-care instructions to help them control or lessen side effects. Clinic personnel answered all 

questions patients had concerning their treatments. 

For the intervention group, the tapes were designed to deliver specific, descriptive, sensory 

messages regarding RT procedures and related information based on self-regulation theory, in 

addition to the same self-care instruction given to the comparison group. The information was 

developed from descriptive data collected from men undergoing RT for prostate cancer [10] and 

was tailored to match the standard practices of the RT facility of each participating institution. 

The first tape described the procedures that would be encountered during simulation, the clinical 

set-up, and what would occur at the first treatment. The second tape described experiences that 

would be encountered during the succeeding weeks of treatment. The messages focused on the 

physical and sensory experiences associated with a particular phase of the treatment (e.g., would 

hear a buzzing sound as the machine moved); environmental characteristics (e.g., the size of 

treatment room); and, finally, temporal characteristics (e.g., when specific side effects were most 

likely to occur). 

Measures 

Severity of Side Effects. During the last week of treatment, patients rated the severity on 

a 5-point Likert scale (0 = not at all, 5 = extremely severe) of five potential side effects: diarrhea, 
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fatigue, skin changes and/or irritation in the treatment field, sleep disruption, and urinary 

problems [26, 27]. 

Negative Affect. The tension-anxiety, anger-hostility, and depression-dejection subscales 

from the Profile of Mood States (POMS) [28] were used to assess negative affect. The measure 

asks patients to indicate how much each of 36 adjectives described their feelings during the past 

week using a 5-point Likert scale (0 = not at all, 5 = extremely). An average score of the three 

negative emotions was calculated to create a composite level of negative affect. Cronbach's 

alpha for the three subscales ranged from .73 to .91 and was .92 for the composite score in this 

study. 

Demographic and Clinical Variables. Patient's age, education, race, stage of disease, total 

number of treatments, and whether or not hormone therapy was received, were obtained from an 

interview by the research staff. 

Procedure 

Prior to beginning simulation, consenting patients were randomized and listened to the 

appropriate intervention tape. Patients filled out the POMS and provided demographic and 

clinical information at the second treatment (early-treatment phase: Time 1). Patients listened to 

the second tape at the fifth treatment. At the last treatment, patients were asked to fill out the 

POMS again and to complete the Severity of Side Effects questionnaire (late-treatment phase: 

Time 2) (Figure 1). 

Insert Figure 1 about here 
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Results 

There were no significant differences between the intervention and the 

comparison groups in age, disease stage, daily dose of radiation, a«dtotal number of 

radiation treatments, or field size. The means and SD's of study variables are reported in 

Table 1. 

Insert Table 1 about here 

The Effects of Information and Negative Affect on Severity of Side Effects 

A variable reflecting the change-score in negative affect over the course of the 

treatments was calculated by entering the negative affect score at Time 1 in a linear 

regression equation predicting negative affect at Time 2 and saving the resulting residual 

score (APOMS). Thus, APOMS indicates the residual change in negative affect from the 

early-treatment phase to the end-of-treatment phase. Then, a multivariate analysis of 

variance was performed with APOMS and the severity of the five side effects as 

dependent variables and group assignment (coded 1 for the intervention group and -1 for 

the comparison group) as the independent variable. As shown in the upper half of 

Table 2, group assignment contributed significantly to the severity of sleeping problems 

and was a marginally significant contributor to fatigue severity. Group assignment was 

not significantly related to the other side effects or change in negative affect. Subsequent 

t-tests analyses revealed that patients in the comparison group reported more sleeping 

problems, p < .03, and fatigue, p < .06, than those in the intervention group. Thus, 

hypothesis 1 was partially supported in that the informational intervention reduced self- 
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reported fatigue and sleeping problems but did not reduce negative affect or the three 

other side effects examined. 

Insert Table 2 about here 

The hypothesis that change in negative affect would be related to side effect 

severity was tested by a multivariate analysis with change in negative affect (APOMS) as 

an independent variable and the five side effects as dependent variables. The results, 

shown in the lower half of Table 2, indicate that the data fits the model well for diarrhea, 

fatigue, sleep problems, and urinary problems, but not for skin problems. 

Next, a series of five hierarchical regression analyses, with the five side effects, 

respectively, as the dependent variable, were conducted in order to further examine: (a) 

the direction of the association between changes in negative affect and development of 

side effect severity, (b) whether the association came from the level of negative affect at 

the early-treatment phase (baseline) or that at the end-of-treatment phase controlling for 

the baseline level, and (c) whether the effects of negative affect remain when the group 

assignment effect was included. The negative affect score at the early-treatment phase 

was entered in a regression equation in the first step and the group contrast code and the 

negative affect score at Time 2 were entered at the second step, simultaneously. 

Beta coefficients from the five analyses are reported in Table 3. The early phase 

negative affect score was not significantly related to side effect development in any of the 

analyses. Greater fatigue was associated with assignment to the comparison group, p_ < 

.052, and with an increase in negative affect, p < .02. Sleeping problems were also 
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associated with being in the comparison group, p < .02, and with an increase in negative 

affect, p < .001. Urinary problems and diarrhea were associated only with concurrent 

negative affect, ps < .002, while skin problems were not associated with any study 

variables. Thus, the prior significant findings relating to hypothesis 1 were affirmed, and 

hypothesis 2 was supported by four of the five analyses. 

Insert Table 3 about here 

In summary, patients in the informational intervention group reported less severe 

fatigue and sleeping problems than those in the comparison group, and increased negative 

affect was positively associated with the severity of self-reported side effects, regardless 

of group assignment. However, skin problems were not associated with either group 

assignment or the change in negative affect. 

Discussion 

Results from the present study suggest that a brief educational intervention based 

upon self-regulation theory is helpful in reducing fatigue and sleep problems resulting 

from RT for cancer. Patients who received the informational intervention containing 

detailed information concerning RT and potential side effects reported less severe fatigue 

and fewer sleep problems than patients who received only general information. The 

informational intervention was designed to provide concrete objective sensory 

information and reduce uncertainty about the impending experience. While the 

educational intervention was effective in ameliorating sleep problems and fatigue, no 

benefit vis-ä-vis the control group was observed in the severity of diarrhea, urinary 
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problems, or skin problems. The informational intervention also failed to improve affect, 

a finding consistent with previous research [26]. 

We observed that the development of side effects, including fatigue and sleep 

problems, was associated with an increase in negative affect, but not with baseline 

negative affect. Prior literature on this relationship has been inconsistent, with some 

studies having found a positive relation between fatigue and depression [3, 29, 30], 

anxiety [31], and global negative affect [12, 32], while others have found no significant 

relation between fatigue or sleep disturbance and depression [1,2]. None of these 

studies, however, examined the relationship between treatment-related side effects and 

changes in negative affect during the course of treatment. The findings in the present 

study indicate that the change in negative affect, not the level of negative affect at the 

early-treatment phase, plays a significant role in patient-reported side effect development. 

However, because of the correlational nature of our analyses, we cannot state whether 

side-effect development causes or results from an increase in negative affect. 

Fatigue and sleep problems are generally considered to be multidimensional 

phenomena [31 - 33] and their severity may be attributable to patients' subjective 

evaluations. Thus, in addition to an educational intervention that provides concrete 

objective information about treatments and potential side effects, psychological 

interventions designed to reduce negative affect might also be helpful in relieving these 

problems. As in the case of fatigue and sleep problems, diarrhea and urinary problems 

were associated with an increased level of negative affect, but unlike fatigue and sleep 

problems, diarrhea and urinary problems were not benefited by the educational 

intervention. Skin problem severity was related to neither negative affect nor group 
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assignment. A possible explanation for these dissimilar findings is that skin problems 

caused by receiving RT are an objective physical experience, and, thus, psychological 

factors, such as information or negative mood do not affect them. Diarrhea and urinary 

problems may lie in the middle of a continuum of subjective versus objective side effects. 

The results from the present study imply that psychological interventions may be 

more effective in ameliorating subjective than objective side effects of RT. Further 

studies are needed to determine the differential contribution of psychological factors to 

various side effects associated with RT. The underlying mechanisms of the informational 

intervention and negative affect were not clarified in the present study. Potential 

mechanisms include the possibility that the informational intervention increases patients' 

assurance about their treatments, which, in turn, reduces anxiety and results in patients 

experiencing their side effects as less severe [9]. Also, because increased negative affect 

is associated with rumination and hypervigilance of physical sensations, it is possible that 

this accounts for the positive correlation between increased negative affect and increased 

side-effect severity [22]. In addition, although patients were randomly assigned to either 

the intervention or control conditions, and there were no group differences in the daily 

dose of radiation or in the total number of radiation treatments, without baseline 

information about symptom severity, it is not clear if the group differences in symptom 

severity found in the present study result from the intervention or were present prior to 

randomization. These research questions need to be addressed in future studies. 

A longitudinal approach is required in future work to explore the relation between 

side-effect severity and psychological factors during the course of treatment. For 

example, patients' physical conditions before treatment, the level of mood disturbance 
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during treatment, and their physical conditions and perception of the burden of treatment, 

have contributed to side-effect severity [12, 32]. A longitudinal design will also allow 

detection of any causal relationship between psychological adjustment and side-effect 

severity. Utilizing standardized scales/devices, such as wrist actigraphy [3] to assess 

fatigue and sleep disturbances and standardizing times for measuring side effects, are also 

required in future work. 

Conclusion 

Side effects, particularly fatigue and sleep disturbance, following cancer 

treatment, have been found to play an important role in patients' quality of life, including 

work, social, and emotional adjustment [5, 34, 35]. The results of the present study 

indicate that specific side effects of radiation treatment for prostate cancer can be reduced 

by an informational intervention and are related to change in negative affect during the 

course of treatments. The current findings have implications for future studies of patients 

with cancer and suggest the need to explore the mechanisms by which cancer treatment- 

related side effects develop and to design intervention that target specific side effects and 

improve patients' quality of life. 
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Table 1. Means and SD's of Study Variables 

Intervention Group Comparison Group 

Mean SD Mean SD 

POMS 1 .98 1.01 1.22 1.42 
POMS 2 .96 .88 1.01 1.20 
Diarrhea 1.68 1.40 1.60 1.51 
Fatigue 1.76 1.35 2.17 1.30 
Skin Problem .81 1.20 .72 1.13 
Sleeping Problem .58 1.12 1.04 1.37 
Urinary Problem 2.19 1.47 2.08 1.64 

Note.   POMS 1 = ne; gative affect score at the early- treatment phase; 
POMS 2 = nei gative affect score at the end-of-treatment phase 
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Table 2. F ratios by Multivariate Analysis of Variance 

Side Effects 

Group 

R-square 

Diarrhea        Fatigue       Skin Problems     Sleeping        Urinary      APOMS 

.03 

.00 

3.10+ 

.02 

.22 

.00 

4.62^ 

.03 

.15 

.00 

.10 

.00 

APOMS 

R-square 

12.12***        6.09* 

.07 .04 

.00 

.00 

17.15*** 6.97 ** 

.10 .04 

+ p<.10 *p<.05 **p<.01        ***p<.001 

Note.   APOMS = residual change in negative affect scores at the end-of-treatment phase from 
the early-treatment phase; 

Group = 1 for the intervention group; -1 for the comparison group 
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Table 3. Beta coefficients from Hierarchical Regression Analyses 

Side Effects 

Step 1: 

Step 2: 
POMS_l 

POMS_2 
Group 

-.01 

24*** 

.02 

.05 

.22* 
-.16* 

-.02 

.06 

.04 

.08 

.36*** 
•.18* 

Diarrhea Fatigue       Skin Problems      Sleeping        Urinary 

•.01 

.03 

*p<.05 ***p<.001 

Note.   POMS_l = negative affect score at the early-treatment phase; 
Group = 1 for the intervention group; -1 for the comparison group; 
POMS_2 = negative affect score at the end-of-treatment phase 
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Abstract 

This study examined the similarities and differences between three dimensions which 

represent people's focus on the self vs. the other: individualistic vs. collectivistic nations, 

independent vs. interdependent self-concepts, and intrinsic vs. extrinsic aspirations. In 

samples of South Korean and U. S. college students, we found that each of these 

dimensions inter-related in expected ways, and that each was also independently 

associated with different aspects of participants' self-report of their own well-being (i.e., 

self-actualization, vitality, happiness, anxiety, and physical symptoms). We conclude 

that environmental circumstances and personality characteristics which focus on personal 

needs are more likely to provide experiences supportive of psychological well-being. 

Key words: individualistic vs. collectivistic cultures, independent vs. interdependent self- 

concepts, intrinsic vs. extrinsic aspirations, well-being, cross-cultural study 
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Self-Concept, Aspirations, and Well-Being in South Korea and the United States 

Contemporary personality/social psychology contains several dimensional 

constructs representing the extent to which individuals focus on their own needs and 

rights versus their desires to fit their behavior and goals into the broader group. In this 

paper we focus on three such constructs, examining how they interrelate and how each is 

associated with personal well-being. 

The first of the constructs, individualism vs. collectivism (Triandis, 1995), refers 

to a distinction between characteristics of the culture in which one lives. Individualistic 

nations, such as the economically developed, democratic Western nations, tend to suggest 

to their citizens that individual freedoms and rights are paramount. In contrast, 

collectivistic nations, such as the less economically developed Asian and Southern- 

hemispheric countries, send the message that social harmony and stability are most 

necessary for their citizens. 

The second, highly related construct, is independent vs. interdependent self- 

concept (Markus & Kitayama, 1991). This dimension refers not to a cultural context, but 

rather to a set of beliefs people have about themselves. Specifically, it concerns a 

dimension capturing the distinction between conceiving of one's self as an individual, 

autonomous being versus viewing one's self as highly embedded in others, roles, and 

statuses in society. People with independent self-concepts typically believe their own 

rights and feelings outweigh those of the group, whereas those with interdependent self- 

concepts are particularly focused on the stability and harmonious functioning of the 

whole group (Markus & Kitayama, 1991; Singelis, 1994). 
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The third construct, intrinsic vs. extrinsic aspirations (Kasser & Ryan, 1993, 

1996), distinguishes between strivings and aspirations likely to satisfy important 

psychological needs of the self (Ryan, 1995; Sheldon & Kasser, 1995, 1998) versus those 

more concerned with attaining social rewards and praise that signal high status within the 

group. Intrinsically oriented individuals are highly focused on goals for self-acceptance, 

affiliation, and community contribution, whereas extrinsically oriented individuals are 

more concerned with enhancing their wealth, image, or popularity. 

As can be seen, each of these three constructs involves a dimension where at one 

end people are more likely to focus on their own individual psychological needs 

(individualistic cultures, independent self-concept, and intrinsic goals) whereas at the 

other end they are more concerned with making sure that their own behavior fits in with 

social norms (collectivistic cultures, interdependent self-concept, and extrinsic goals). 

On the face of it, the three conceptualizations have much in common, suggesting that 

they should be highly correlated with each other. Indeed, research and theory strongly 

suggest that living in an individualistic culture conduces towards an independent self- 

concept, while living in a collectivistic culture breeds interdependent self-concepts 

(Markus & Kitayama, 1991; Triandis, 1995). Further, some work shows differences 

between the types of values held by people with independent and interdependent self- 

concepts. For example, Oishi, Schimmack, Diener, and Suh (1998) examined the 

relations between independent and interdependent self-concepts and the values derived 

from Schwartz's (1994) theory of values in a sample of U.S. students. They found 

modest, but significant positive correlations between an independent self and measures of 

self-direction (which would be considered an intrinsic value), and positive correlations 
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between an interdependent self and the values of benevolence (an intrinsic value), 

tradition, and conformity (which are more similar to extrinsic values). While interesting, 

because this study was conducted in a highly individualistic nation, it is unclear what 

results might obtain in other contexts, particularly in collectivistic nations. 

One purpose of the present study was therefore to examine how the three 

dimensions (culture, self-concept, and values) were associated with each other in both 

individualistic and collectivistic nations. We predicted that those subjects living in the 

U.S. would have a more independent self-concept, while subjects in South Korea would 

conceive of themselves more interdependently. We also explored the possibility that 

people's values would be differentially associated with their self-concepts. In particular, 

we expected to find that having an independent self-concept is associated with a stronger 

focus on intrinsic values, as both lead people to focus on their own inner needs. We 

expected a mixed pattern for the interdependent self-concept, however. That is, some of 

the intrinsic values, such as self-acceptance, appear somewhat at odds with this belief 

system, while others of the intrinsic values, such as community feeling and affiliation, 

may be more congruent with an interdependent self-concept. 

The second purpose of the present study was to examine how these three 

dimensions independently relate to personal well-being. Past research shows a clear 

pattern of results for two of the dimensions, but a more mixed pattern for the third. 

Regarding individualism/collectivism, for example, Diener, Diener, and Diener (1995) 

demonstrated in a large cross-cultural study that people living in individualistic nations 

are typically happier than those living in collectivistic cultures, and that this result held 

even after controlling for a number of other important national characteristics (e.g., 
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wealth, basic need satisfaction, etc.). Regarding the intrinsic/extrinsic distinction, 

research has demonstrated that U.S. adults and late adolescents highly oriented toward 

intrinsic aspirations evidence greater self-actualization, vitality, openness to experience, 

and general functioning, and lesser distress (e.g., depression and anxiety) than those 

oriented toward extrinsic aspirations (Carver & Baird, 1998; Kasser & Ryan, 1993, 1996, 

2001; Sheldon & Kasser, 1995, 1998, 2001). Although these findings have been 

replicated in Germany (Schmuck, Kasser, & Ryan, 2000) and Russia (Ryan et al., 1999), 

this is the first study of which we are aware that has examined relationships between 

intrinsic/extrinsic values and well-being in an Asian culture. 

While the well-being benefits of living in an individualistic nation and holding 

intrinsic values seem rather clear, work on the independent/interdependent self-concept is 

more mixed. Some research suggests that the independent self-concept is associated with 

lesser neuroticism than is the interdependent self-concept (Kwan, Bond, & Singelis, 

1997). However, other studies suggest that individuals living in individualistic cultures 

who have interdependent self-concepts report more life satisfaction than those with 

independent self-concepts (Bettencourt & Dorr, 1997) and that, in collectivistic cultures, 

characteristics of interdependent self-concepts, such as valuing relationship harmony and 

social norms, can predict individuals' life satisfaction as strongly as does having an 

independent self-concept (Kwan et al., 1997; Suh, Diener, Oishi, & Triandis, 1998). 

To our knowledge, no study has investigated how well-being is simultaneously 

associated with each of these three dimensions representing a focus on personal needs vs. 

others' opinions. Despite the fact that the three dimensions are similar to each other, we 

saw good reason to suspect that each may play an important role in predicting well-being. 
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One reason for this is that each dimension refers to a different level of personal 

experience: Individualism/collectivism refers largely to an environmental context, 

independence/interdependence refers to a belief about one's self, and intrinsic/extrinsic 

refers to the values and goals one is striving towards in life. Because these levels of 

experience, though related, do not entirely overlap, each of the dimensions could bear 

some weight in explaining people's well-being. 

A second, more theoretical reason for this prediction is that the conceptualizations 

of the "self from which each distinction derives are quite different. While the self of the 

individualism/collectivism and the independent/interdependent distinctions is primarily a 

"concept" inculcated from social experiences (Markus & Kitayama, 1991), the self of the 

intrinsic/extrinsic distinction is an experiencing center with inherent psychological needs 

which must be fulfilled in order for growth and optimal adjustment to occur (Ryan, 

1995). Thus, the two distinctions may be tapping different parts of psychological 

functioning, one more "cognitive" and the other more "phenomenological" and 

motivational in nature. 

In the current study we therefore expected to replicate past findings that living in 

an individualistic nation and placing a strong relative focus on intrinsic aspirations are 

associated with greater well-being, while living in a collectivistic nation and focusing on 

extrinsic aspirations are associated with lower well-being. We also suspected that an 

independent self-concept may yield more well-being benefits than would an 

interdependent self-concept, though recognize that the literature is mixed on this issue. 

Finally, we also examined whether people's home nation, self-concept, and aspirations, 

independently and/or interactively predict levels of personal well-being. Generally, we 
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expected each variable to typically account for its own share of variance in well-being, 

and that any interactions would merely be amplifications of the predicted main effects. 

Method 

Participants and Procedures 

Participants included 537 students at U. S. (93 men and 122 women) and South 

Korean universities (149 men and 173 women) who completed a packet of questionnaires 

in small groups. Surveys were presented in subjects' native language, with South Korean 

scales translated by the first author, back-translated by a bilingual, then checked by the 

second author. 

Measures 

Individualistic/Collectivistic Nation. We contrast-coded this variable so that 

Koreans received -1 and Americans received 1. Although there are scales to measure the 

internalization of individualistic and collectivistic values, other research has fruitfully 

applied parallel categorizations at a national rather than an individual level (e.g., Diener 

etal., 1995; Suh et al., 1998). 

Independent and Interdependent Self-Concepts. The Independent and 

Interdependent Self-Construal Scale (Singelis, 1994) asks how much subjects to rate how 

much they agree or disagree with 24 statements on a 9-point Likert scale (1= strongly 

disagree, 9 = strongly agree). Average scores of 12 statements each for independent (a = 

.65) and interdependent (a = .66) self-concept were calculated. To represent the 

dimension of interest, the interdependent score was subtracted from the independent 

score to assess the relative independence/interdependence of subjects' self-concepts. 
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Intrinsic/Extrinsic Aspirations (Kasser & Ryan, 1993, 1996, 2001). Subjects were 

presented with 57 "goals they may have for the future" and rated the importance of each 

goal on a 1 (not at all) to 9 (extremely) scale. In line with past work, aspirations for self- 

acceptance, affiliation, community feeling and physical fitness were considered intrinsic 

while aspirations for financial success, social recognition, and attractiveness were 

considered extrinsic. Coefficients in the present study were .67 for intrinsic goals and .79 

for extrinsic goals. Summary extrinsic scores were subtracted from summary intrinsic 

scores to compute a relative intrinsic/extrinsic orientation variable. 

Well-being.   Six variables assessed individuals' levels of well-being. On 9-point 

Likert scales, subjects completed the 15-item Jones and Crandall (1986) measure of self- 

actualization (a = .64), the seven-item vitality measure (Ryan & Frederick, 1997, a = 

.86), six items measuring anxiety (Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974, 

a    = .84), and ten items reporting experience of physical complaints (Emmons, 1991; a = 

.79). Finally, subjects reported the percentage of time they are generally happy and 

unhappy (Fordyce, 1988). 

Results 

Tests for Measurement Comparability and Sociocultural Differences on Constructs. 

First, we sought to demonstrate the reliability and comparability of study 

constructs across the two cultures by applying the multiple-group means comparison 

procedure (Little, 1997), in addition to the variance-covariance information of standard 

structural equation modeling analyses, using Amos 4.0 (Arbuckle & Wothke, 1999). 

Thus the following questions can be answered directly: (a) whether or not the same 

underlying dimension is measured with little or no bias across multiple groups (viz., 
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measurement equivalence of the constructs) and (b) whether there are similarities and 

differences across groups on the error free means of the latent constructs (viz., construct 

comparability). The following three model fit indices were used in the present study: the 

root mean squared error of approximation (RMSEA), the normed fit index (NFI), and 

comparative fit index (CFI). Values reflecting adequate fits of a specified model to the 

data were set at < .08 for the RMSEA measure (Browne & Cudeck, 1993) and > .9 for the 

NFI and CFI (Marsh, Balla, & McDonald, 1988). The self-concept construct was 

measured by two indicators: independent (reference) and interdependent self-concepts. 

The aspiration construct was measured by two indicators: intrinsic (reference) and 

extrinsic aspirations. Finally, well-being was measured by six indicators: self- 

actualization (reference), vitality, anxiety, physical symptoms, percentage of time happy, 

and percentage of time unhappy. 

Showing good support for cultural comparability, the measurement model for 

each construct (self-concepts, aspirations, and well-being) without equal constraints fit 

satisfactorily (.00 < RMSEA's < .04; .99 < NFI's < 1.00; .99 < CFI's < 1.00). When 

both factor loadings and intercepts in measurement models were constrained to be equal 

between two nations, each construct was again found to be comparable (.03 < RMSEA's 

< .12; .95 < NFI's < 1.00; .96 < CFI's < 1.00). Thus, we can be confident that our 

primary study variables were both reliably and equivalently measured across cultures. 

Because construct comparability was tenable, equality of the latent means was 

tested between the two nations (Little, 1997). All corresponding parameters (viz., factor 

loadings, intercepts, and error variances of observed variables) were freed for the Korean 

sample and set to be the same for the U.S. sample. The estimated latent factor means 
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were fixed to 0 for the Korean sample and freed for the U.S. sample, thus a given 

construct's mean could be identified and estimated as a relative difference from the 

reference point estimated in the Korean sample (Jöreskog & Sörbom, 1996; McArdle & 

McDonald, 1984). 

The results showed that the fit of the model was satisfactory but significantly 

different from the model without equal constraint in latent means: for self-concept, Xdiff 

(11) = 96.10, p_ < .001; for aspirations, Xdiff2 (15) = 99.64, p < .001; and for well-being, 

Xdiff2 (11) = 52.91, p_ < .001. Using the Korean sample as a reference group of mean 

equal zero, differences in construct means were .85, .31, and .48, ps < .001, for self- 

concept, aspirations, and well-being, respectively. What this means is that the results 

indicated that two cultures did differ in their endorsement of the personality variables. In 

line with past research, the U.S. sample was higher than the Korean sample in 

independent self-concept and in well-being; the U.S. sample was also higher in intrinsic 

aspirations, as predicted but not previously demonstrated. 

Independent/Interdependent Self-Concepts and Intrinsic/Extrinsic Aspirations. 

Next, we examined relationships between self-concepts and aspirations, to 

determine whether our results conceptually replicated Oishi et al. (1998) when tested in 

both individualistic and collectivistic cultures. Supporting their results and our 

hypothesis, having an independent self-concept was positively associated with students' 

focus on intrinsic aspirations (r = .16 in Korea; r = .17 in U.S., ps < .05) and negatively 

correlated with their focus on extrinsic aspirations (r = -.11 in Korea; r = -.14 in U.S., ps 

< .05). As expected, the directions of relationship between interdependent self-concept 

and intrinsic versus extrinsic aspirations were more mixed, however. The interdependent 
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self-concept was negatively associated with the summary intrinsic score (r = -.12 in 

Korea, p_ < .05; r = -.08 in U.S., ns) and was not significantly associated with the 

summary extrinsic score (r = .05, in Korea; r = .01 in U. S., ns). Supplementary analyses 

with individual intrinsic and extrinsic subscales revealed that the interdependent self- 

concept was associated with greater community feeling (r = .11 in Korea, p < .05; r = .12 

in U. S., p_ < .10) and less focus on self-acceptance (r = -.24 in Korea; r = -.19 in U. S., ps 

< .01) among intrinsic subscales, and was associated with a greater focus on social 

recognition (r = .16 in Korea; r = .20 in U. S., ps < .01) and less focus on financial 

success (r = -.10 in Korea, p < .10; r = -.14 in U. S., p < .05) among extrinsic subscales. 

These associations were not different between the two nations. 

Predicting Well-Being. 

We then examined how the three dimensions of interest predicted subjects' well- 

being. As reported above, the measurement models for the endogenous latent variables 

of self-concepts and aspirations fit satisfactorily, which means each latent variable can be 

accurately operationalized by the relative contribution of the observed variables. Thus, 

we created for subsequent analyses two new variables: a relative independent to 

interdependent self-concept variable, and a relative intrinsic to extrinsic aspiration 

variable. 

The top third of Table 1 presents beta weights resulting from simultaneous 

regression analyses for the combined U.S. and South Korean sample, in which each of 

the six well-being indicators was regressed onto the contrast-coded nation variable, the 

relative independent to interdependent self-concept variable, and the relative intrinsic to 

extrinsic aspiration variable. As can be seen, U.S. students reported higher self- 
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actualization, vitality, and happiness than did Korean students. Further, the relative 

independent to interdependent self-concept variable was associated with higher self- 

actualization, vitality, and happiness, and with less unhappiness and anxiety. Finally, the 

relative intrinsic to extrinsic aspiration measure was associated with higher self- 

actualization, and with less anxiety and physical symptoms. 

To examine whether the predictors of well-being differed by individuals' national 

context, we re-conducted these regression analyses separately in the two countries. 

Results are reported in the middle and bottom thirds of Table 1. Within samples from 

both countries, a relative independent self-concept was associated with higher self- 

actualization, vitality, and happiness; however, only in Korea did the relative independent 

self-concept predict less unhappiness and only in the U.S. did the relative independent 

self-concept predict low anxiety. Results across the two cultures were almost identical 

for the relationships between well-being and the relative intrinsic/extrinsic aspiration 

measure, such that a strong focus on intrinsic relative to extrinsic aspirations was 

associated with greater well-being. Thus, regardless of whether they live in an 

individualistic or a collectivistic nation, the current results suggest that people's well- 

being benefits from the belief that they are autonomous beings and from a focus on goals 

likely to satisfy one's needs. 

Finally, we examined potential two-way interactions between aspirations and self- 

concept, and three-way interactions with the additional variable of nation, in the 

prediction of well-being, using a hierarchical regression format. Only one significant 

two-way interaction was detected: the negative associations between extrinsic aspirations 

and higher anxiety were amplified for individuals relatively high in interdependent self- 
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concept (ß = -.13, E < .02). In addition, only one significant three-way interaction 

occurred. For the Korean students, intrinsic aspirations were more highly associated with 

increased self-actualization when individuals were high in independent self-concept. For 

the U. S. students, intrinsic aspirations were especially associated with higher self- 

actualization when the individual had a relatively strong interdependent self-concept (ß = 

-.13, E < -02). Interpretation of these two interactions should be treated cautiously, as 

they are quite possibly due to chance given the large number of analyses conducted. 

Discussion 

The present study expands on previous research by examining several hypotheses 

associated with national context, individual self-concept, personal goals, and subjective 

well-being. First, we expanded on the work of Oishi et al. (1998) by examining how self- 

concept and values relate to each other within both individualistic and collectivistic 

nations. As expected, people with an independent self-concept were more likely to place 

a strong value on intrinsically oriented goals and less likely to be focused on extrinsically 

oriented goals. This is to be expected, given that an independent self-concept, with its 

concern for autonomous regulation, might orient people towards goals congruent with 

their own psychological needs and away from goals focused on status and others' 

opinions. Results for the interdependent self-concept were rather more complex, as 

correlations indicated more self-concept/value relational specificity. With regards to 

intrinsic values, interdependent people were more likely to value community feeling and 

less concerned with self-acceptance; for extrinsic values, interdependent people were 

more concerned with social recognition and less focused on financial success. In both 

cases, it seems as though an interdependent self-concept leads people to value more 
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socially oriented values (i.e., community feeling and social recognition) and to be less 

concerned with more personally-oriented values (i.e., self-acceptance and financial 

success). These results provide an important extension of Oishi et al.'s work to a 

collectivistic nation. 

A more unique contribution of this work was our examination of how cultural 

context, self-concept, and values independently relate to personal well-being. The results 

supported our hypotheses that living in an individualistic nation, believing that one is an 

autonomous, independent individual, and striving for intrinsic aspirations associated with 

psychological needs are associated with greater well-being. In contrast, results suggested 

that living in a collectivistic nation, conceiving of oneself as highly embedded in social 

roles and statuses, and pursuing aspirations designed to obtain rewards and praise are 

associated with lower well-being. As expected, these results were essentially parallel in 

samples of college students drawn from both the highly individualistic nation of the 

United States and the more collectivistic culture of South Korea. These results are 

consistent with past work demonstrating beneficial relationships between well-being and 

individualistic nations (Diener et al, 1995), independent self-concepts (Oishi, Diener, 

Lucas, & Suh, 1999), and intrinsic aspirations (Kasser & Ryan, 1996), conflict with some 

past work demonstrating that interdependent self-concepts relate positively to well-being 

and life satisfaction in collectivistic nations (Kwan et al., 1997; Suh et al., 1998). Thus, 

our research adds to the growing, but somewhat contradictory, literature associating an 

independent self-concept with well-being, and confirms previous work on the well-being 

benefits of living in an individualistic culture and pursuing intrinsic rather than extrinsic 

goals. 
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More importantly, the results of this study demonstrate for the first time that these 

three dimensions, all focused on one's needs vs. others' desires, bear unique, independent 

relationships to well-being. That is, although individualism/collectivism, 

independent/interdependent self-concept, and intrinsic/extrinsic values all focus on 

similar issues, each has its unique role to play in understanding well-being. This supports 

the idea, mentioned in the introduction, that each dimension is tapping a somewhat 

different aspect of experience relevant to well-being. Individualism/collectivism likely 

concerns the affordances of one's environment in terms of pursuing one's desires. 

Independent/interdependent self-concept probably involves more cognitive issues, as it 

concerns the beliefs one has about one's identity and personhood. Intrinsic/extrinsic 

values may tap a more motivational aspect of experience, particularly concerning how 

one's strivings and goals relate to the satisfaction of psychological needs. 

Why should this conglomeration of environmental circumstances, beliefs about 

the self, and values and goals lead people to experience greater well-being and less 

distress? Our sense is that the best answer derives from the concept of needs. Needs are 

"psychological nutriments" (Ryan, 1995) which must be satisfied in order that individuals 

can grow, thrive, and feel good about themselves (Sheldon, Ryan, & Reis, 1996; see also 

Maslow, 1954). Living in an individualistic culture provides an environment which 

encourages people to focus on their own needs and to determine means of satisfying them 

(Triandis, 1995); having an independent self-concept leads people to believe that their 

own needs are of large importance, and thus to set up their identity around them (Markus 

& Kitayama, 1991); and pursuing intrinsic aspirations leads people to be more likely to 

have experiences which might satisfy their needs (Kasser, in press; Kim, Deci, & 
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Zuckerman, in press). In sum, people are more likely to be able to satisfy their 

psychological needs in such contexts and with such beliefs and goals, and thus to reap the 

benefit of increased well-being. 

In contrast, collectivistic nations, interdependent self-concepts, and extrinsic 

values are more focused on the "other" and on making sure that one's behaviors, 

expressions, and desires fit into what is acceptable to the whole group. Such an external 

focus may lead people to attend less to their psychological needs, and thus to have more 

frequent experiences of contingent evaluation in which they feel their worth is on the 

line, experiences which are rarely pleasant (see Deci & Ryan, 1991; Rogers, 1961). In 

other words, such environments, self-concepts, and goals are more lacking in providing 

psychological nutriments, thus causing potentially less need-satisfaction and lowered 

well-being. 

These conclusions must of course be tempered by several limitations to the 

current study. First, our use of college students as participants calls into question the 

generalizability of our sample; this might be especially worrisome in the case of the 

South Korean sample, in which college students are probably more independent in their 

self-concept than, for example, rural farmers. Second, all data are self-report, leaving 

open the possibility that response biases or shared method variance may be primarily 

responsible for the results. Third, all data are cross-sectional and correlational, thus 

making the results causally ambiguous. That is, it is unclear whether self-concepts and 

goals lead to well-being, happier people form independent self-concepts and pursue 

intrinsic goals, or whether some third variable may be operating which explains the 

relationships. Fourth, although measurement comparability between cultures was 

i 



Self-concept and aspirations 18 

demonstrated and established scales were used in this study, it should not be overlooked 

that internal consistencies of some scales were somewhat low (less than .70); this may 

potentially have weakened reported results. Fifth, the amount of variance accounted for in 

regression equations was by no means large, suggesting that a variety of other factors 

need to be assessed in order to provide a fuller understanding of well-being. Sixth, it 

would be interesting in future studies to measure participants' levels of 

individualistic/collectivistic values rather than use a dummy code for nation, as 

individuals certainly experience and internalize this environmental dimension differently 

within the same nation, and as there are many differences between the nations we 

sampled besides their standing on this variable. 

A final limitation concerns our use of well-being as the primary outcome variable 

of this study. Such a strategy runs the risk of leading people to conclude that 

individualistic nations, independent self-concepts, and intrinsic aspirations are "better" 

than collectivistic nations, interdependent self-concepts, and extrinsic aspirations. The 

idea that "happiness" is the most important aim for humans is itself a value judgment, one 

especially consistent with individualism, independence, and intrinsic values. The aims 

better supported by collectivistic nations and interdependent self-concepts, such as 

relationship harmony and social stability, or represented in extrinsic aspirations, such as 

economic progress, can certainly be conceived of as equally or more "valuable" than 

personal happiness and well-being. Further, we remind the reader that all is not rosy for 

independent self-concepts and living in an individualistic nation, which are associated 

with higher suicide and divorce rates and substantial ecological degradation (Triandis, 
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1995). Future studies are thus called for to examine a broader range of variables which 

will help researchers better understand and untangle these complex issues. 



Self-concept and aspirations 20 

References 

Arbuckle, J. L., & Wothke, W. (1999). Amos 4.0 User's Guide. Chicago: Small 

Waters Corporation. 

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In 

K. A. Bollen & J. S. Long (Eds.), Testing structural equation models (pp. 136-162). 

Newbury Park, CA: Sage. 

Bettencourt, B. A., & Dorr, N. (1997). Collective self-esteem as a mediator of the 

relationship between allocentrism and subjective well-being. Personality and Social 

Psychology Bulletin, 23, 955-964. 

Carver, C. S., Baird, E. (1998). The American dream revisited: Is it what you 

want or why you want it that matters? Psychological Science, 9, 289-292. 

Deci, E. L, & Ryan, R. M. (1991). A motivational approach to self: Integration in 

personality. In R. Dienstbier (Ed.), Nebraska symposium on motivation: Vol. 38, (pp. 

237-288). Lincoln: University of Nebraska Press. 

Derogatis, L. R., Lipman, R. S., Rickels, K., Uhlenhuth, E. H., & Covi, L. (1974). 

The Hopkins Symptom Checklist (HSCL): A self-report symptom inventory. Behavioral 

Science, 19,1-15. 

Diener, E., Diener, M., & Diener, C. (1995). Factors predicting the subjective 

well-being of nations. Journal of Personality and Social Psychology, 69, 851-864. 

Emmons, R. A. (1991). Personal strivings, daily life events, and psychological 

and physical well-being, Journal of Personality, 59, 453-472. 

Fordyce, M. W. (1988). A review of research on the happiness measures: A sixty 

second index of happiness and mental health. Social Indicators Research, 20, 355-382. 



.   Self-concept and aspirations 21 

Jones, A., & Crandall, R. (1986). Validation of a short index of self-actualization. 

Personality and Social Psychology Bulletin, 12, 63-73. 

Jöreskog, K. G., & Sörbom, D. (1996). LISREL 8: User's reference guide. 

Scientific Software International. 

Kasser, T. (in press). Sketches for a self-determination theory of values. In E. L. 

Deci and R. M. Ryan (Eds.) Handbook in self-determination research. Rochester, NY: 

University of Rochester Press. 

Kasser, T., & Ryan, R. M. (1993). A dark side of American dream: Correlates of 

financial success as a central life aspiration. Journal of Personality and Social 

Psychology. 65, 410-422. 

Kasser, T., & Ryan, R. M. (1996). Further examining the American dream: Well- 

being correlates of intrinsic and extrinsic goals. Personality and Social Psychology 

Bulletin, 22,281-288. 

Kasser, T., & Ryan, R. M. (2001). Be careful what you wish for: Optimal 

functioning and the relative attainment of intrinsic and extrinsic goals. In P. Schmuck & 

K. M. Sheldon (Eds.') Towards a positive psychology of human striving (pp. 116-131). 

Gottingen: Hogrefe & Huber Publishers. 

Kim, Y., Deci, E. L., & Zuckerman, M. (in press). The self-regulation of withholding 

negative emotions: Development of a questionnaire. Educational and Psychological 

Measurement. 

Little, T. D. (1997). Mean and covariance structures (MACS) analyses of cross- 

cultural data: Practical and theoretical issues. Multivariate Behavioral Research, 32, 53- 

76. 



*   •     "   Self-concept and aspirations 22 

Kwan, V. S. Y., Bond, M. H., & Singelis, T. M. (1997). Pancultural explanations 

for life satisfaction: Adding relationship harmony to self-esteem. Journal of Personality 

and Social Psychology, 73, 1038-1051. 

Markus, H. R., & Kitayama, S. (1991). Culture and the self: Implications for 

cognition, emotion, and motivation. Psychological Review, 98, 224-253. 

Marsh, H. W., Balla, J. R., & McDonald, R. P. (1988). Goodness-of-fit indexes in 

confirmatory factor analysis: The effect of sample size. Psychological Bulletin, 103, 391- 

410. 

Maslow, A. H. (1954). Motivation and personality. NY: Harpers. 

McArdle, J. J., & McDonald, R. P. (1984). Some algebraic properties of the 

Reticular Action Model for moment structures. British Journal of Mathematical & 

Statistical Psychology, 37, 234-251. 

Oishi, S., Diener, E., Lucas, R. E., & Suh, E. M. (1999). Cross-cultural variations 

in predictors of life satisfaction: Perspectives from needs and values. Personality & 

Social Psychology Bulletin, 25, 980-990. 

Oishi, S., Schimmack, U., Diener, E., & Suh, E. M. (1998). The measurement of 

values and individualism-collectivism. Personality & Social Psychology Bulletin, 24, 

1177-1189. 

Rogers, C. R. (1961). The process equation of psychotherapy. American Journal 

of Psychotherapy. 15, 27-45. 

Ryan, R. M. (1995). Psychological needs and the facilitation of integrative 

processes. Journal of Personality, 63, 397-427. 



Self-concept and aspirations 23 

Ryan, R. M., Chirkov, V. I., Little, T. D., Sheldon, K. M., Timoshina, E., & Deci, 

E. L. (1999). The American dream in Russia: Extrinsic aspirations and well-being in two 

cultures. Personality & Social Psychology Bulletin, 25,1509-1524. 

Ryan, R. M., Frederick, C. (1997). On energy, personality, and health: Subjective 

vitality as a dynamic reflection of well-being. Journal of Personality, 65, 529-565. 

Schmuck, Kasser, T., & Ryan, R. M. (2000). Intrinsic and extrinsic goals: Their 

structure and relationship to well-being in German and U. S. college students. Social 

Indicators Research, 50, 225-241. 

Schwartz, S. H. (1994). Are there universal aspects in the structure and contents 

of human values? Journal of Social Issues, 50, 19-45. 

Sheldon, K. M., & Kasser, T. (1995). Coherence and congruence: Two aspects of 

personality integration. Journal of Personality and Social Psychology, 68, 531-543. 

Sheldon, K. M., & Kasser, T. (1998). Pursuing personal goals: Skills enable 

progress, but not all progress is beneficial. Personality and Social Psychology Bulletin, 

24,1319-1331. 

Sheldon, K. M., & Kasser, T. (2001). "Getting older, getting better": Personal 

strivings and psychological maturity across the life span. Developmental Psychology, 37, 

491-501. 

Sheldon, K. M., Ryan, R. M., & Reis, H. T. (1996). What makes for a good day? 

Competence and autonomy in the day and in the person. Personality & Social Psychology 

Bulletin, 22, 1270-1279. 

Singelis, T. M. (1994). The measurement of independent and interdependent self- 

construals. Personality and Social Psychology Bulletin, 20, 580-591. 



4      i «. Self-concept and aspirations 24 

Suh, E., Diener, E., Oishi, S., & Triandis, H. C. (1998). The shifting basis of life 

satisfaction judgments across cultures: Emotions versus norms. Journal of Personality 

and Social Psychology, 74, 482-493. 

Triandis, H. C. (1995). Individualism and collectivism. Boulder, CO: Westview 

Press. 



y   i.    »   Self-concept and aspirations 25 

Author Note 

Youngmee Kim, Department of Psychology, University of Rochester; Tim Kasser, 

Department of Psychology, Knox College; and Hoonkoo Lee, Department of Psychology, 

Yonsei University. 

Correspondence concerning this article should be addressed to Youngmee Kim, Cancer 

Prevention and Control, Mount Sinai School of Medicine, One Gustave Levy Place, Box 

1130, New York, NY 10029-6574, youngmee.kim@mssm.edu, or to Tim Kasser, Box 

83, Knox College, Galesburg, IL 61401, tkasser@knox.edu. 



Table 1. Beta Regression Coefficients of Well-being Measures 

Self-Actualization Vitality Happiness Unhappiness Anxiety Physical Symptoms 

Whole Sample 

R-Independent 24*** 1-7*** 10*** -.13** -.11* -.02 

R-Intrinsic 32*** .05 -.03 -.04 -.12** 17*** 

Nation (Korea= -1;U.S.=1) 34*** 23*** 2i*** -.02 -.06 -.01 

R-square .36*** i o*** Op*** .02 04*** 03*** 

Korean Sample 

R-Independent 27*** .16** 10*** -.15** -.04 .04 

R-Intrinsic .36*** .03 -.06 .01 -.11+ -.18** 

R-square 24*** .03* .04** .03* .02 .03* 

U. S. Sample 

R-Independent 25*** .20** .17* -.10 -.22*** -.12+ 

R-Intrinsic .33*** .07 .00 -.11 -.12+ -.15* 

R-square 22*** .05* .04* .03 07*** .04* 

+ p_<.10       * p<.05 **   p<.01 ***p<.001 

Note.      R-Independent = Relative independent to interdependent self-concept; 

R-Intrinsic = Relative intrinsic to extrinsic aspirations 
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Abstract 

Healthy women with family histories of breast cancer (FH+) have been repeatedly found 

to have higher levels of cancer-specific distress compared to women who have not 

experienced cancer in their families (FH-). Among FH+ women, however, considerable 

variability in both cancer-specific and general distress has been noted, with scores 

ranging from clinical to normal levels. Individual differences in coping strategies were 

examined in the present study as a likely moderator of the relationship between the stress 

of having family histories of breast cancer and psychological outcomes. One hundred 

and sixteen healthy women (47 FH+ and 69 FH-) participated. Results revealed that 

greater utilization of emotion-focused coping (Ways of Coping Questionnaire) was 

associated with higher levels of breast cancer-specific distress among FH+ women, but 

not among FH- women. This interaction was not seen for measures of negative or 

positive affect, although use of emotion-focused coping predicted higher levels of 

negative affect across both FH groups. Supporting the distinction between the two 

coping strategies, use of problem-focused coping was not associated with cancer specific 

distress or negative affect, but was associated with higher levels of positive affect, across 

both FH groups. These results provide the first evidence in the literature that emotion- 

focused coping may have negative consequences for women with family histories of 

breast cancer, and suggest that individualized coping training programs targeting this 

coping strategy may prove useful for these women. 

Key words: family histories of breast cancer, coping, psychological distress, positive 

affect 



Breast cancer is the second most common cancer and the second leading cause of 

cancer death among American women (1). It is estimated that in 2001, approximately 

192,200 women in the United States were diagnosed with breast cancer. The lifetime risk 

of breast cancer for women in the U.S. is 1 in 8 (1) and is even higher among women 

with family histories of the disease, which is the strongest predictor of a woman's 

lifetime risk of developing breast cancer (2). Although mortality rates have declined 

significantly in recent years due to both earlier detection and improved treatment, 

treatment can be highly aversive and is not always sucessful. Indeed, it is estimated that 

approximately 40,200 American women died of breast cancer in 2001 (1). 

Accumulating evidence suggests that having experienced breast cancer in a close 

relative (e.g., their mother) is a significant life Stressor for healthy women (see for 

review, 3). Healthy women with family histories of breast cancer have been found to 

have higher levels of cancer-specific distress than women without such histories (4-6). 

Surveys of women with family histories of breast cancer have also consistently revealed 

high levels of cancer-specific distress. For example, Lerman and colleagues (7) found 

that 53% of their sample of first degree relatives of breast cancer patients experienced 

intrusive thoughts about breast cancer, with 30% of these women indicating that their 

breast cancer worries interfered with their daily lives. More recently, Neise and 

colleagues (8) found that nearly a third of their sample of women with family histories of 

breast cancer experienced intense cancer-specific psychological strain. Although less 

consistent from study to study, higher levels of general distress have also been observed 

among women with family histories of breast cancer (4-7, 9-14). Kash and colleagues 

(13) found that 27% of women with histories of breast cancer in their families reported 



levels of distress that were at least one standard deviation above standardized population 

means on the Brief Symptom Index (BSI: 15). 

The findings from the above studies while generally indicating that women with 

family histories of breast cancer have higher levels of distress, also revealed wide 

variability in both cancer specific and general distress levels among these women, 

underscoring the need to examine factors that may account for individual differences in 

distress levels. Although the transactional theory of coping has compellingly established 

that individuals' coping strategies moderate the impact of a variety of Stressors on 

emotional distress (see reviews, 16, 17), little attention has been paid to the role of coping 

among women who have experienced cancer in their families. 

Coping has been defined as "cognitive and behavioral efforts to manage specific 

external and/or internal demands that are appraised as taxing or exceeding the resources 

of the person" (18, p. 141). The transactional theory (Lazarus & Folkman, 1984) has 

conceptualized two general coping dimensions. Emotion-focused coping refers to the 

efforts to regulate emotional distress, while problem-focused coping refers to efforts to 

manage, or alter, the troubled person-environment relationship. Although coping is an 

initial effort to minimize the negative impact of stress, the consequences of utilizing 

certain coping strategies do not always meet this purpose (see, 19, 20). Indeed, among 

patients with breast cancer (21-23) and among family members of terminally ill cancer 

patients (24), the use of emotion-focused coping has been related to higher distress. On 

the other hand, the use of problem-focused coping has been associated with fewer anxiety 

and depression symptoms among patients with breast cancer (25). 



Coping theory also posits that positive affect can occur even in the context of 

stress as a result of coping processes generating and sustaining positive affect (18). 

However, only recently have researchers started to pay attention to positive outcomes of 

coping with various Stressors (e.g., 26-29). As yet there have been no studies examining 

the relationship between having family histories of breast cancer and positive outcomes 

of coping. 

To date, only one study (14) has compared women with family histories of breast 

cancer to women without such family histories to explore differences in utilization of 

such coping strategies. Using the Ways of Coping Questionnaire, Wellisch and 

colleagues (14) found that women with family histories were quite similar in their 

primary utilization of problem-focused coping compared to women without such family 

histories. However, this study did not examine if the use of certain coping strategies was 

associated with specific psychological outcomes (e.g., cancer-specific or general distress) 

or if coping strategies moderated the psychological impact of having experienced breast 

cancer in the family. 

The present study examined if individual differences in utilization of coping 

strategies moderate the impact of having family histories of breast cancer on 

psychological distress (cancer-specific and general). Specifically, utilization of emotion- 

focused coping was hypothesized to be associated with higher levels of cancer-specific 

distress and general negative affect, which would be more prominent among women with 

family histories of breast cancer compared with women without such histories. 

Utilization of problem-focused coping was hypothesized to be associated with lower 



levels of cancer-specific distress and negative affect. In addition to examining the impact 

of coping on psychological distress, we also explored its influence on positive affect. 

Method 

Participants 

One hundred and sixteen women, with first-degree relatives with breast cancer (N 

= 47) and without such relatives (N = 69), were included in the present study, which is 

part of a larger longitudinal investigation of women with family histories of breast 

cancer (30). Participants were recruited by advertisements placed in three medical 

centers in New York City. The mean age of the sample was 43 years (range 25 to 69; SD 

= 10.6). Most participants were ethnic minorities (77% African-American, 10% 

Hispanic, 1% Asian). Over a third of the participants had completed college and a third 

of the participants were married. Among women with family histories of breast cancer, 

average time since the diagnosis of breast cancer of the first-degree relatives was 23 years 

(range 3 to 54 years; SD = 12.9). 

Procedures 

Participants provided written informed consent prior to participating in this study. 

Questionnaires were completed in the presence of an investigator who was available to 

clarify any items. To reduce burden at study assessment visits, participants were 

permitted to complete the demographic portion of the questionnaire and the coping 

measure at home and return it later. Questionnaire assessments of psychological outcome 

data were obtained on three separate occasions approximately one month apart. As no 

main effects or interaction effects with assessment time were significant, each measure 

was averaged across the three assessments to provide more reliable measure of these 
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constructs. The average scores were then used in the analyses. Participants were offered 

$20 plus the cost of public transportation to and from study assessments. 

Measures 

Demographics. Participants completed standard questions assessing 

demographics including age, education, ethnicity, and income. 

Family History of Breast Cancer. Participants completed a standardized 

questionnaire assessing family histories of cancer (30). The questionnaire included items 

asking whether or not the participant's first-degree relatives (e.g., mother, sibling, or 

daughter) had been diagnosed with breast cancer. In addition, participants reported how 

likely they believed they were to develop breast cancer sometime during their lives, on a 

scale of 0% (not at all likely) to 100% (extremely likely) (5, 6, 31). 

Coping. Participants indicated the extent to which they had used different coping 

styles in response to stressful events, using the Ways of Coping Questionnaire (WCQ: 

32), in a 4-point Likert-style format (0 = not used, 3 = used a great deal). To reduce 

participant burden, thirty-one items from eight subscales (3 to 4 items per subscale), 

which had high factor loadings (33), were included in the present study (the 31 items are 

available from the author upon request). 

Following Tennen and Herzberger's (34) recommendation, factor analysis was 

conducted for the data in our sample to determine types of coping strategies (see also, 

35). Factor analysis with varimax rotation extracted nine factors with eigenvalues greater 

than 1 (65.2% of the variance was explained). Higher-order factor analysis with nine 

factor scores using varimax rotation extracted two higher-order factors with eigenvalues 

greater than 1 (44% of the variance was explained). The first higher-order factor 



(eigenvalue = 2.07) includes 16 items indicating efforts to regulate emotional distress 

(e.g., "I tried to keep my feelings to myself." "Wished that the situation would go away 

or somehow be over with." "I avoided being with people in general"). This factor was 

labeled emotion-focused coping. The second higher-order factor (eigenvalue = 1.89) 

includes 15 items indicating efforts to manage or alter the problem (e.g., "Just 

concentrated on what you had to do next." "I changed something so things would turn 

out all right." "Talked to someone who could do something concrete about the 

problem."). This factor was labeled problem-focused coping. Composite scores for each 

of these two coping strategies were created by averaging relevant items and were used in 

the subsequent analyses as measures of individual differences in coping strategies. Both 

coping strategy composites had good internal consistency (a = .80, .79 for emotion- 

focused and problem-focused coping, respectively). 

Breast Cancer-Specific Distress. Breast cancer-specific distress was measured 

using the 15-item Impact of Event Scale (IES: 36), replacing "event" with "breast 

cancer." Responses on the scale were for the past three weeks, using a 4-point Likert- 

style scale (0 = not at all, 1 = rarely, 3 = sometimes, and 5 = often). The DBS has two 

subscales: Intrusion, which assesses intrusive thoughts and feelings (7 items) and 

Avoidance, which assesses avoidance of certain thoughts, feelings, or situations (8 

items). Both subscales (5-7, 13, 30) and the total composite score (IES; 37) have been 

widely used to assess the level of cancer-specific distress among individuals with family 

histories of cancer. In the present study, the two subscales were highly and significantly 

correlated (r = .80, p < .001) and were therefore summed to make a total composite score 

on the IES (37). The IES measure had good internal consistency (a = .91). 



Negative Affect, Positive Affect, and Mood. Negative affect and positive affect 

were assessed using a Negative Affect (7 items) and Positive Affect (7 items) Scale 

(NAP AS) derived from the Profile of Mood States (38, 39). Negative affect and positive 

affect scores of the NAP AS had good internal consistency in the present study (a = .94, 

.89, for negative affect and positive affect, respectively). To provide a broader indication 

of participants' moods on the day of assessment, items required to complete the short 

version of the Profile of Mood States (SV-POMS: 40) were also administered. The 

validity of the SV-POMS scale (37 items) has been documented (40, 41) and each 

subscale had good internal consistency in the present study (.77 < a's < .94). Participants 

rated all items for the day of assessment using a 5-point Likert-style scale (0 = not at all, 

4 = extremely). 

Results 

Before testing the primary study question, possible differences in study variables 

between the group of women with family histories of breast cancer (FH+) and the group 

without such family histories (FH-) were examined for possible inclusion in study 

analyses as covariates. Among demographic variables, there was a trend for a group 

difference in income (70% FH+ had an income of greater than $20,000, 54% for FH-, %2 

= 3.22, p_ < .06). However there were no group differences in age (M = 44.41 years for 

FH+, 41.48 for FH-), education (85% completed high school for FH+, 88% for FH-), and 

proportion of African American participants (77% for FH+, 74% for FH-). There was 

also a significant group difference in the level of perceived risk of developing breast 

cancer (49.57% for FH+, 37.0% for FH-, t = 2.53, p < .05). Therefore, income and 

perceived risk were included as covariates in subsequent analyses. 
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Univariate analyses to test group differences in coping strategies and 

psycholgocial outcomes revealed that women in the FH+ group utilized both emotion- 

focused and problem-focused coping strategies less frequently than women in the FH- 

group (Table 1). There were no significant FH group differences in psychological 

outcomes. 

Hierarchical regression analyses were conducted on each psychological outcome 

measure to examine the hypothesized moderating effects of coping in the relationship 

between having family histories of breast cancer and psychological outcomes. In the first 

step, the two covariates (i.e., income and perceived risk) were entered. A dummy coding 

for family history group (1 for women with family histories of breast cancer; 0 for 

women without family histories of breast cancer) and two scores of coping strategies (i.e., 

emotion-focused and problem-focused) were entered in the second step to examine the 

main effects of these variables. In the third step, interaction terms (two-way and three- 

way) were entered into the equation. 

Effects of FH and Coping on Breast Cancer-Specific Distress 

As shown in the first column of Table 2, the hypothesized two-way interaction 

effect between family history group and emotion-focused coping was significant. The 

source of this interaction was determined with follow-up regression analyses, which 

revealed a significant positive association between emotion-focused coping and breast 

cancer-specific distress for the FH+ group (ß = .83, p < .05), but not for the FH- group (ß 

= -.04, ns) (Figure 1). 

The main effects of family history group and emotion-focused coping were also 

significant. No other main or interaction effects were significant. 
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Effects of FH and Coping on Negative Affect 

As shown in the second column of Table 2, the hypothesized interaction effect 

between family history group and emotion-focused coping was not significant. However, 

a main effect of emotion-focused coping was significant, indicating a positive association 

between utilization of emotion-focused coping strategy and general distress. No other 

main or interaction effects were significant. 

Effects of FH and Coping on Positive Affect 

As shown in the third column of Table 2, the hypothesized interaction effect 

between family history group and problem-focused coping was not significant. However, 

the main effect of problem-focused coping was significant, indicating a positive 

association between utilization of problem-focused coping strategy and positive affect. 

No other main or interaction effects were significant. 

Effects of FH and Coping on Mood 

To further confirm the relations between coping and affect, we conducted 

supplementary analyses using the same hierarchical regression approaches on the six 

POMS subscales (tension, depression, anger, fatigue, confusion, and vigor). Significant 

negative relations with emotion-focused coping were found for the POMS tension, 

depression, anger, and confusion subscales, p_s < .05, but not with fatigue. A significant 

positive relation between problem-focused coping and the POMS vigor subscale was also 

found, p < .05. 

Discussion 

The main purpose of this study was to examine whether coping strategies 

moderated the effect of having family histories of breast cancer on psychological 
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outcomes. Findings in the present study revealed that the impact of emotion-focused 

coping strategy on the psychological outcomes was different by family history group, 

supporting the moderating effect model of coping (42) for this Stressor. Specifically, 

higher utilization of emotion-focused coping was found to be associated with a higher 

level of cancer-specific distress among healthy women with histories of breast cancer in 

their first-degree relatives. A similar pattern was not found among women without such 

family histories. Emotion-focused coping in the present study included coping 

approaches such as emotional suppression or denial (e.g., "I tried to keep my feelings to 

myself." "I tried to forget the whole thing." "I went on as if nothing had happened."). 

The findings of the present study suggest that use of such coping approaches may 

aggravate the degree to which individuals who have experienced breast cancer in their 

close family members have intrusive thoughts and feelings about breast cancer. 

Unlike cancer-specific distress, the relations between emotion-focused coping and 

negative affect did not differ between the two family history groups. Rather, greater use 

of emotion-focused coping was associated with higher levels of negative affect across 

both groups. This result suggests that in the context of daily life Stressors, use of emotion 

focused coping results in higher levels of distress. Such negative effects of emotion- 

focused coping have been reported in previous studies of individuals confronting a 

variety of stressful events (e.g., 21, 22, 24, 25). 

With regard to problem-focused coping, the present study found no support for 

the hypothesized differential impact by FH group on either cancer-specific distress or 

negative affect. However, a greater use of problem-focused coping was associated with a 

higher level of positive affect across the FH groups. Problem-focused coping in the 
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present study included coping strategies such as planning or engaging in behaviors to 

solve the problem (e.g., "Made a plan of action and followed it." "Just concentrated on 

what you had to do next - the next step."). Such problem-focused coping strategies 

appear to concentrate on what the individuals would do in the future and the associated 

action plan. The results of the present study suggest that in the context of daily life 

Stressors, use of such problem-focused approaches results in higher levels of positive 

affect. These results are consistent with previous studies of individuals confronting 

various life Stressors, which have shown strong positive associations between the use of 

problem-focused coping and positive affect (e.g., 26, 27, 29). Together these findings 

support an emerging view that this type of coping is highly predictive of positive affect 

(16). 

An unexpected finding in the present study was that there were differences in 

utilization of coping strategies by family history group. Unlike the findings in Wellisch 

and colleagues' study (14), women with family histories of breast cancer in the present 

study utilized both emotion- and problem-focused coping strategies less frequently than 

women without such histories. The explanation for these discrepant results is not clear. 

One possibility is ethnic differences between the two study samples. The participants in 

Wellisch and colleagues' study were all Caucasian, while the sample in the present study 

was primarily made up of ethnic minorities. Differences in coping with stress by 

different ethnic groups among young adult community samples have been found (e.g., 

43). For example, Asian Americans tend to use more strategies of accepting 

responsibility, religious coping, distancing, and escape-avoidance than the Caucasian 

Americans did. Further investigations are clearly needed to determine the factors that 
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account for the reduced use of coping strategies by women with family histories of breast 

cancer. 

Limitations of the present study should not be overlooked. First, it has been 

suggested that the relationship between coping and affect may be reciprocal (17). For 

example, utilization of certain coping strategies, such as emotion-focused coping, may 

lead to more distress in the presence of Stressor, or alternatively, distressed individuals 

may be more likely to engage in such coping strategy. Although cross sectional studies 

are common in the coping literature, prospective longitudinal studies and randomized 

theory-based intervention studies are clearly needed to confirm the directionality of 

putative causal relationships between coping and affect (17). 

Second, an individual's coping strategy can be different in different situations, 

when dealing with different type of Stressors, or depending on perceived controllability 

over outcomes (e.g., 44). For example, an individual's coping strategy to deal with the 

Stressor of having a history of breast cancer in the family may be different from what they 

use to deal with other Stressors. Future studies that assess coping strategies specifically 

used by these women for dealing with their family history of breast cancer may help to 

further elucidate the role of coping in adjustment to this Stressor. 

Third, although the present findings suggest emotion-focused coping is 

maladaptive for women having family histories of breast cancer, it is important to note 

that these results do not rule out the possibility that some specific aspects of emotion- 

focused coping may be adaptive for these women. For example, we have recently 

reported that higher levels of emotional expressivity are associated with reduced distress 

among women with family histories of breast cancer (45). Studies of breast cancer 
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patients have found that coping approaches such as emotional expression or active 

emotional processing are adaptive (e.g., 46). The coping measure used in the present 

study, the Ways of Coping Questionnaire, may not be optimal for assessing these aspects 

of emotion-focused coping, as it includes only a small number of items that tap these 

constructs (46). Future studies should confirm and extend the findings in the present 

study by including coping measures that assess the broad range of emotion-focused 

coping strategies. 

Despite these limitations, to our knowledge, the present study provided the first 

demonstration in the literature that emotion-focused coping may have negative 

consequences for women with family histories of breast cancer. The present findings 

also provide support for the importance of problem-focused coping in determining levels 

of positive affect among women confronting daily life Stressors. These initial results 

suggest the importance of additional research to better understand the impact of coping 

strategies on day-to-day affect, as well as distress specifically associated with a history of 

cancer in close relatives. 

The present results also have implications for the development and targeting of 

interventions for healthy women who have experienced breast cancer in their families. It 

is tempting to speculate that these women may benefit from individualized coping 

training programs designed to minimize negative aspects of emotion-focused coping 

strategies (e.g., suppressing or denial) to reduce cancer-specific distress. Based on the 

present results, interventions to enhance problem-focused coping strategies (e.g., 47-49) 

might be explored for their general beneficial impact on positive affect. 



16 

References 

(1) American Cancer Society: Cancer facts and figures. New York, NY: American 

Cancer Society, 2001. 

(2) Claus EB, Schildkraut J, Iversen ES Jr, Berry D, Parmigiani G: Effect of BRCA1 

and BRCA2 on the association between breast cancer risk and family history. 

Journal of National Cancer Institute. 1998,90: 1824-1829. 

(3) Bovbjerg DH, Valdimarsdottir HB: Interventions for healthy individuals at familial 

risk for cancer: Biobehavioral mechanisms for health benefits. In Baum A, 

Andersen, BL (eds), Psychosocial Interventions for Cancer. Washington, DC: 

American Psychological Association, 2001, 305-320. 

(4) Lloyd S, Watson M, Waites B, Meyer L, Eeles R, Ebbs S, Tylee A: Familial breast 

cancer: A controlled study of risk perception, psychological morbidity, and health 

beliefs in women attending for genetic counseling. British Journal of Cancer. 1996, 

74: 482-487. 

(5) Valdimarsdottir HB, Bovbjerg DH, Kash KM, Holland KJ, Osborne MP, Miller 

DG: Psychological distress in women with a familial risk of breast cancer. Psycho- 

Oncology. 1995,4: 133-141. 

(6) Zakowski SG, Valdimarsdottir HB, Bovbjerg DH, Borgen P, Holland J, Kash K, 

Miller D, Mitnick J, Osborne M, Van Zee K: Predictors of intrusive thoughts and 

avoidance in women with family histories of breast cancer. Annals of Behavioral 

Medicine. 1997,19: 362-369. 

(7) Lerman C, Daly M, Sands C, Balshem AM, Lustbader E, Heggan T, Goldstein L, 

James J, Engstrom P: Mammography adherence and psychological distress among 



17 

women at risk for breast cancer. Journal of National Cancer Institute. 1993, 85: 

1074-1080. 

(8) Neise C, Rauchfuss M, Paepke S, Beier K, Lichtenegger W: Risk perception and 

psychological strain in women with a family history of breast cancer. Onkologie. 

2001,2*470-475. 

(9) Audrain J, Schwartz MD, Lerman C, Hughes C, Peshkin BN, Biesecker B: 

Psychological distress in women seeking genetic counseling for breast-ovarian 

cancer risk: the contributions of personality and appraisal. Annals of Behavioral 

Medicine. 1998,19: 370-377. 

(10) Baider L, Ever-Hadani P, De-Nour AK: Psychological distress in healthy women 

with familial breast cancer: Like mother, like daughter? International Journal of 

Psychiatry in Medicine. 1999, 29: 411-420. 

(11) Gilbar O: Women with high risk for breast cancer: Psychological symptoms. 

Psychological Reports. 1997, 80: 800-802. 

(12) Gilbar O: Coping with threat: Implications for women with a family history of 

breast cancer. Psychosomatics. 1998, 39: 329-339. 

(13) Kash KM, Holland JC, Halper MS, Miller DG: Psychological distress and 

surveillance behaviors in women with a family history of breast cancer. Journal of 

the National Cancer Institute. 1992, 84: 24-30. 

(14) Wellisch DK, Gritz ER, Schain W, Wang HJ, Siau J: Psychological functioning of 

daughters of breast cancer patients: Daughters and comparison subjects. 

Psychosomatics. 1991, 32: 324-336. 



18 

(15) Derogatis LR, Spencer P: The Brief Symptom Inventory (BSI) Administration 

Scoring and Procedures Manual-I. Baltimore, MD: 1982. 

(16) Folkman SK, Moskowitz JT: Positive affect and the other side of coping. American 

Psychologist. 2000, 55: 647-654. 

(17) Lazarus RS: Toward better research on stress and coping. American Psychologist. 

2000, 55: 665-673. 

(18) Lazarus RS, Folkman S: Stress, Appraisal, and Coping. New York: Springer: 1984. 

(19) Neufeld RWJ: Dynamic differentials of stress and coping. Psychological Review. 

1999,106: 385-397. 

(20) Updegraff JA, Taylor SE: From vulnerability to growth: Positive and negative 

effects of stressful life events. In Harvey JH, Miller ED (eds.) Loss and trauma: 

General and close relationship perspective. Philadelphia, PA: Brunner-Routledge, 

2000, 3-28. 

(21) Ben-Zur H, Gilbar O, Lev S: Coping with breast cancer: Patient, spouse, and dyad 

models. Psychosomatic Medicine. 2001, 63: 32-39. 

(22) Manne SL, Sabbioni M, Bovbjerg DH, Jacobson PB, Taylor KL, Redd WH: Coping 

with chemotherapy for breast cancer. Journal of Behavioral Medicine. 1994,17: 

41-55. 

(23) Osowiecki DM, Compas BF: A prospective study of coping, perceived control and 

psychological adaptation to breast cancer. Cognitive Therapy Research. 1999, 23: 

169-180. 

(24) Chapman KJ, Pepler C: Coping, hope, and anticipatory grief in family members in 

palliative home care. Cancer Nursing. 1997, 21: 226-234. 



19 

(25) Epping-Jordan JE, Compas BE, Osowiecki DM, Oppendisano G, Gerhardt C, Primo 

K, Krag DN: Psychological adjustment in breast cancer: Processes of emotional 

distress. Health Psychology. 1999,18: 315-326. 

(26) Billings DW, Folkman S, Acree M, Moskowitz JT: Coping and physical health 

during caregiving: The roles of positive and negative affect. Journal of Personality 

and Social Psychology. 2000, 79: 131-142. 

(27) Folkman S, Chesney MA, Cooke M, Boccellari A, et al.: Caregiver burden in HIV- 

positive and HIV-negative partners of men with AJDS. Journal of Consulting and 

Clinical Psychology. 1994, 62: 746-756. 

(28) Folkman SK, Moskowitz JT: Stress, positive emotion, and coping. Current 

Directions in Psychological Science. 2000, 9: 115-118. 

(29) Moskowitz JT, Folkman S, Collette L, Vittinghoff E: Coping and mood during 

ATDS-related caregiving and bereavement. Annals of Behavioral Medicine. 1996, 

18: 49-57. 

(30) Erblich J, Bovbjerg DH, Valdimarsdottir HB: Looking forward and back: Distress 

among women at familial risk for breast cancer. Annals of Behavioral Medicine. 

2000, 22: 53-59. 

(31) Durfy SJ, Bowen DJ, McTiernan A, Sporleder J, Burke W: Attitudes and interest in 

genetic testing for breast and ovarian cancer susceptibility in diverse groups of 

women in western Washington. Cancer Epidemiology, Biomarkers and Prevention. 

1999, 8: 369-375. 

(32) Folkman SK, Lazarus RS: Manual for the Ways of Coping Questionnaire. Palo 

Alto, CA: Consulting Psychology Press: 1988. 



20 

(33) Folkman SK, Lazarus RS, Dunkel-Schetter C, DeLongis A, Gruen RJ: Dynamics of 

a stressful encounter: Cognitive appraisal, coping, and encounter outcomes. Journal 

of Personality and Social Psychology. 1986, 50: 992-1003. 

(34) Tennen H, Herzberger S: Ways of Coping Scale. In Keyser DJ, Sweetland RC 

(eds.), Test Critiques, vol. 3, Kansas City, MO: Test Corporation of America. 1985, 

686-697. 

(35) Edwards JR, O'Neil RM: The construct validity of scores on the ways of coping 

questionnaire: Confirmatory analysis of alternative factor structures. Educational 

and Psychological Measurement. 1998, 58: 955-983. 

(36) Horowitz M, Wilner N, Alvarez W: Impact of Event Scale: A measure of subjective 

stress. Psychosomatic Medicine. 1979, 41: 209-218. 

(37) Schwartz MD, Lerman C, Miller SM, Daly M, Masny A: Coping disposition, 

perceived risk, and psychological distress among women at increased risk for 

ovarian cancer. Health Psychology. 1995,14: 232-235. 

(38) Guadagnoli E, Mor V: Measuring cancer patients' affect: Revision and 

psychometric properties of the Profile of Mood States (POMS). Psychological 

Assessment: A Journal of Consulting and Clinical Psychology. 1989,1: 150-154. 

(39) Valdimarsdottir HB, Bovbjerg DH: Positive and negative mood: Association with 

natural killer cell activity. Psychology and Health. 1997,12: 319-327. 

(40) Shacham N: A shortened version of the profile of mood states. Journal of 

Personality Assessment. 1983,47: 305-306. 



21 

(41) DiLorenzo TA, Bovbjerg DH, Montgomery GH, Jacobsen PB: The application of a 

shortened version of the profile of mood states in a sample of breast cancer 

chemotherapy patients. British Journal of Health Psychology. 1999, 4: 315-325. 

(42) Ensel WM, Lin N: The life stress paradigm and psychological distress. Journal of 

Health and Social Behavior. 1991, 32: 321-341. 

(43) Bjorck JP, Cuthbertson W, Thurman JW, Lee YS: Ethnicity, coping, and distress 

among Korean Americans, Filipino Americans, and Caucasian Americans. Journal 

of Social Psychology. 2001,141: 421-442. 

(44) Schwartz JE, Neale J, Marco C, Shiftman SS, Stone AA: Does trait coping exist? A 

momentary assessment approach to the evaluation of traits. Journal of Personality 

and Social Psychology. 1999, 77: 360-369. 

(45) Zakowski SG, Valdimarsdottir HB, Bovbjerg DH: Emotional expressivity and 

intrusive cognitions in women with family histories of breast cancer: Application of 

a cognitive processing model. British Journal of Health Psychology. 2001, 6: 151- 

165. 

(46) Stanton AL, Danoff-Burg S, Cameron CL, Bishop M, Collins CA, Kirk SB, 

Sworowski LA, Twillman R: Emotionally expressive coping predicts psychological 

and physical adjustment to breast cancer. Journal of Consulting and Clinical 

Psychology. 2000, 68: 875-882. 

(47) Audrain J, Rimer B, Cella D, Stefanek M, Garber J, Pennanen M, Helzlsouer K, 

Vogel V, Lin TH, Lerman C: The impact of a brief coping skills intervention on 

adherence to breast self-examination among first-degree relatives of newly 

diagnosed breast cancer patients. Psycho-Oncology. 1999, 8: 220-229. 



22 

(48) Nezu AM, Nezu CM, Friedman SH, Faddis S, Houts PS: A Problem-Solving 

Approach: Helping Cancer Patients Cope. Washington, D.C.: American 

Psychological Association: 1998. 

(49) Schwartz MD, Lerman C, Audrain J, Cella D, Rimer B, Stefanek M, Garber J, Lin 

TH, Vogel V: The impact of a brief problem-solving training intervention for 

relatives of recently diagnosed breast cancer patients. Annals of Behavioral 

Medicine. 1998,20:7-12. 



23 

Author Note 

This work was supported by grants from the National Cancer Institute (R01 

CA72457) and the U.S. Army Medical Research and Materiel Command (DAMD 17-99- 

1-9303). The content of the information contained in this report does not necessarily 

reflect the position or policy of the Department of the Army. Portions of this article were 

accepted for presentation at the annual scientific meeting of the American Psychosomatic 

Society, March 2002, Barcelona, Spain. 

We would like to dedicate this article to the memory of Ms. Heekyoung Kim for 

her many contributions to the first author's research career. 

Correspondence concerning this article should be addressed to Dr. Youngmee 

Kim, Biobehavioral Medicine Program, Cancer Prevention and Control, Mount Sinai 

School of Medicine, One Gustave Levy Place, Box 1130, New York, NY 10029-6574. 

Electronic mail may be sent to youngmee.kim@mssm.edu. 



o 
Ü 

o 

K 
>. 

cd 

CO 

O 
CJ 

O 
13 
o 

"So 
o 

*o 

& 
to 

OH 

to 
<U 

u 
■s 

00 
bo 
c 

'o. o u 

HH 

* # 
oo TJ- 
Tf ON 
d "«t 

O  00 
in ^ 
ö d 

"<*■   00 

+ 

IT)   UI 

ö d 

i/-> 

XJ X3 <u <D 
r/i CO r/i 
0) 3 3 o 

c2 
o 

cd 
o S 

00 -*—» 
hi o X> 
C e Ü 

l-i 

O w Ck 
O 
U 

vo m oo 
in rn oq 
<-< CN 

N 0\ f) 
t^    rH    N 
T-I iri ^f 

i/->  ON  CN 
oo h o 
C\ n h 

o 
in 

ON 
00 o 

m CN ^r 

o 
CN r- 

m N r~- 

CO 
u 
£ 
o 
Ü 

-4-» 

3 
o 
"c3 
o 

■ I—< 

ÖI 
o 

"o 

co 
PH 

GO 

o +-* 
fl> O 

t! # 
< l4H 

(i) 
> cu > *-j 
fTl -4—» 

OX) (/> 
<D o 
£ PH 

5 £ 
O   cd 

o rt  00 
Ö ° ~ 
cd ■K    Ö o rf   «ui 

-t-» Ü  > 
cd 
(-. CM    O 

.O O   ~ 
U-t 
o ^ 

o 
O         CX 

■la +-* rG     t4_ 

X >-> o 

>> 1 Ö 
E 

3    CD 
o -ts 

*s  o 

£  ° 
^ E Is Q > 00    £ fe  o 

ö'i II  II cd  + 
U    hj-J    HTH    1/3 

o 
V        ci 
C4       o 

£ 



to 

> 

'55 
O 

PH 

o 

03 > 
'-a 

03 
Z 
00 

03 
1-1 

Q 
o 

'S 
'o 
03 a 
ca 
I >-< 

03 
O 

g 
U 
-*—> 
CO 
CO 
(L) 
>-i 

CQ 
c 
o 
c 

_o 
°ca 

CO 

& 
03 

PH 

13 
o 

g 
u 

CN 
03 

o 

< 
03 > 
CO 
O 
Pi 

CO. 

p< 

* 
* 

r~- vo lO  i—i  so 
O  O —i  O  cN 

oo 
o 

(D > 

DO 
03 

CO. 

P< 

00 

CO. 

P< 

* * * 
co oo 
ro o 

i" 

CN 
CO 

CO 
(D 

-4-» 
as 

> 
o 
O 

o 57 
oo 

M 
CO 

Pi 
T3 
03 

u > 
E CD 
o (J 

^4 

03 
PH 

as 
CN 

* * * _^ 
^O   0O ^t 
O  r<-i © 

r   * i* 

ON 
-3- 

* * 
*   * *    * 
■—'  ON O OS so 
CN   CN CN   CN   O 

CN 

W PH 

ü 

w 
g 
'3 

CN 
D 57 

oo 

00 on 
Ö e 
D< a o o o o 

13 TJ 
03 (13 en r/i 
=3 3 
Ü C3 ,o n 

<+H <4H 

c o E 
(i) 

-+-» 
o X3 
E o 

>H w PH 

vo oo oo IrJ 

co 
CO 

CN  CN  ^H  ON 
f-  CN  "3-  CN 

l/-> 

IT)   IT)   V£>   r^ 
■^ in «n Ui 

? 
o 

•4-» 
(/I 

• t—( 

£ <3 X        co 
SO   X3 Q 
.   P   p 57 
C3        *-*        »-H +-* 

HH    WtH 00 

IT) 
CN 

3d 
W 
Ö 
o 

• »—I 

o a u 
03 

PH 

PH 

X 

w 
X PH 

HH    HH      p^ H—( 
HH    HH         ^ HH 
HH P-, W fc 

V 
DJ 
* 
* 

o 
V 
DJ 
* 

i-H 
03 
O 

§ 
o 

cd 
03 
1-1 

03 
"C 
O 

1-1 
03 
O 

g o 

•s  cd 

»S3 £ 
.*_»    S—i 

3   o 
2  M 

,£H    03 

•" C   22 

3 |* 
A   *'§ 
£ £ ^ 

O  ffi    D 

^ E 

? ffi ^ 

VI 

>.' 

o   § 

03 

o 



Figure Labels 

Figure 1. Interaction effect of FH and emotion-focused coping on IES 



Figure 1. 

Note: FH-: Women without family histories of breast cancer; 
FH+ : Women with family histories of breast cancer 
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Family Histories of Breast Cancer, Health Locus of Control, and Coping 

Youngmee Kim, Heiddis B. Valdimarsdottir, and Dana H. Bovbjerg 
Mount Sinai School of Medicine 

Having first-degree relatives with breast cancer as a major life event can influence how 
women in the family cope in general. First, it was examined if these women (FH+) 
utilize emotion-focused or problem-focused coping strategies in differing degrees from 
women without such family history (FH-). Second, beliefs in health locus of control as 
potential mediators in the relation between family histories of breast cancer (FHBC) and 
coping strategies were tested. One hundred sixteen healthy women (47 FH+ and 69 FH-) 
participated in the study. They completed the Ways of Coping Questionnaire (measuring 
emotion-focused and problem-focused coping strategies) and the Multidimensional 
Health Locus of Control Scale (MHLOC: measuring internal, external, and impersonal 
health locus of control). Results showed group differences in utilizing coping strategies: 
FH+ women utilized both emotion-focused (beta = -.27, p_ = .004) and problem-focused 
coping strategies (beta = -.20, p = .035) less frequently than FH- women. Associations 
between FHBC and MHLOC dimensions were also found (for each MHLOC dimension, 
betas = -.27, -.18, -.20, ps = .027, .079, .045, respectively), but only external LOC was 
significantly associated with emotion-focused coping. When both FHBC and external 
LOC were included in the analysis, the relation between FHBC and emotion-focused 
coping became weaker (beta = -.22, p = .024), indicating partial mediating effect of 
external LOC. The MHLOC measures were not significantly associated with problem- 
focused coping. The results suggest that the FH+ women believe less that others (e.g., 
health professionals) can control their own health, which in turn is associated with lower 
degree of utilization of emotion-focused coping strategies. 

Youngmee Kim, Ph.D., Mount Sinai School of Medicine, One Gustave Levy Place, Box 
1130, New York, NY 10029-6574. 
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THE EFFECT OF CHANGES IN FAMILY CONFLICT ON CHANGES IN POST- 
TREATMENT NAUSEA: AGE DIFFERENCES 

Youngmee Kim, Ph.D., Karen E. Hurley, Ph.D., and Gary R. Morrow, Ph.D. 

The family systems theory (Steinglass, 1987) encompasses the dynamics between a family's 
growth tendency to become structurally more complex and its regulatory tendency to remain 
stable and orderly. Cancer of a family member is a major destablizer in the family system, and 
thus may alter familial relationships and change the family system. The impact of changes in a 
family's influences on the development of side effects from receiving chemotherapy has been 
understudied. This study is aimed at examining the potential role of changes in family conflict, 
along with the patient's age. Three hundred and twenty eight cancer patients (164 males, 164 
females), diagnosed with hematologic neoplasms (62%), lung cancer (21%), or alimentary tract 
cancer (17%), from Community Clinical Oncology Program sites, were studied. Mean age of 
the patients was 56.9 (ranged 18 to 89). The patients completed the Family Environment Scale 
and the Morrow Assessment of Nausea and Emesis (MANE) at the second and fifth infusions. 
Hierarchical regression analysis showed that the relations between changes in family conflict 
and the development of patient's post-treatment nausea depended on the patient's age. 
Specifically, for younger patients, an increase in family conflict was associated with increased 
severity (slope = .21) and duration (slope = 5.60) of post-treatment nausea, while this pattern 
was not significant for older patients (ps < .05). The findings of the present study suggest that 
the family influences a patient's adjustment to a medical situation and younger patients will 
benefit from intervention programs designed to help them avoid conflict among family 
members. 

Character Count (including space) 1804 (max 2236). 
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Familial Risk of Cancer and Distress: Role of Neuroticism and Extraversion 

Youngmee Kim, Guy H. Montgomery, Heiddis B. Valdimarsdottir, 
and Dana H. Bovbjerg 

Mount Sinai School of Medicine 

Distress levels in individuals confronting life stresses are known to be impacted by 
personality variables, particularly neuroticism and extraversion. Although familial risk 
(FR) of cancer is clearly a life stress, the moderating effects of these personality 
variables have not been examined. In the present study, 75 healthy women with one or 
more first degree relatives with breast cancer (FR+) and 140 without such histories (FR-) 
completed validated measures of neuroticism and extraversion (NEO-FFI), cancer- 
specific distress (Impact of Event Scale - IES), and general distress (Profile of Mood 
States - POMS). There were no significant differences in these personality traits by 
familial risk group. Hierarchical regression analyses revealed that three main effects: the 
FR+ women, and women high in neuroticism or low in extraversion were more likely to 
report a higher level of cancer-specific distress (ps < .001). In addition, a positive 
association between neuroticism and IES was more prominent for the FR+ women than 
the FR- women (p = .001). The interaction between extraversion and FR group on IES 
was not significant. In contrast, the personality factors (neuroticism and extraversion) 
were significantly associated with general distress (ps < .001), but there were no main 
effects of familial risk group or interaction effects on general distress. The findings imply 
that breast cancer-specific distress is a function of an individual's personality and status 
of familial risk of breast cancer, while general distress is affected by personality, but not 
by familial risk. 

Character count (including space): 1738 (max 2236) 
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Coping Strategies as Moderators of Cancer-specific Distress 
Among Healthy Women with Family Histories of Breast Cancer 

Youngmee Kim, Heiddis B. Valdimarsdottir, and Dana H. Bovbjerg 
Mount Sinai School of Medicine 

Healthy women with family histories of breast cancer (FH+) have been reported to have 
higher levels of cancer-specific distress, which is driven in part by higher levels of 
perceived cancer risk. Individual differences in coping strategies have yet to be explored 
as possible moderators that could account for variability in these women's distress levels 
across and within studies. To address this possibility, we recruited an urban community 
sample (77% African American, mean age = 43) of healthy women with and without first 
degree relatives with breast cancer (47 FH+, 69 FH-). Participants completed 
questionnaires assessing perceived risk of breast cancer (0-100%), cancer specific 
distress (Impact of Event Scale, IES), and coping (Ways of Coping Questionnaire, 
WCQ). Two higher order coping strategies, "emotion-focused" and "problem-focused" 
were revealed by factor analysis. The hypothesized interactions between FH group and 
the two coping strategies in predicting IES scores were examined with hierarchical 
regression analysis with perceived risk as a covariate. Consistent with the literature, we 
found a significant relation between perceived risk and cancer-specific distress. Analyses 
also revealed for the first time, a significant interaction between FH group and emotion- 
focused coping (p < .05), such that emotion-focused coping was associated with a higher 
level of cancer-specific distress only in the FH+ group (ß = .83, p < .05). Supporting the 
distinction between these coping strategies, use of problem-focused coping was not found 
to be associated with cancer-specific distress. These results suggest that emotion-focused 
coping strategies (e.g., denial, emotional suppression) are particularly maladaptive for 
women confronted with the stress of having a family history of breast cancer. 
Psychological interventions targeted on emotion-focused coping may be most effective 
for these women. (Supported by NCI grant CA72457, Bovbjerg). 
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Depression in Spouses of People with Lung Cancer: 
Personality, Social Support, and Caregiving Burden 

Youngmee Kim and Paul R. Duberstein 
University of Rochester School of Medicine 

Personality traits predict the onset, recurrence, and exacerbation of depression in 
community dwellers, but little is known about personality and depression in other 
contexts. We used structural equation modeling to address this issue in a study of 117 
spouses of lung cancer patients. We examined (a) the direct relation between personality 
and depression (measured by the CES-D) and (b) the indirect relation through the 
hypothesized mediators of social support (Duke Index) and caregiver burden (Zarit 
Scale). A latent variable, derived from the NEO-FFI Neuroticism scale, the LOT-R 
(Optimism) and Rodin Self-Efficacy scale was created to measure high-risk traits that 
increase risk of depression. Results showed that the direct path from high-risk traits to 
depression was significant when the hypothesized mediators were excluded from the 
model, x2(4) = 4.42, GFI = .99, and RMSEA - .03. The overall model remained 
significant when the mediators were included, ^2(29) = 51.86, GFI = .93, and RMSEA = 
.08. The link between high-risk traits and depression was mediated by caregiver burden, 
not by social support. High-risk traits were marginally associated with caregiver burden 
(P = .19, p < .08), which, in turn, increased depression (ß = .46, p < .001). The relation 
between social support and depression was mediated by caregiver burden. Higher levels 
of social support were associated with decreased burden (ß = -.46, p < .001), which, in 
turn, reduced depression (ß = -.46, p < .001). These findings are generally consistent 
with the literature on depression in community samples and suggest that spousal 
caregivers at risk for depression may benefit from programs that can help allay the strains 
associated with the caregiving role. 



INHIBITING DEVELOPMENT OF ANTICIPATORY NAUSEA: 
THE EFFECTS OF FAMILY SUPPORT, PATIENT'S ANXIETY, AND POST-TREATMENT 

NAUSEA 

Youngmee Kim, Gary R. Morrow, Joseph A. Roscoe, and Jane T. Hickok 
University of Rochester School of Medicine 

The degree of support in the family has been suggested as a psychological predictor of 
chemotherapy-related nausea, however, how it predicts remains unclear. This study examined the 
potential role of family support in the development of anticipatory nausea, directly or indirectly 
through reducing either a patient's anxiety or development of post-treatment nausea. Nine 
hundred sixty four cancer patients from 21 Community Clinical Oncology Program sites were 
studied. The patients completed the Family Environment Scale, anxiety measures (e.g., STAI and 
POMS), and the Morrow Assessment of Nausea and Emesis (MANE), before their second 
chemotherapy treatment. A questionnaire packet, including the anxiety measures and the MANE, 
was then given to the patient to complete after each chemotherapy treatment up to and including 
the fifth treatment. The full model, including direct and indirect paths, was examined at each 
infusion from the second through the fifth. The fits of the specified model were satisfactory. 
Results from structural equation modeling suggest that family support plays an important role in 
reducing a patient's anxiety, which, in turn, inhibits subsequent development of chemotherapy- 
related anticipatory nausea. Specifically, the paths from family support to anxiety (-), from 
anxiety at N -1 to post-treatment nausea at N - 1 (+), from anxiety at N - 1 to anticipatory nausea 
at N (+), and from post-treatment nausea at N - 1 to anticipatory nausea at N (+) were significant 
across infusions. The findings support the general proposition from the family systems theory and 
provide empirical evidence that the family influences a patient's adjustment to medical situations, 
specifically, nausea related to chemotherapy. The findings also suggest that patients and families 
will benefit from intervention programs which help them express feelings openly while avoiding 
conflict and criticism, and maintaining a balanced family structure. 
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Abstract 

Self-complexity models were applied to the area of romantic relationship-complexity. The 

extent to which the prior contradictory findings on the degree of cognitive complexity and 

affect reactivity, defined in its specialized vs. fragmented aspects, was also tested. Results 

revealed that relationship complexity measures were related to, but not identical with self 

complexity measures. Affect reactivity in the romantic relationships domain was not 

predicted by cognitive complexity measures alone but by the induced mood condition or 

the status of romantic relationship involvement. The buffering or enhancing effect of the 

specialized relationship concept on affect reactivity depended on the length of the 

relationship or the status of relationship involvement. The validity of relationship 

complexity measures in the domain of close relationships was discussed. 



Cognitive concepts on the self have been studied from various perspectives such as 

the self-complexity (Linville, 1985) and self-concept differentiation approaches (Donahue, 

Robins, Roberts, & John, 1993). Cognitive concepts on the romantic relationships, 

however, have been understudied and the relation with cognitive concepts on the self has 

not been clear. In the present study, two approaches were applied to the romantic 

relationship domain to develop two measures of romantic relationship concepts. The 

effects of the developed measures on affect reactivity were also examined. 

Linville's (1985) self-complexity model is based on an assumption that the self- 

concept is a complex structure that helps to organize and process vast amounts of self- 

relevant knowledge. Based on this assumption, Linville (1985) defined self-complexity in 

terms of the "number of aspects of self that are relatively independent" (p. 95). Self- 

complexity has two components: (a) the number of attributes used to organize knowledge 

about the self cognitively; and (b) the degree of relatedness among these attributes. 

Maximal complexity occurs when many differentiated elements are independent, while 

simplicity occurs with few components or high interdependence among components 

(Linville, 1985). The impact of an experience with respect to one attribute spreads to other 

attributes according to the strength of their relatedness (Andersen & Cole, 1990). To be 

complex is to have a low degree of relatedness among self attributes and therefore to 

experience less spill-over. Several studies (Linville, 1985, 1987; Margolin & Niedenthal, 

2000; Niedenthal, Setterlund, & Wherry, 1992; Smith & Cohen, 1993) have shown that 

individuals with high self-complexity have less variable emotions than those with low self- 

complexity. In Linville's model, high self-complexity can be seen as having "specialized" 
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concepts that enable them to respond flexibly and adaptively to different roles, and to 

improve functioning within roles (Gergen, 1971). 

Donahue, Robins, Roberts, and John (1993) present an alternative to the 

specialization view of the differentiated self, suggesting that such differentiation reflects a 

fragmentation or lack of an integrated core self. This "fragmented" self-concept is seen as 

rigid and inflexible, constraining the individual from reacting multiple role requirements 

effectively (Gergen, 1971). Donahue and colleagues (1993) found that individuals with 

high levels of self-concept differentiation (SCD) showed poor emotional adjustment (e.g., 

depression, emotional distress), supporting the fragmented rather than the specialized view 

of the self (Donahue et al., 1993). The fragmented self-concept model (Donahue et al., 

1993), in contrast with the specialized self-concept model (Linville, 1985), implies that 

more cognitively complex individuals experience more extreme emotional reactions 

resulting from the generation of a greater emotional arousal across cognitive domains. On 

the other hand, individuals, who need moderate and stable emotions, structure their social 

activities and networks in less differentiated ways (Emmons & King, 1989). Several 

studies have supported this model (Donahue et al., 1993; Larsen & Diener, 1987; Reifman 

& Crohan, 1993). 

Some speculation is plausible for the present conflicting findings between the 

specialized and fragmented models. Theoretically, cognitive complexity has two 

components: (a) differentiation (i.e., the number of different elements) and (b) integration 

(i.e., the hierarchical synthesis of the different elements) (Crockett, 1965). 

Methodologically, the two models may measure different degrees of these components in 

cognitive complexity. In Linville's self-complexity approach, participants are asked to 



complete a trait-sorting task, which requires creating a sophisticated, open-ended self- 

portrait. In creating piles of trait cards reflecting different self-attributes, participants may 

ponder themselves into differentiated selves keeping a "self in general." Thus, in Linville's 

method, "differentiating" one's self-attribute does not seem totally independent of 

integrating those self-attributes within the self. That is, the cognitive concepts measured by 

Linville's method may include both components of cognitive complexity (i.e., integration 

and differentiation), supporting the specialized cognitive concept view. 

In Donahue's self-concept differentiation approach, however, participants are asked 

to rate themselves on each self-trait under a given role dimension. Specifically, they 

evaluate themselves repeatedly on the same traits but for different role dimensions, and for 

any new rating in a role they cannot refer back to ratings on prior roles. Thus, in 

Donahue's method, differentiating one's self-attribute across different roles appears to be 

attainable, independent of the integrating facet. That is, the cognitive concepts measured 

by Donahue's method may include differentiation only, resulting in reflecting fragmented 

cognitive concepts. This procedure may prevent subjects from integrating self descriptions 

across different role dimensions. Differentiation may be triggered by the "buffering 

mechanism" only when integration also exists (Sheldon & Emmons, 1993). Without a 

coexisting integration process, differentiation itself may be regarded as unresolved 

intrapsychic fragmentation. For example, the self-concept differentiation (SCD), including 

only the differentiation element of cognitive complexity (Crockett, 1965), has been 

associated with individuals' ill-beings (e.g., Donahue et al., 1993). Thus, the method that 

measures the differentiation aspect of cognitive complexity may result in more directly 



positive correlations between cognitive complexity and emotional reactivity, because it 

implies a fragmented, less well-adjusted model of the self. 

Although most prior research on cognitive complexity has examined the impact of 

self-complexity on success and failure in achievement-oriented tasks (Dixon & Baumeister, 

1991; Linville, 1985; Niedenthal et al., 1992), recent studies have applied the self- 

complexity model to relationships or marriage. For example, based on the feedback of 

success or failure that they gave subjects about their ability to have high quality dating 

relationships or future marriages, Niedenthal and colleagues (1992) found that self- 

complexity correlated negatively with affective reactivity, supporting Linville's specialized 

self-concept model. On the contrary, Reifman and Crohan (1993) applying the self- 

complexity model to interpersonal relationships obtained contrary findings. That is, a 

greater redundancy in a perceiver's cognitive representation of the partner was associated 

with more positive and less negative affect felt toward the partner. 

Relationship Schemas (Baldwin, 1992), which refer to cognitive structures about 

self, other, and interpersonal relationships, reflects and guides patterns of interpersonal 

relatedness (Andersen & Cole, 1990; Horowitz, 1989). This definition implies that 

relationship schema may share elements with self schema, but are neither identical with, 

nor a subset of self schema. Thus, measuring relationship cognitive concepts 

corresponding to the cognitive self-concepts (e.g., self-complexity, self-concept 

differentiation) is required to clarify the overlap between the self- and relationship- 

cognitive concepts, and further to clarify the inconsistent findings when cognitive self- 

concepts are applied to relationship domain. 



Based on similarity with the self, relationships may be represented with more or 

less cognitive complexity. In other words, people may differ in the degree of complexity of 

their relationship representation. Here, the term specialized relationship-concept is defined 

as a cognitively differentiated concept about a romantic relationship that responses 

adaptively to different role requirements within romantic relationship roles. The 

specialized relationship-concept is assumed to have many different relationship attributes 

relatively independent of different roles as a romantic partner. The term fragmented 

relationship-concept is defined as a cognitive organization in which different attributes of a 

relationship are rated in distinctive ways across romantic relationship roles. 

Just as specialized self-schemas, following Linville's logic, buffer people against 

affect reactivity within a single domain, so should specialized relationship schemata buffer 

a person from affect reactivity within the domain of close relationships. That is, the 

cognitive complexity of individuals' relationship attributes may negatively relate to the 

extremity of their reaction to emotional events within the relationship. On the other hand, 

just as fragmented self-schemas, according to Donahue's logic, enhance the individuals' 

affect reactivity, so should fragmented relationship schemata enhance a person's affect 

reactivity within the domain of close relationships . 

The present study seeks to apply self-complexity research to the area of romantic 

relationship-complexity, and to clarify prior contradictory findings about the relation 

between degree of cognitive complexity and affect reactivity by comparing cognitive 

complexities defined in its integrative vs. differentiated aspects. 

Method 

Preliminary Study 



Participants and Procedure 

Fifty University of Rochester undergraduates participated in a pretest session to 

generate a list of attributes and roles that people would use to describe romantic 

relationships. In an open-ended task, similar to that used by Linville (1985), they were 

asked to: (a) list adjectives both positive (e.g., "fun") and negative (e.g., "jealous"), and 

nouns relevant to the description of romantic relationships, and (b) identify roles 

participants take in romantic relationships (e.g., "friend", "sexual partner"). 

Results 

Based on frequencies of attributes and roles nominated, 32 romantic relationship- 

attributes (21 positive adjectives; 11 negative adjectives), and 4 romantic relationship roles 

were selected for use within the primary research (see Table 1). 

Insert Table 1 about here 

Main Study 

Participants 

One hundred sixty two undergraduate students (66 men and 96 women), who were 

currently involved in a romantic relationship or had been involved in a romantic 

relationship in the past, participated in a two-session study as part of their introductory 

psychology research requirement. Among the participants, 54.9% were currently involved 

in a romantic relationship, 44.4% were not currently involved in a romantic relationship, 

and one participant did not indicate their current relationship status. The mean relationship 

length was 16.94 month (SD = 14.05), and ranged from 1 to 96 months with a median of 



12 months. The status of current relationship involvement and the length of a relationship 

were included in the subsequent analyses. 

Procedure and Design 

Session A: Participants in a group of one to four were seated at individual booths 

separated by room dividers and completed a mood checklist, followed by trait-sorting tasks 

for the romantic relationship and the self (Linville, 1987). Task order was 

counterbalanced. Specialized self-complexity (SSC) and specialized relationship- 

complexity (SRC) scores were derived from responses on these tasks (Linville, 1987). 

Participants were then asked to describe relationship events with their current or past 

romantic partners that were positive or negative, depending on their recall condition. After 

writing one or two paragraphs, subjects were again asked how they felt using the mood 

checklist. 

Session B: Session B took place at least two weeks after session A, again with one 

to four subjects at a time. Participants completed the mood checklist, then did self-ratings 

for their romantic relationship on 33 self-traits for five self roles (Table 2) and 32 

relationship-attributes for four romantic relationship roles.   Fragmented self-concept 

(FSC) and fragmented relationship-concept (FRC) scores were derived from responses on 

these tasks (Donahue et al., 1993). Task order was again counterbalanced. Then, 

participants completed a positive or negative recall task, depending on their recall 

condition, followed by the mood checklist measure. At the end of the second session, 

participants were fully debriefed. 

Insert Table 2 about here 
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The order of the two sessions was counterbalanced. The study was a mixed design 

with two within-subject factors (self vs. relationship concepts; specialized vs. fragmented 

concepts) and one between-subject factor (positive vs. negative recall condition). 

Measures 

Specialized Self-Complexity (SSQ.   Linville (1987) devised standard procedures 

for the card-sorting task which was used to measure self-complexity. Subjects were given 

a packet of 33 (Linville, 1987) randomly ordered index cards, 20 blank cards, and a legal 

sized sheet with 15 columns. Each of the 33 index cards listed one characteristic and a 

number in the corner. Subjects were asked to sort self-descriptive traits into groups that 

would represent different self-aspects. Any given trait could be assigned to more than one 

group, using blank cards. Subjects were told that they had 20 minutes for this task, but that 

they could stop whenever they had created all groupings that were meaningful to them. 

Subjects who could not finish in 20 minutes were given five more minutes. After 

completing the sorting task, subjects were asked to transcribe the numbers corresponding 

to each sorted card and label each group of traits onto the blank coding sheet. 

The resulting sort was used to calculate Scott's H2 measure of differentiation among 

attributes or "dimensionality." H reflects both the number of groups in a sort and the extent 

to which groups do not share common traits (Scott, Osgood, & Peterson, 1979). 

Specialized Relationship-Complexity (SRC).   The same card-sorting task was used 

to measure relationship-complexity by having subjects sort 32 randomly ordered index 

cards listing attributes of romantic relationships. Individuals who were currently involved 

in a romantic relationship, were asked to think about the current romantic relationship 
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when engaging in the task. For individuals who were not currently involved in a romantic 

relationship, they were asked to think about one of their past romantic relationship. 

Fragmented Self-Concept (FSQ.   Subjects rated themselves on 33 self traits 

(Linville, 1985), five times for each of five social roles: student, friend, romantic partner, 

son or daughter, and worker (Donahue et al., 1993), using an 8-point Likert scale (1 = 

"little like me", 8 = "extremely like me"). Each role was presented on a separate page, and 

subjects were not permitted to refer back to prior ratings. The 33 attributes were presented 

in a different order for each role. 

To compute FSC, factor analysis was used to assess the proportion of variance in 

the role-identity ratings not shared across roles, following procedures developed by Block 

(1961). For each subject, a factor analysis was conducted on the 5 X 5 matrix of the five 

role identities across the 33 attributes. Because the FSC index is derived from correlations 

among role identities, it indicates the extent to which an individual's ordering of the 

attributes, from most to least descriptive, varies from role to role. The FSC index can also 

be expressed as the mean intercorrelation among the five role identities (Donahue et al., 

1993). 

Fragmented Relationship-Concept (FRO.   The same procedure was followed to 

rate roles and attributes of romantic relationships, based on 4 romantic partner roles and 32 

attributes of romantic relationships, identified from pretest data. The same instructions 

were given regarding the current involvement of romantic relationship when participants 

rated the attributes. 

Mood Induction: Autobiographical Recall of Romantic Relationships: Participants 

were asked to make themselves comfortable and focus on the written instructions. They 
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were asked to think about a romantic relationship, present or past, whether or not they were 

currently involved, and to picture events with that partner as vividly as they could. They 

were then asked to recall 2 positive or negative incidents within the relationship, depending 

on recall condition. The brief instructions for positive incidents were "Think about a time 

when you felt very in love with her/him," and "Think about a time when s/he did 

something which really made you feel special." The instructions for negative incidents 

were "Think about a time when you were talking about breaking up," and "Think about a 

time when s/he made you really mad." Subjects were asked to write one or two paragraphs 

about the two positive or negative incidents. At each session, different recall scenarios 

were used. Then, mood was measured again with the same mood checklist, with a new 

randomized order of adjectives. 

Affect Reactivity: The self-report mood measure consisted of three or four 

adjectives from each of four subscales of the Nowlis (1965) Mood Adjective Checklist 

(MACL): Activity, Anxiety, Happiness, and Sadness. A depression item was also 

included. Subjects indicated how much they felt each of the 14 adjectives at the time using 

the following response format: definitely do not feel definitely do 

feel. These responses were later assigned 1-7 values, respectively, for scoring. This was 

done both for average pretest and posttest mood scores (MACLi and MACL2). Responses 

to positive and negative mood items were summed, the latter was subtracted from the 

former to produce a single score (MACL). Responses were keyed so high MACL scores, 

namely affect reactivity, reflected more positive moods, followed Linville (1987). 

Results and Discussion 

Descriptives 
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Specialized self- and relationship-concept scores range between 1 and log2n (n = 

number of traits; n = 33 for specialized self-concept and n = 32 for specialized relationship- 

concept). Higher scores indicate greater specialized self or relationship complexity. Thus, 

the specialized self-concept (SSC) could range between 1 and log233 = 5.04. The actual 

range of scores was between 1.15 and 4.78 (M = 3.33, SD = .66). The number of actual 

groups created ranged from 2 to 15 (M = 6.72, SD = 2.40). These results are comparable to 

those reported by Linville (1985, 1987). The specialized relationship-complexity (SRC) 

could range between 1 and log232 = 5.00. The actual range of scores varied between 1.26 

and 4.52 (M = 2.89, SD = .67), and number of groups created again ranged between 2 and 

15 (M = 4.89, SD-2.10). 

On the other hand, the fragmented self-concept (FSC) and fragmented relationship- 

concept (FRC) could range from 0% to 100% (higher percentages indicate more 

fragmented self/relationship concepts). FSC ranged between 42.7% and 74.4% (M = 

60.78%, SD = 6.14), whereas FRC fell between 41.7% and 71.2% (M = 57.16%, SD = 

5.00). With 60 traits and 5 roles, Donahue and colleagues (1993) reported means of 24.6% 

(SD = 12.4) or 24.2% (SD = 16.3), suggesting that the present study means were somewhat 

more differentiated, but relatively less variable. 

Self versus Relationship Concepts 

Because relationship-concepts (SRC or FRC) may have many of the same cognitive 

and motivational properties as self-concepts (SSC or FSC), the degree to which self and 

relationship concepts covaried along with other study variables was examined (Table 3). 

As shown in Table 3, gender was not correlated with any study variables, except the 

marginally positive correlation with the specialized self-concept. The specialized self- 
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concept (SSC) correlated significantly and positively with the specialized relationship- 

concept (SRC) and fragmented relationship-concept (FRC), and marginally positively with 

the fragmented self-concept (FSC); the SRC was significantly and positively correlated 

with FRC, marginally positively with both FSC and affect reactivity at the pre-recall test, 

and marginally negatively correlated with the length of the relationship. The FSC was 

significantly and negatively related to affect reactivity at both pre- and post-recall tasks, 

and marginally positively related to FRC. The FRC was not significantly related to any 

study variables. 

The results in the present study showed that both relationship-concepts were 

positively associated with self-concepts and the magnitude of association was stronger 

between specialized concepts than between fragmented concepts. Relationship complexity 

measures were related to, but not identical with self complexity measures, suggesting some 

independence for the former concept. The fact that relationship concepts had an average of 

5 actual roles in a romantic relationship created, whereas there were 7 for self roles also 

suggests that relationship concepts are somewhat less differentiated than the self concepts. 

In addition, the correlations between the different models of the self or relationships were 

either marginal or significant, but the magnitude of the correlations was small, validating 

the expected theoretical and methodological differences in specialized versus fragmented 

cognitive concept models. 

Insert Table 3 about here 

Cognitive Concepts and Affect Reactivity 
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To examine the effects of relationship complexities (specialized vs. fragmented), 

mood manipulation (positive vs. negative relationship event recall), the length of the 

relationship, and status of romantic relationship involvement, on changes in affect 

reactivity, a hierarchical regression analysis was used. The criterion variable was affect 

reactivity at the post-recall task. The degree of affect reactivity at the pre-recall task and a 

contrast code for gender were entered in the first step, followed by the two self complexity 

measures (i.e., SSC and FSC) in the second step. The main study variables, two 

relationship complexity measures (i.e., SRC and FRC), a contrast code for induced mood 

condition, the length of the relationship, and the status of relationship involvement, were 

entered in the third step, followed by two-way interactions among these variables in the 

fourth step (Table 4). 

Insert Table 4 about here 

As shown in Table 4, both the self complexity and relationship complexity 

measures individually did not significantly account for the variance in changes in affect 

reactivity. The changes in affect reactivity were greater in the positive recall condition than 

in the negative recall condition, indicating the manipulation was successful. In addition, 

the changes in affect reactivity were greater for individuals who were involved in a 

romantic relationship than those who were not. 

Three two-way interactions were significant. The significant interaction between 

the specialized relationship concept (SRC) and the length of the relationship indicates that 
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individuals who had a longer relationship showed less affect reactivity, which is more 

prominent among individuals high in SRC than individuals low in SRC. On the other 

hand, the significant interaction between specialized relationship concept (SRC) and 

involvement in a romantic relationship indicates that individuals low in SRC who were 

involved in a romantic relationship showed less affect reactivity than those who were not 

involved, while individuals high in SRC who were involved in a romantic relationship 

showed greater affect reactivity than those who were not involved. It appears that SRC's 

buffering or enhancing effect on affect reactivity depends on either the length of the 

relationship (i.e., buffering effect of relationship length) or the status of involvement in a 

romantic relationship (i.e., enhancing effect of involvement). Finally, the significant 

interaction between the condition of mood induction and the length of the relationship 

indicates that as individuals had longer relationships, they showed less affect reactivity in a 

positive recall condition than in a negative recall condition, demonstrating again the 

buffering effect of relationship length. 

According to the specialized cognitive concept model (Linville, 1985, 1987), highly 

differentiated relationship concepts should help individuals to be adaptive to different role 

requirements in a romantic relationship. The results of the present study partially support 

this model and also underscore the importance of other relationship factors such as the 

status of involvement or the length of the relationship. It appears that a longer relationship 

plays as an integrator of differentiated cognitive concepts across roles in a romantic 

relationship and creates harmony between cognitive concepts and affect reactivity. The 

status of involvement in a romantic relationship may be a relatively unstable factor for the 

college students in the present study which is associated with a greater degree of spill-over 
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effect. On the other hand, the length of a romantic relationship may be an indicator of a 

relatively secure relationship which is associated with lesser degree of spill-over effect. 

This finding should be replicated with other populations such as older or married couples. 

The cognitive concept, either specialized or fragmented, alone did not show that the 

hypothesized association with affect reactivity and the fragmented relationship concept was 

not associated with affect reactivity along with other relationship factors. However, the 

findings in the present study imply that the relationship concepts significantly contribute to 

the understanding of affect reactivity in romantic relationships above and beyond the roles 

of self concepts. In addition, the findings imply that the length of a relationship is 

important for deciphering the association between relationship concepts and affect 

reactivity. 
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Footnote 

1. Suppose, for example, that romantic partners agree to go to a movie one night, and 

partner "A," without notice, fails to show up. Suppose also that partner "B" has a relatively 

simple relationship representation in which companionship attributes are closely linked to 

friendship and sexual partnership (i.e., low relationship complexity). Presumably, the 

negative affect associated with mistrust in companionship will be widespread, resulting in 

negative feelings about other areas of the close relationship such as friendship and 

sexuality. According to Linville's model, individuals with highly differentiated 

self/relationship-concepts can have specialized identities that enable them to respond 

flexibly and adaptively to different role requirements, via the "buffering mechanism of 

complexity." Thus presumably, in this example case, the person's negative affect 

associated with mistrust in companionship will not be widespread, resulting in intact other 

areas of the close relationship such as friendship and sexuality. According to Donahue's 

model, however, individuals with highly fragmented self/relationship-concepts may not be 

able to respond flexibly and adaptively to different role requirements. Thus presumably, 

the negative affect associated with mistrust in companionship will be widespread, resulting 

in negative affects in other areas of close relationship such as friendship and sexuality. 

2. Scott's H is derived from the following formula: H = log2N - (S«dog2«z)/N, where N is 

the total number of traits in the card deck and ni is the number of traits that appear in a 

given combination of piles constructed by the subjects, N = Em'i 



Table 1. List of romantic relationship attributes and roles 
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Romantic Relationship Attributes 
dependent open-minded worried 
warm uncertain mean 
time-consuming trustworthy attentive 
exciting loving jealous 
fun ambivalent caring 
boring argumentative honest 
angry secure energetic 
understanding intimate possessive 
sexy comfortable close 
supportive attractive selfish 
sharing intellectual ideas happy 

Romantic Relationship Roles 
friend confidant / supporter 
sexual partner companion / playmate 



Table 2. Lists of self-traits and social roles 
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Self Traits 
competitive quiet relaxed 
rude organized unfriendly 
affectionate studious reflective 
soft-hearted not studious unconventional 
impulsive shallow reserved 
unorganized conformist irresponsible 
humorous reckless anxious 
individualistic insecure mature 
imaginative lazy industrious 
outgoing assertive playful 
sophisticated rebellious emotional 

Social Roles 
student friend romantic partner 
son or daughter worker 
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Table 3. Correlations among study variables 

1. Gender      .15+ .09 -.04 -.03 .08 .05 .06 -.03 

2. SSC 4^*** .15+ .17* -.06 .05 .06 -.04 

3. SRC - .14+ .20** -.17+ .06 .15+ .03 

4. FSC - .14+ .00 .07 -.18* -.16* 

5. FRC - -.08 .07 -.02 -.05 

6. Length - -.02 -.04 -.09 

7. Involvement - .13 2g*** 

8. Affect Reactivity- Dre - .55*** 

9. Affect Reactivity-post ~ 

+ 1 3<.10                        * p<.05 **p<.01 •I4 %•¥ j"i<* 001 

Note:   Gender = 1 for women, -1 for men; 
SSC = Specialized Self-Concept; SRC = Specialized Relationship-Concept; 
FSC = Fragmented Self-Concept; FRC = Fragmented Relationship-Concept; 
Length = romantic relationship length; 
Involvement = 1 for Current involvement, 0 for non-current involvement; 
Affect Reactivity-pre = Positive relative to negative mood at the pre-recall test; 
Affect Reactivity -post = Positive relative to negative mood at the post-recall test 
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Table 4. Hierarchical Regression Analysis on Affect Reactivity at the Post-recall Task 

R2 3 t 

Step 1 .31 
Affect reactivity-pre .56 8.26*** 
Gender -.06 -.95 

Step 2 .32 
SSC -.06 -.87 
FSC -.04 -.64 

Step 3 .40 
SRC -.03 -.34 

FRC -.02 -.29 
Mood Induction (M) .16 2.40* 
Length (L) -.08 -1.22 
Involvement (I) .22 3.33** 

Step 4 .47 
SRC x FRC -1.24 -1.33 
SRCxM -.38 -1.31 
SRCxL -.52 -2.13* 
SRCxI .91 2.88** 
FRCxM 1.22 1.63 
FRCxL .17 .19 
FRCxI .08 .11 
MxL .28 2.23* 
Mxl -.02 -.16 
Lxl -.05 -.37 

*p<.05         **p<.01        *** p<.001 

Note:   Affect reactivity-pre = Positive relative to negative mood at the pre-recall task; 
Gender = 1 for women, -1 for men; 
SSC = Specialized Self-Concept; FSC = Fragmented Self-Concept; 
SRC = Specialized Relationship-Concept; 
FRC = Fragmented Relationship-Concept; 
Mood Induction = 1 for positive recall condition, -1 for negative recall condition; 
Length = romantic relationship length; 
Involvement = 1 for Current involvement, 0 for non-current involvement 
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Abstract 

This survey study explores marital and occupational adjustment among parents of children with cancer and 

compares the experiences of parents of living children and bereaved parents. Fifty parents of living 

children with 22 bereaved parents participated. Results revealed that the child's diagnosis or death per se 

did not affect marital adjustment. However, level of perceived stress in each partner did impact marital 

adjustment. Changes in job status attributed to the child's diagnosis or death are common, but use of the 

Family Leave Act or Employee Assistance Program was rare. Participants suggested interventions to 

improve parents' marital and occupational satisfaction while coping with their child's illness. 

Key Words: childhood cancer; marital adjustment; occupational adjustment 



Although intensive, aggressive therapy has improved the prognosis of patients with pediatric 

malignancies over the past 20 years (Bleyer, 1990; Rivera, Pinkel., Simone, Hancock, & Crist, 1993), 

diagnosis and treatment are still significant stresses for children and their families (Stuber, 1995). Parents 

of pediatric cancer patients report experiencing psychological distress more frequently than control parents 

(Kazak et al., 1998). Indeed, the emotional, social, and financial stresses associated with their child's 

cancer may overwhelm parents' capacity to cope with a wide variety of issues, including marital 

relationships and job-related demands. 

Marital Adjustment 

A child's cancer impacts parents' marital relationships in various ways (Grootenhuis & Last, 1997; 

Sheeran, Marvin, & Pianta, 1997). Some parents experience their marriage as reasonably satisfactory and 

their partners as supportive (Barbarin, Hughes, & Chesler, 1985; Kupst et al., 1984) and remain in a stable 

marital relationship (Kupst & Schulman, 1988). Some parents report improvements in their marital 

relationship during the course of the child's illness, including increased closeness (Koch, 1985), 

strengthened marital bonds (Koocher & O'Malley, 1981), discovering different values or attitudes, and 

positively re-evaluating their life goals (Eiser & Havermans, 1992; Grootenhuis & Last, 1997). 

Other parents find that marital distress increases after diagnosis (Dahlquist, Czyzewski, & Jones, 

1996; Dahlquist et al., 1993; Fife, Norton, & Groom, 1987; Hoekstra-Weebers, Jaspers, Kamps, & Klip, 

1998). The findings on the negative impact of a child's chronic illness on the marriage suggest that while 

the divorce rate is not necessarily elevated in these families (Lansky, Cairns, Hassanein, Wehr, & Lowman, 

1978), marital satisfaction significantly is lower (Hauenstein, 1990). 

Barbarin et al. (1985) argued that marital difficulties would not be detected early in the course of 

the child's illness because both partners are focusing on the child's treatment and survival, not their marital 

difficulties. However, Dahlquist et al. (1993) found that approximately 25% of mothers and 28% of fathers 

reported significant marital distress around the time of diagnosis of their child's cancer, as compared to 



16% incidence of marital distress for the general population at any given point in time. These levels of 

marital distress did not change over time (up to 20 months after diagnosis) in their longitudinal study 

(Dahlquist et al., 1996), but in other longitudinal studies, marital distress did increase over time (Fife et al., 

1987; Hoekstra-Weebers et al., 1998). For example, compared parents' reactions at 12 months after 

diagnosis with the time immediately after diagnosis (Hoekstra-Weebers et al., 1998) included 62 fathers 

and 66 mothers, 43% of parents reported increased marital distress over time, while 29% of the fathers and 

43% of the mothers reported no change and 26% of the fathers and 14% of the mothers indicated more 

marital satisfaction. 

At six and 10 years after diagnosis, parents studied by Kupst and colleagues (1995) seemed to be 

coping well. However, parents in other studies complained about feelings of uncertainty and loneliness 

when surveyed about 8 years after cessation of treatment (Dongen-Melman et al., 1995). Thus, the data 

are unclear, although it is likely that marital adjustment of parents of pediatric cancer patients differs as a 

function of time after diagnosis. 

Strategies that parents use to cope with the diagnosis of their child's cancer have been studied as 

a possible predictor of marital adjustment. Certain coping strategies, such as good communication (Kupst 

& Schulman, 1988) and being optimistic (Barbarin & Chesler, 1984), have been found to be associated with 

marital satisfaction, while emotion-focused coping has been found to be associated with marital distress 

(Hoekstra-Weebers et al., 1998). The findings, however, have not been consistent. In addition, some 

studies found discrepancy between spouses' coping strategies to be a significant predictor of marital 

distress (e.g., Hoekstra-Weebers et al., 1998), while other studies did not (e.g., Dahlquist et al., 1993). 

Although studies have examined parental coping following the death of a child from cancer 

(Martinson, Davies, & McClowry, 1991; Sormanti & August, 1997), few studies have examined parents' 

marital adjustment after such a death (Martinson, McClowry, Davies, & Kuhlenkamp, 1994) and, again, the 

findings have been inconsistent. Some studies found a child's death to be associated with parents' marital 



distress (Kaplan et al., 1976; Lansky et al„ 1978); however, such distress has not been associated with 

increases in divorce rates up to three years after the death (Kaplan et al., 1976; Lansky et al., 1978). In 

Martinson et al.'s (1994) study, 25% of parents reported separation or divorce within seven to nine years 

after the death of their child. Either the death of their child or another problem in their relationship that 

existed before the child was diagnosed with cancer was a major factor contributing to their divorce. Thus, it 

has been suggested that marital adjustment over time in bereaved parents should be examined more 

closely (Martinson et al., 1994). 

Occupational Adjustment 

A national study conducted for Fortune Magazine and John Hancock Financial Services estimated 

that one in five workers in the United States have some type of caregiving responsibility and over 75% of 

employee caregivers report conflicts between work and family duties (Marks, 1998; Lechner, 1991). In the 

case of childhood cancer, parents have reported difficulties with job performance, satisfaction, and interest 

attributed to their child's illness (Morrow, Carpenter, & Hoagland, 1984; Rao, Malhotra, & Marwaha, 1992). 

In order to provide care for the sick child, one parent often stays with the child during the periods of 

hospitalization and outpatient treatments, which is likely to conflict with work schedules. Indeed, 32% of 

fathers and 62% of mothers have reported conflict with work activities after the diagnosis of cancer in their 

child (Schuler et al., 1985). 

Although several initiatives, including the Family Leave Act (FLA) and Employee Assistance 

Programs (EAP), were designed to help families cope with work- and health-related pressures (Lechner, 

1991), the majority of work environments still have not organized to promote employees' ability to attend to 

family responsibilities by utilizing such programs (Glass & Estes, 1997) or only a few employers have 

offered in-depth, comprehensive programs to family caregivers ("To Help Working Caregivers," 1999). In 

addition, few data have been gathered to assess the effectiveness of these programs and no studies have 

examined the impact of a child's cancer on a parent's occupational situation. 



In summary, existing studies suggest that issues in both marital and occupational adjustment 

among parents of children with cancer are important markers of such parents' psychological well-being, 

while few study has examined both issues simultaneously or has compared such issues between parents 

of living children and bereaved parents. The present study was designed to extend earlier findings to 

explore three specific aims: (a) to identify positive or negative impacts of a child's cancer on parents' 

marital and occupational adjustment; (b) to identify use of employee assistance programs among parents of 

pediatric cancer patients; and (c) to examine differences in marital and occupational adjustment between 

parents of living children and bereaved parents from pediatric cancer 

Method 

The potential subject pools were the parents of living children diagnosed and treated by the 

Pediatric Oncology Service at Children's Hospital at Strong, Rochester, NY, between January 1987 through 

December, 1998 and the parents of children who had died between January 1993 and December, 1998. 

We contacted the parents of every 5th child listed chronologically by date of diagnosis (N = 135) and every 

death (N = 64), and asked them to complete a questionnaire developed specifically for this study. The 

questionnaire consisted of background information (e.g., child's diagnosis, date of diagnosis and/or death, 

and respondent's relationship to the patient, age, and response date), family relationship-related items (five 

forced-choice and five open-ended questions), and job-related items (nine forced-choice and 12 open- 

ended questions). This report is based on responses from 50 (37%) parents of living children and 22 (34%) 

bereaved parents. 

As reported in Table 1, the demographic and diagnostic characteristics of child patients are typical 

of childhood cancer patients in the U. S. The majority of respondents (89%) were mothers. Respondents 

in the bereaved group were older (M = 43.80; range = 35 to 57 years old) than those in the living group (M 

= 40.26; range = 28 to 52 years old), F(1, 68) = 5.72, p_ < .05. The time between the response date and the 

child's death (bereaved group: M = 3.25 year; range = 1 to 6 years) and the child's diagnosis date (living 
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group: M = 5.36 years; range = 0 to 11 years) was shorter for the bereaved group, F(1, 65) = 8.71, p_ < .01. 

This difference was expected given the study design. Other items in Table 1 were not significantly different 

between the groups. 

Results 

Marital Adjustment (Table 2). 

The responses to two items on marital satisfaction showed that parents in the living group rated 

their marital satisfaction before the child's diagnosis higher than parents in the bereaved group rated their 

marital satisfaction before the child's death, t(66) = 2.15, ß < .05. Parents' level of marital satisfaction 

before diagnosis or death was highly correlated to that after diagnosis or death (r = .58, ß < .001). The 

level of marital satisfaction after diagnosis or death, however, was not different between groups. 

Furthermore, the changes in marital satisfaction from before to after diagnosis or death was not significantly 

different between groups, t(65) = 1.54, ns. 

Parents' marital satisfaction after diagnosis or death was not associated with any demographic or 

diagnostic variables such as patient's gender and time since diagnosis or death with our small sample. 

Therefore, despite the literature regarding time since diagnosis or death, we have pooled the sample. 

Higher level of parental marital satisfaction after diagnosis or death was associated with three factors: (1) 

stable marital status (ß = .27, ß < .002); (2) perception that the diagnosis or death had a positive impact on 

their marriage/relationship (ß = .44, ß < .001); and (3) their higher marital satisfaction level before diagnosis 

or death (ß = .38, ß < .001). About 10% of the parents' marital status changed after their child's diagnosis 

or death. Parents reported that the diagnosis or death of the child affected their marriage positively (53.0%: 

e.g., getting closer, having a new life view), negatively (18.2%: e.g., becoming distant, divorced/separated), 

both (9.1%), or not at all (19.7%). 

Most respondents (67.2%) reported that each parent reacted in different ways to their child's 



diagnosis or death. Mothers focused on and talked more about the diagnosis or death and were more 

likely to become emotional, whereas fathers tried to avoid the problem or internalize it. No items other than 

marital satisfaction before diagnosis or death were different between groups. Thus, averaged frequencies 

are reported in the text (separated frequencies for each group are reported in Table 2). 

In making recommendations for services or programs to promote better marital adjustment for 

other parents in the same situation, parents in the study identified good communication between parents as 

the most important element, followed by working as a team, and having time to oneself. Literature or 

counseling to promote understanding that their spouse would cope with the situation differently was highly 

recommended for bereaved parents. Parents also suggested that psychosocial programs in pediatric 

oncology provide information about general marriage or family counseling, seminars, and educational 

support groups available through community agencies or privately. 

Occupational Adjustment (Table 3). 

The adjusted frequencies of responses to each item were not significantly different between groups 

and were not significantly related to demographic or diagnostic variables. Thus, average frequencies are 

reported in the text and separated frequencies are reported in Table 3. 

The majority of parents were working outside the home at the time of the child's diagnosis (65.3% 

for respondents who were almost all mothers, 88.7% for spouse, 65.1% both worked). About half (56.9%) 

of the respondents left their job in order to care for their child with cancer. The major reason given for 

leaving their job was to manage the child's treatment. The parent more likely to leave a job was the one 

who worked part-time, made less money, or had fewer health insurance benefits. 

Most parents reported that employers understood their need for time off and the reasons for other 

attendance or productivity problems around the time or after their child's diagnosis or death (57.7% for the 

respondent who voluntarily quit work early on, 81.7% for the spouse). Accommodation made by employers 

included flexible working hours, allowing work at home, and providing emotional/financial support. A few 



parents' employers, however, did not allow time off or reprimanded the parent for taking time off. 

About half (48.6%) of the respondents' job situation changed after diagnosis, while about one 

quarter (25.7%) of a respondent's spouse's job situation changed after diagnosis. Reasons for changing 

jobs included working more hours to make more money or reducing or terminating their job to have more 

flexibility in meeting the child's treatment schedule. 

About 40% of parents made use of the Family Leave Act (FLA), 35% participated in their Employee 

Assistance Program (EAP), and 4.5% received help from their union. About 25% of parents were not 

aware of the EAP or FLA, which is relatively new program (instituted in 1993); 55% of parents did not 

belong to a union. These percentages are lower than the findings reported by Weinberg who surveyed 

employers of employed caregivers of terminally or critically ill family members, most of whom were adults 

("To Help Working Caregivers," 1999). Weinberg found that 88% of employers reported offering 

bereavement leave to their employees and 60% offered family and medical leave to their employees. 

When a parent used the FLA program, the parent was more likely to use EAP programs (r = .43, p < .001) 

or belong to a union (r = .29, p < .01). When parents used any program to increase their availability to their 

child, they expressed satisfaction with the ability to take days off. Financial problems associated with days 

off without pay, however, were also reported. 

In making recommendations for services or programs to promote better occupational adjustment 

for other parents in the same situation, parents in the study suggested that parents take the initiative to talk 

to others such as employers or social workers about their needs. In some situations, corroboration from 

the treatment center is useful, while most suggested that parents take time off to spend time with the 

patient and collect as much information as possible about job options (i.e., not being too precipitous in their 

decision-making about how to juggle work and family demands). Some suggested continuing to work to 

help maintain stability in life. Other parents suggested that psychosocial programs in pediatric oncology 

provide more financial information, especially about funds, foundations, and agencies. In addition, most of 
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the bereaved parents wanted psychosocial program staff to maintain consistent contact with them to 

provide emotional support, believing that this would help their occupational adjustment. 

Relationship Between Marital Adjustment and Occupational Adjustment (Table 4). 

In order to examine the relationship between marital adjustment and occupational adjustment, 

Kendall's tau correlational analyses were performed with dichotonomous variables. Marital status change 

was positively correlated with the employer's understanding of the respondent's need for time off and other 

work-related problems. Differences in coping with the diagnosis or death between parents were positively 

correlated with respondent's working outside the home at the time of the child's diagnosis, respondent's 

leaving work in order to take care of the child with cancer, and a change in the spouse's job after the 

diagnosis or death. The perception that the child's diagnosis or death had a positive influence on the 

parents' marriage/relationship was positively correlated with the respondent's leaving work to care for the 

child with cancer. Parents' marital satisfaction before diagnosis or death was negatively correlated with 

both the respondent's working outside the home at the time of diagnosis and the respondent's leaving work 

to care for the child with cancer. Parents' marital satisfaction after diagnosis or death was not significantly 

related to any occupational satisfaction items. 

In conclusion, although the findings from this small survey with about a 33% return rate must be 

interpreted conservatively, the results suggest that the child's diagnosis or death from cancer per se does 

not directly influence marital adjustment but the degree to which each partner perceives stress from the 

diagnosis or death may have differential impacts on marital adjustment.  In addition, changes in job status 

attributed to the diagnosis or death of the child appear to be common, while making use of programs such 

as the FLA or EAP is rare. 

Discussion 

Differences in Marital Adjustment between Parents of Living Children and Bereaved Parents 

There was one significant group differences in marital adjustment variables. The level of marital 
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satisfaction before diagnosis or death was higher for the living group of parents than for the bereaved group 

of parents. This is likely the result of disappointment, anger, guilt, and other negative feelings that 

accompany poor prognosis, the need for more aggressive treatment, and anxiety about impending death. 

Marital Satisfaction After Diagnosis or Death 

Three variables were found to be significant predictors of marital satisfaction after diagnosis or 

death: stable marital status, perceived positive impact of diagnosis or death on their marriage, and a 

satisfactory marital relationship before diagnosis or death. No background or diagnostic variables or 

differences in coping were significant predictors of marital satisfaction after diagnosis or death. In addition, 

the changes in marital satisfaction were not significantly related to the linear function of time after the death 

(up to 6 years) or diagnosis (up to 11 years) in the present study, which is consistent with Dahlquist et al.'s 

(1996) and Kupst et al.'s (1995) findings. The changes in marital satisfaction were still not related to the 

time after diagnosis or death when the curvilinear function of time was examined. 

Parents identified spousal cooperation in maintaining the marriage as a crucial protective factor 

against the stress of the child's cancer. Parents advised that good communication about each other's 

needs, understanding and patience about individual differences in coping, working as a team, and 

perceiving the event of diagnosis or death as an opportunity for individual growth as important for improving 

marital satisfaction.  These findings are consistent with previous reports (Kupst & Schulman, 1988; Suitor 

& Pillemer, 1994). 

Occupational Adjustment 

There were no group differences in occupational adjustment items between the parents of living 

children group and the bereaved parents group. The results showed that half of parents had to leave their 

job to manage the logistics of their child's treatment. Most of those who quit were mothers, due to their 

traditional caregiving role, lower pay scale, or having fewer health insurance benefits than fathers. This 

was likely to put more financial burden on fathers who, thus, become not only the major, but also the sole, 
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breadwinner in the family. Most employers were reported to be supportive of parents' need for time off. 

Time off, however, is a double-edged sword: not only does it have a beneficial effect (greater flexibility and 

more time with the sick child and other family members), but it also increases financial strain. Clearly, more 

research is required to identify the types of employment policies that will be most helpful in reducing 

parents' caregiving-work conflicts and in preserving the integrity of the family unit. 

Bereaved parents suggested that oncology staff have periodic contact with them after their child's 

death to support their general emotional and social adjustment as well as their occupational adjustment. 

This suggestion is consistent with Sormanti and August's (1997) finding that parents who experienced 

continuous connection to their dead child coped with bereavement better. 

Relationship Between Marital and Occupational Adjustment 

The findings in the present study showed that a parent's leaving a job after diagnosis or death was 

positively associated with both differences in coping styles within a couple and parents' perception of the 

child is illness as having a positive impact on their marriage. In addition, a parent's leaving a job after 

diagnosis or death was negatively associated with marital satisfaction before diagnosis or death. The 

results suggest that parental differences in coping with their child's cancer and lower level of marital 

satisfaction before diagnosis lead a parent to leave their job in order to manage the cancer-related 

disruption in their life. When one of the parents can leave his/her job, the couple is more likely to perceive 

their child's disease as having a positive effect on their marriage. The level of marital satisfaction after 

diagnosis or death, however, was not related to any occupational variables. It seems that marital 

adjustment after diagnosis or death is related more to supports or issues within the family than to supports 

or issues involving work. 

The limitations of the present study include its cross-sectional design, the use of non-standardized 

questionnaires, responses from only one family member, the preponderance of respondents who were 

mothers, and reliance on recall. The findings on marital adjustment, in particular, reflect virtually only the 



13 

wives' own perspective. In addition, the low response rate (35%) can not be construed to be representative 

of the full range of potential effects that childhood cancer can have on parental adjustment. These 

limitations should be carefully considered in the design of future studies. 

Longitudinal investigation of each partner's perceptions of the marital relationship will help clarify 

the effects of pediatric cancer on marital satisfaction and provide useful insight into how to effectively 

counsel couples prospectively. Our findings about occupational satisfaction suggest that educating parents 

and employers about available options in the workplace may help meet both the parents' personal needs 

and the employers' workload demands. Knowing more about how job satisfaction and marital satisfaction 

are related in catastrophic situations will be useful for developing educational and other intervention 

programs to improve parents' satisfaction with marriage and employment issues while they are coping with 

their child's illness. 
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Abstract 

The relationship between personality characteristics and depression was examined in 120 

older adult spouses of people with lung cancer. Social support and caregiving burden 

were proposed as mediators of the relationship between personality and depression. A 

series of Structural Equation Models (SEM) revealed that a direct path from the 

personality characteristics (high neuroticism, and low extraversion and self-efficacy) to 

depression in a model without the mediators was significant. In the proposed full model, 

personality was partially mediated by caregiving burden, as well as by the combination of 

social support and caregiving burden. Specifically, personality was associated with less 

social support and greater caregiving burden, which, in turn, was associated with a higher 

level of depression. These findings suggest that it is possible to identify spouses of 

cancer patients at risk for depression. 

Key Words: caregiver depression, personality, social support, caregiving burden 



Depression in Spouses of People with Lung Cancer: 

Effects of Personality, Social Support, and Caregiving Burden 

Severe illnesses, such as cancer, have a significant emotional impact upon 

individuals and their families (see for reviews, 1, 2). Among family members, spouses 

often serve as the primary caregivers for individuals with cancer (3-6). Investigating 

depression in spouses who provide care for cancer patients is important. If left untreated, 

depression can lead to functional impairments, poor perceived health, impaired quality of 

life, unnecessary healthcare utilization, physical morbidity, and premature mortality (7). 

Moreover, depression may also serve to diminish the quality and quantity of care 

provided by caregivers to their physically ill spouse (8, 9). 

Spousal caregivers have reported high levels of depressive symptoms, similar to 

(e.g., 10) or even greater than those of the patients themselves (e.g., 11). For example, 

the average CES-D total scores among spouses of cancer patients has ranged from 7(12) 

to 34 (3, 4). About 30% of spouses of cancer patients showed clinically significant levels 

of depression (13,14). 

Although research on depression in spouses of older cancer patients is sparse, 

there is a substantial body of research on predictors of depression in spouses of frail 

elders, especially patients with mental disorders, and people with neurodegenerative 

diseases such as Alzheimer's Disease (e.g., 15,16). These studies suggest that depression 

in caregivers is associated with the caregiver's appraisal of the situation or resources 

rather than the patient's functional status (3,16-19, 20), underscoring the role of 

individual differences in caregiving, and raising important research questions. Who is 



most likely to report depressive symptoms in the context of cancer caregiving? How do 

those depressive symptoms develop? Derived from personality research (21), self- 

efficacy theory (22-23), and stress and coping theory (24), our conceptual framework 

suggests that personality variables and stress-related variables (e.g. caregiving burden) 

operate in concert to amplify risk for depression. Specifically, based on prior research on 

personality and self-efficacy, we proposed that individuals high in neuroticism, low in 

extraversion, and low in self-efficacy would be most vulnerable to depression. Based on 

stress and coping models (24, 25), we also proposed that perceived social support and 

caregiving burden would mediate the relationship between indicators of personality, self- 

efficacy and vulnerability to depression. 

This proposed conceptual framework was tested in a sample of spouses of people 

with lung cancer. It was estimated that in 2001 approximately 169,500 new cases of lung 

cancer would be diagnosed in the United States (26). Lung cancer is the third most 

common cancer and is the leading cause of cancer death for both sexes (26). The 1-year 

survival rates for lung cancer have increased from 34% in 1975 to 41% in 1996, largely 

due to improvements in surgical techniques. However, the 5-year survival rate for all 

stages combined is only 14% (26). The diagnosis, prognosis, and the physical symptoms 

of lung cancer are quite anxiety provoking to patients and family members (27). Thus, 

lung cancer caregiving is an interesting and potentially informative context within which 

to test our conceptual framework that is partially developed from literature in 

gerontology. Below, we elaborate on our framework and provide an empirical test of the 

hypothesized model. 



Caregiver's Personality and Depression 

Whether or not individuals develop depressive symptoms in response to stressful 

situations is rather strongly determined by personality (28). A diathesis theory of 

depression (29) posits that individuals who are predisposed to depression are likely to 

become depressed in response to Stressors, such as living with a gravely ill spouse. Three 

predispositions have been suggested to be particularly important: neuroticism, 

extraversion, and self-efficacy. Individuals high in neuroticism are more susceptible to 

sadness, anxiety, and self-consciousness and much more vulnerable to depression than 

are individuals low in neuroticism (30-33). Neuroticism has been associated with 

depression in spousal caregivers of patients with Alzheimer's disease and Parkinson's 

disease (15, 34), cardiovascular disease (17), in family caregivers of people with 

dementia (35), and in parental caregivers of patients with chronic mental disability (36). 

Moreover, neuroticism seems to be an important predictor of depression in spouses of 

cancer patients (5, 14, 37). 

Individuals high in extraversion experience higher levels of positive affect, such 

as joy and happiness, and have higher levels of interest and engagement in social 

relationships, larger social networks, more frequent social contact, and higher levels of 

perceived social support than individuals who are less extraverted (38,39). They are also 

less vulnerable to depression than are individuals low in extraversion (32,33). Although 

extraversion has been rarely studied in the context of caregiving, one study of caregivers 

of cancer patients (5) showed that lower levels of extraversion were associated with 

higher levels of depression. Extraversion may be particularly salient in the caregiving 

context as people who are more extraverted may be more adept at recruiting and 



mobilizing assistance, both from the social support network and from healthcare 

professionals. 

Self-efficacy may also have important implications for the health consequences of 

caring for an ill family member (20, 40). Individuals high in self-efficacy report a higher 

sense of personal control and competence and more adequate support from close 

relationships (41, 42). Caregivers with high levels of self-efficacy report less strain and 

depression associated with caregiving than those low in self-efficacy (6, 20, 40,43-45). 

Thus, it seems reasonable to hypothesize that individuals who have these three 

dispositions (high neuroticism, low extraversion, low self-efficacy) may be more likely 

to be depressed when their spouse has cancer. The first hypothesis in the present study is 

that personality will have a direct effect on symptoms of depression in spouses of people 

with lung cancer. 

Social Support and Caregiving Burden as Mediators 

Although personality is an important determinant of health and psychological 

outcomes (46, 47), it is unclear how personality leads to these outcomes (48). How 

people cope with stressful experiences might play an important role in explaining the 

relation between personality and psychological outcomes (28, 48). The caregiving 

literature has understandably focused on stress and coping models and consequently 

emphasized the influence of caregiving burden and social support on outcomes such as 

depression in caregivers (e.g., 24), while ignoring potentially important personality traits 

(15). It is possible that the negative effects of poor social support and caregiving burden 

are attributable to personality traits but this has not been determined (25). By integrating 

the personality and the caregiving literatures and building on the pioneering 



gerontological research of Hooker and colleagues (15), we propose a conceptual 

framework to understand depression associated with cancer caregiving. Specifically, we 

propose that perceived social support and caregiving burden will mediate the relationship 

between personality and depressive symptoms for spousal caregivers of individuals with 

lung cancer. 

Attention to the role of social support within the caregiving process is growing 

(49). In general, the research shows that social support has a positive effect on health 

(50). In frail elderly individuals, the availability of social support and social contacts is 

an important determinant of the caregiver's well-being (51). Neuroticism, extraversion, 

and self-efficacy are each related to social support (5, 15, 17, 39). For example, among 

caregivers of cancer patients, individuals low in neuroticism, high in extraversion, and 

high in mastery (a construct similar to but not synonymous with self-efficacy) were more 

likely to consider the amount of social support provided as sufficient (5). Increases in 

social support during times of stress appear to reduce depression (e.g., 16, 19, 45, 52, 53). 

These findings suggest that social support might mediate the relationship between 

personality and depression. 

Whereas social support appears to have salutary effects, caregiving burden may 

have negative effects on psychological outcomes of caregivers (3, 5, 15). Caregivers 

high in neuroticism, low in extraversion, or low in self-efficacy tend to experience higher 

levels of stress and caregiving burden (4, 5, 8, 15, 35). These findings suggest that 

caregiving burden might also mediate the relationship between personality and 

depression (15, 36). When caring for a spouse with cancer, individuals high in 

neuroticism may be less likely to develop positive coping strategies and more likely to 



experience caregiving as burdensome, thus increasing their risk for depression. 

Extraverts, on the other hand, may be more able to reduce perceived caregiving burden 

because of their more optimistic outlook, higher levels of energy, and ability to recruit 

support, thus decreasing their risk for depression. Individuals high in self-efficacy may 

also feel more competent in providing caregiving (4) and, thus, may be less burdened by 

caregiving and less likely to experience psychological distress. The second hypothesis in 

the present study, depicted in Figure 1, is that the relation between personality and 

depression would be mediated by social support (hypothesis 2a), caregiving burden 

(hypothesis 2b), or a combination of the two (hypothesis 2c). 

Method 

Participants 

One hundred and twenty spouses of lung cancer patients participated in the study. 

These individuals were part of a larger study entitled, "Personality and Responses to Life 

Events." Spouses who were married to someone who had been diagnosed with lung 

cancer within the past 5 years, over 18 years of age, and able to communicate verbally in 

English, were eligible for inclusion. The average age of the participants was 63.1 years 

(range 26 to 82: SD = 10.0), more than half were female (66%), and most were Caucasian 

(97%) and married to and living with the patients (98%). The mean level of education 

was 13.0 years. Stages of cancer in the participants' partners were: Stage I (47%), II 

(12%), III (25%), and IV (16%). The patients underwent surgery (56%), a combination 

of surgery, radiation, and chemotherapy (35%), radiation only (6%), or chemotherapy 

only (3%) as cancer treatment. Over three-quarters of the patients (79%) had completed 

treatment when their spouses participated in the study. 



Procedure 

A member of our research team, based in the Department of Psychiatry, identified 

eligible spouses. In general, the treating surgeon or oncologist introduced the research 

assistant to the spouse. The research assistant then explained the nature of the study and 

invited the spouse to participate. Informed consent was obtained at the time of interview 

using a consent form approved by the Research Subjects Review Board at the University 

of Rochester. Most of the interviews lasted between 2 and 3 hours. Master's level 

research assistants administered the self-report questionnaires and conducted interviews 

after extensive training in structured interviewing. Training sessions were conducted 

throughout the study to maintain acceptable interviewer consistency, monitor rater drift, 

and ensure the methodological integrity of the data collection process. 

Measures 

Personality. There were three indicators of personality: neuroticism, extraversion, 

and self-efficacy. Neuroticism and extraversion were measured via 12 internally 

consistent items (a = .84, .63, respectively, in the current study) from the NEO-FFI (38), 

using a 5-point Likert response format (1 = strongly disagree, and 5 = strongly agree). 

Individuals high in neuroticism are characterized as worrying, nervous, emotional, 

insecure, inadequate, and hypochondriacal (21). Individuals high in extraversion are 

characterized as joyful, energetic, and dominant (21). People who obtain low 

extraversion scores are relatively shy and reclusive, and may have social skill deficits 

(39). The NEO-FFI has been validated (38), and its use in research in gerontology (e.g., 

13,34,54) attests to its reliability and applicability to samples of older adults. 

The third measure was interpersonal self-efficacy, a subscale of the Self-Efficacy 
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Scale (55), assessed by 5 internally consistent items (a = .80 in the current study) using a 

4-point Likert response format (1 = strongly disagree, and 4 = strongly agree). 

Individuals high on interpersonal self-efficacy are characterized as being effective in 

dealing with spouse, family, and friends (55). The validity of the scale has been 

documented (55, 56). 

Social Support. The abbreviated 19-item version of the Duke Social Support 

Index (57) was used to assess three dimensions of social support: instrumental support (6 

items), perceived social support (12 items), and satisfaction with social support (1 item), 

using a 3-point Likert response format (1 = hardly ever, 3 = most of the time). The scale 

has been validated in mixed age samples (57). Although spousal support has been studied 

most frequently (e.g., 58), other sources such as adult children and friends may also be 

important (52). Thus, consistent with suggestions (e.g., 59-62), we asked participants to 

complete each item three times, in reference to (a) spouse, (b) children, and (c) close 

family and friends. The scores across dimensions (instrumental, perceived, satisfaction) 

of social support were averaged per source of social support and labeled spouse, child, 

and friend. Because the three dimensions of social support for each support person 

tapped different domains, calculating internal consistency across dimensions was not 

appropriate in this instance (see 63). Instead we used confirmatory factor analysis to 

demonstrate reliability (see Results section under sub-title, "Evaluating the Measurement 

Model"). Nevertheless, use of a total cumulative score is appropriate to indicate overall 

supportiveness of each source of support. 

Caregiving Burden. The 18-item Burden Interview (BI) was used to assess the 

stresses and amount of perceived burden experienced by caregivers (64, 65), using a 5- 
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point Likert response format (1 = never, 5 = nearly always). The measure has two 

subscales: personal strain, which refers to how personally stressful the experience is (12 

items), and role strain, which refers to stress due to role conflict or overload (6 items). 

The scale has been validated with elderly cancer patients, their primary caregiving 

spouses, and their adult children (66). Each subscale score was determined by summing 

the responses of relevant items, with higher scores indicating more caregiver distress. 

Both subscales have good internal consistency in the current study (a = .80, .87, personal 

and role strain, respectively). 

Depression. The 20-item Center for Epidemiologie Studies Depression Index 

(CES-D: 67) was used to measure the overall level of depression experienced more days 

than not in the past week, using a 4-point Likert response format (0 = rarely or none of 

the time, 3 = most or all of time). This measure has been used with older adults (e.g., 68) 

as well as spouse caregivers (e.g., 69), and found to have good reliability and validity (a 

= .92 in the current study). 

Depression in the present study was also assessed using the 24-item observer- 

rated Hamilton Depression Rating Scale (Ham-D; 70). The Ham-D is a structured 

assessment of the presence and severity of depressive symptoms in the week prior to 

interview, including depressed mood, loss of interest, sleep disturbance, suicidal ideation, 

worthlessness, somatic complaints, helplessness, hopelessness, and fatigue. This measure 

was administered by a trained clinical interviewer. Scores are based in part on self- 

report, as well as on nonverbal presentation. For example, if a respondent denies that he 

or she is feeling sad, but this is contradicted by his or her facial expression, then the 

examiner might rate the person as mildly sad. Higher Ham-D scores reflect greater 
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depressive symptoms. The Ham-D had acceptable inter-rater correlation (.72 in the 

current study) and has well-established reliability and validity (71, 72). 

Results 

Descriptive statistics (means and standard deviations) of study variables are 

reported in Table 1. The mean of the sum of personal and role strain which were 

subscales in the Burden Interview was 31.33 (range 18 to 60), indicating that the 

participants in the study were mildly to moderately burdened (65). The average CES-D 

score in this study was 11.3, which was higher than the population average (between 8 

and 9: 73). 

The patient's stage of cancer was included as a covariate in all subsequent 

analyses. Zero-order correlations among the variables included in the study model 

are reported in Table 2. 

Hypotheses Testing 

Model Specification. Measurement properties of four proposed latent 

variables in the current study (see Figure 1) were examined utilizing structural 

equation modeling (AMOS 4.0: 74). The model parameters with observed variables 

were specified as follows: the personality latent variable was measured by 

neuroticism, extraversion, and interpersonal self-efficacy; the social support latent 

variable was measured by perceived support from spouse, child, and friend; the 

caregiving burden latent variable was measured by personal strain and role strain; and 

the depression latent variable was measured by CES-D and Ham-D scores. In 

addition, the patient's stage of cancer was included as a covariate. (Figure 2). 

The model parameters were specified as follows: the observed variables for each 
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relevant latent variable were specified not to have a zero loading on the relevant latent 

factor while the loadings on all other latent factors were constrained to equal zero. For 

example, neuroticism, extraversion, and interpersonal self-efficacy measures were 

specified not to have a zero loading on the personality latent factor while the loadings on 

all other latent factors (i.e., social support, caregiving burden, and depression) were 

constrained to equal zero. All off-diagonal elements in the measurement error matrices 

were fixed to zero, thus measurement error variances were not allowed to be correlated 

each other. 

Second, in order to test the predicted mediating effects of social support and/or 

caregiving burden, the structural component of the model was specified as follows: paths 

from exogenous variable (i.e., personality) to endogenous variables (i.e., social support, 

caregiving burden, and depression) were specified as free parameters to be estimated with 

current data. These paths will provide the information on the direct effects from 

personality to social support, caregiving burden, and depression. The paths from social 

support to either caregiving burden or depression and from caregiving burden to 

depression were also specified as free to be estimated. These paths will provide the 

information on mediating effects of social support and/or caregiving burden in the link 

between personality and depression. All other paths were constrained to zero. All errors 

in equations for the endogenous variables were specified as free to be estimated. AMOS 

employs maximum likelihood (ML) methods to estimate free parameters (74). All path 

coefficients reported in Table 3 and Figure 2 were completely standardized. 

The following four model fit indices were used in the current study: the chi- 

square, the goodness of fit index (GFI), the confirmatory fit index (CFI), and the root 
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mean squared error of approximation (RMSEA). For the chi-square, less than two times 

of degree-of-freedom, for the GFI and the CFI, values of > .9, and for the RMSEA 

measure, values of < .08 (75), reflect adequate fits of a specified model to the data (76). 

Evaluating the Measurement Model. A confirmatory factor analysis using a 

structural equation model established that all three personality measures loaded on the 

personality construct significantly. Standardized regression loadings for the latent 

factor of personality for each of the three measures were all significant as follows: .76 

(neuroticism), -.49 (extraversion), and -.59 (interpersonal self-efficacy), p < .001. 

Thus, high scores on the personality latent variable indicate a combination of 

neuroticism, introversion, and lack of perceived interpersonal competence. 

The other three latent variables were also measured satisfactorily (p < .001). The 

social support latent variable was loaded by three sources: spouse (ß = .61), child (ß = 

.90), and friend (ß = .81), indicating that all were equally important and adequate 

measures of the latent variable. The caregiving burden latent variable was loaded by 

personal strain (ß = .83) and role strain (ß = .90), supporting the presumed psychometric 

properties of the Burden Interview scale. The depression latent variable was loaded by 

the self-report measure of CES-D (ß = .80) and the observer rating score of Ham-D (ß = 

.84). In sum, each of the four latent variables was assessed with appropriate manifest 

indicators. 

Evaluating the Model Structure. First, hypothesis 1 that caregivers' 

personality would directly predict their depression was tested. Thus, the model tested 

included the exogenous variable of personality and an endogenous variable of 

depression. The fit of the specified model was satisfactory, after allowing an 
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additional error term between neuroticism and interpersonal self-efficacy to be 

correlated to improve the model fit, xV)= 1 L9> GFI = -97' CFI = -97' and RMSEA = 

.08. The path from personality to depression was significant, indicating that 

personality predicted depression directly (ß = .70, p_ < .001). 

Hypotheses 2 (2a to 2c), which stated that caregivers' personality would 

indirectly predict their depression via social support and/or caregiving burden, were 

examined simultaneously (see the column under "study model" in Table 3). For the 

model depicted in Figure 2, the fit was acceptable, x2(37) = 65.24, GFI = .92, CFI = 

.94, and RMSEA = .08. As shown in Table 3, the magnitude of the direct path from 

personality to depression was reduced, but remained significant when the proposed 

mediators were entered indicating that there are significant unique effects of 

personality as well as significant contributions by the proposed mediators. The 

significant path from personality to social support indicates that individuals with 

higher neuroticism scores, lower extraversion scores, and lower interpersonal self- 

efficacy scores were less likely to believe that support was available from their 

spouse, adult children, or friends. 

However, contrary to hypothesis 2a, social support did not have a direct 

relation to depression. Rather, personality predicted social support, and in turn the 

effect of social support on depression was mediated by caregiving burden. Thus, 

individuals who scored high in neuroticism, low in extraversion, and low in self- 

efficacy, were more likely to report lower levels of social support, consequently 

experienced greater caregiving burden, which brought about higher levels of 

depression. This pattern supported hypothesis 2c. The path from personality to 
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depression also was mediated by caregiving burden alone, indicating that people with 

high neuroticism, low extraversion, and low self-efficacy were more likely to 

experience caregiving as more burdensome, which in turn, was related to their higher 

level of depression. This pattern supported hypothesis 2b. 

Supplementary Analyses 

Two competing models were compared with the proposed model in the study, in 

order to (a) examine the significant contribution of self-efficacy as a personality 

component in addition to neuroticism and extraversion (NE Model) and (b) to rule out 

bias in the relationship of neuroticism and depression due to shared method variance of 

self-report measurement between the two constructs (HAM model). 

To test the NE model, the personality latent variable was measured with 

neuroticism and extraversion, but not self-efficacy. All other latent variables remained 

the same as those in the proposed model in the study. The fit of the NE model was 

satisfactory, x2(29)= 47.00, GFI = .93, CFI - .96, and RMSEA = .07, and it was 

significantly different from the study model, x2diff (8) = 18.25, p < .05. In the NE model 

(see the column under "NE model" in Table 3), personality predicted depression directly 

as well as indirectly via social support and caregiving burden. The paths from 

personality to depression, from personality to social support, from social support to 

caregiving burden, and from caregiving burden to depression remained significant. The 

path from social support to depression remained nonsignificant. However, the path from 

personality to caregiving burden became nonsignificant. The NE model suggests that 

individual differences in efficacy in interpersonal relationships may be an important 

predictor of caregiver burden. 
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The HAM model excluded CES-D from the depression latent variable and 

included only the Hamilton Depression Rating. All other latent variables remained the 

same as those in the proposed study model. The fit of the HAM model was also 

satisfactory, x2(29) = 53.44, GFI - .92, CFI = .94, and RMSEA = .08, but was not 

significantly different from the proposed study model, x2diff (8) = 11-81, ß > .10. In this 

model as shown in Table 3, the paths from personality to depression, from personality to 

social support, from social support to caregiving burden, from caregiving burden to 

depression, and from personality to caregiving burden all remained significant. The path 

from social support to depression remained nonsignificant. Personality predicted 

depression directly as well as indirectly via social support and/or caregiving burden. The 

HAM model suggests that the findings from the study model were not biased by the use 

of self-report measures for both personality and depression, and also that the observer 

ratings of depression were congruent with self-report of depression. 

The results from the two competing model tests suggest that interpersonal self- 

efficacy is a significant personality component in the proposed conceptual model and 

support that the study model is valid not only with self-report measures of depression but 

also observer-rated depression. 

Finally, another model was tested to examine the role of social support on 

depression, excluding the personality factor. This model included social support, 

caregiving burden, and depression latent variables. When only social support and 

depression were included in the model, the direct path from social support to depression 

was significant (ß = -.43, p < 001), X
2(8) - 8.43, GFI = .98, CFI = .99, and RMSEA = .02. 

When caregiving burden was added into the model, the path from social support to 
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depression became marginally significant (ß = -.20, p_ < 07), % (n) = 27.11, GFI = .95, 

CFI = .97, and RMSEA = .07. The results indicate that the impact of social support on 

depression is fully mediated by caregiving burden. 

Discussion 

Personality predicted depression in spouses of people with lung cancer in the 

present study, which is consistent with theory and research on personality (e.g., 21, 48), 

stress and coping (e.g., 24), and caregiving (e.g., 3, 15). With one exception (hypothesis 

2a) results support the two study hypotheses, demonstrating that personality 

characteristics were associated with a higher level of depression directly (hypothesis 1) 

and indirectly through lower levels of social support and increased caregiving burden 

(hypotheses 2b and 2c). In addition to neuroticism, which has been studied extensively 

(e.g., 5, 15, 17), two other personality dimensions, extraversion (e.g., 5, 32) and 

interpersonal self-efficacy (e.g., 40, 43) add predictive value to the conceptual model 

proposed in the present study and confirm existing findings (5, 43). The study model is 

valid not only with self-report measures of depression but also with observer-rated 

depression , which significantly increases our confidence in the results. 

In addition, the hypothesized relationship between personality and depression was 

also partially mediated by social support and caregiving burden. High neuroticism, low 

extraversion, and low interpersonal self-efficacy limited caregivers' available social 

support. This in turn was associated with a greater degree of experienced personal and 

role strains. This finding increases our understanding of how depressive symptoms may 

develop in the cancer caregiving context. 
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Interestingly, it appears that the relationship between social support and 

depression is rather complicated in this context. Although social support alone was a 

significant predictor of depression in a supplementary analysis, this direct relationship 

was no longer statistically significant when personality was included in the model, which 

is consistent with previous research (15). It appears that the association between 

depression and one's perception of and satisfaction with social support relies heavily on 

individual differences in personality. In other words, social support may be a highly 

overlapping construct with personality (neuroticism, extraversion, and interpersonal self- 

efficacy) in the caregiving context. Thus, when the effects of these constructs were 

examined simultaneously, social support was no longer significant. 

Consistent with other caregiving research (3, 15, 77), caregiving burden by itself 

was a significant and direct correlate of depressive symptoms. Furthermore, caregiving 

burden fully mediated the modest effect of social support on depression. In other words, 

after controlling for the effect of caregiving burden on depression, social support by itself 

was not a significant predictor of depression. Future studies exploring the health effects 

of social support may need to consider both plausible antecedents (i.e., personality) and 

mechanisms (i.e., reduced caregiving burden). 

Limitations in the present study design and interpretation of the findings should 

not be overlooked. First, the current study used only spousal reports. Patient 

characteristics such as personality, social support seeking and receiving styles, and level 

of depression are also associated with caregivers' psychological and physical outcomes 

(3, 4, 78). In addition, the quality of the relationship (see 79 for a review) between the 

patient and the spouse may be a significant contributor to understanding the 
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consequences of caregiving. For example, risk of developing depressive symptoms 

increased 10-fold (80) or 25-fold (81) when marital discord was present. Types of 

relationship (e.g., communal versus non-communal relationship) also have differential 

influences on the consequences of caregiving (82). 

Second, our sample was not large enough to test whether the model would differ 

for men and women (see 83). Future studies with a larger sample are needed to examine 

if the current framework holds within each gender. Third, the cross-sectional design of 

the present study prevents the inference of causal relations among study variables. 

Caregiving is a dynamic, ongoing process, for which several trajectories have been 

proposed (49, 73). For example, it is possible that caregiving burden represents an 

important factor in exacerbating caregiver depression during cancer treatment and shortly 

after treatments end, but not over a longer period, after the spouse accommodates to the 

burden. There may be an overflow of social support to the patients and the family during 

the peri-diagnostic period, but a withdrawal of social support afterwards. The 

individual's psychological resources then may be more critical when social support 

diminishes. Fourth, we studied a homogenous group of spouses of people with lung 

cancer who were mostly Caucasian. African-American caregivers have been found to 

adjust better in dealing with caregiving responsibilities, experience less depression, and 

greater satisfaction in the caregiving role than do their Caucasian counterparts (84, 85). 

Adult daughters who provide care for parents with cancer have also shown a higher level 

of depressive symptoms (77). Replicating the current findings with groups of caregivers 

from different disease, racial or social groups will enrich the proposed model in the 

present study. Finally, although both negative and positive emotional reactions to giving 
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care to seriously ill patients have been documented (83, 86), we did not examine the 

potential positive outcomes of caregiving, such as growth experience (43). 

Despite these limitations, the present study has significant implications for theory 

surrounding cancer caregiving and stress, and for practical interventions with cancer 

caregivers. From a theoretical perspective, it is important to understand depression in 

cancer caregivers using both personality and stress-coping models, because consequences 

of cancer caregiving depend on a dynamic process between the longstanding personality 

traits of the caregivers and the specific coping processes utilized in stressful situations 

(28, 49). 

From a pragmatic perspective, the findings of the present study suggest that it is 

possible to identify vulnerable caregivers by virtue of their personality traits. Caregivers 

high in neuroticism may suffer more from the adverse stress effects of providing care for 

an ill spouse, while caregivers high in extraversion and interpersonal self-efficacy may be 

more resilient. In addition, intervention programs targeted at maximizing social support 

and minimizing caregiving burden hold promise for promoting cancer caregiver's mental 

health. For instance, interventions that modify the caregivers' perception and satisfaction 

with social support could alleviate perceived caregiving burden, and may in turn help to 

alleviate or prevent depression. In addition, interventions that emphasize education and 

information about medical treatment and disease processes (19, 87), focus on improving 

problem solving skills (88), and provide respite services such as adult day care or sitter 

services (19) appear to reduce caregiving burden. These interventions may in turn reduce 

depression (89). 
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Overall, the findings imply that spousal caregivers who are identified as having 

psychological characteristics that amplify risk for depression in the context of caregiving 

(high neuroticism, low extraversion, and low interpersonal self-efficacy) can be targeted 

early on for interventions designed to lessen depressive symptoms and thereby improve 

the quality of care that they provide to their ill spouses (82). Caregiver burnout or 

attrition can be a serious problem when the illness has a prolonged and stressful course, 

as is the case with many types of cancer (5, 77, 90). Knowledge of potential risks and 

protective factors associated with cancer caregiving is essential to enhancing the ability 

of caregivers to provide quality care to people with cancer as well as the well-being of the 

caregivers themselves. 
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Figure Labels 

Figure 1. Structural Model 

Figure 2. Measurement Model 
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Abstract 

Nausea is one of the most frequent side effects of chemotherapy for cancer. Although the 

degree of a patient's anxiety and symptoms of post-treatment nausea have been suggested 

as predictors of anticipatory nausea, little attention has been given to the impact of family 

support on the development of anticipatory nausea. This study examines the role of 

family support in the development of severity and duration of anticipatory nausea 

symptoms, both directly and mediated through a patient's anxiety or post-treatment 

nausea. Five hundred forty patients with breast cancer were studied. The results from 

latent growth structural modeling showed that family support had indirect impact on the 

levels of severity and duration of anticipatory nausea through the patient's anxiety and 

symptoms of post-treatment nausea. Specifically, supportive family environment is 

related to a reduced level of patient anxiety, which, in turn, inhibits development of 

symptoms of post-treatment nausea. This, in turn, inhibits development of anticipatory 

nausea symptoms. In a parallel finding, the family support had direct impact on the 

development of anticipatory nausea symptoms. This result indicates that supportive 

family environment is related to a patient's reduced level of anticipatory nausea 

independent of the impact of anxiety and post-treatment nausea. The findings imply that 

at the early stage of treatment, helping patients and their families communicate in more 

satisfactory and supportive ways and maintaining an organized family system would be 

beneficial in reducing the patient's anxiety and symptoms of chemotherapy-related 

nausea during cancer treatment. 

Key Words: family support, anxiety, development of chemotherapy-related nausea, 

anticipatory nausea 
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The Effects of Family Support, Anxiety, and Post-Treatment Nausea on the Development 

of Anticipatory Nausea: A Latent Growth Structural Model 

Nausea, a subjective, unpleasant feeling that may trigger vomiting, is one of the 

most frequently reported and troublesome adverse effects of chemotherapy for cancer 

(Morrow, Roscoe, & Hickok, 1998). Chemotherapy-related nausea detracts significantly 

from a patient's quality of life and may even lead to a discontinuation or avoidance of 

treatments (Newell, Sanson-Fisher, Girgis, & Bonaventura, 1998). Post-treatment nausea 

is assumed to have pharmacological as well as psychological causes, whereas 

anticipatory nausea is assumed to be a conditioned response that is psychological in 

origin (Andrykowski & Jaconsen, 1993; Cameron et al., 2001; Morrow et al., 1998; 

Tomoyasu, Bovbjerg, & Jacobsen, 1996). Despite the use of increasingly potent 

antiemetic medications, such as 5-HT3 receptor antagonists, the prevalence of nausea 

remains high (Morrow & Roscoe, 1998). Exploring psychological contributions to 

chemotherapy-related nausea, particularly to anticipatory nausea, may give hope that 

non-pharmacological or psychological methods to relieve the symptoms are efficacious. 

Experiencing symptoms of post-treatment nausea has been assumed to be a 

necessary factor in the association (conditioning) process of development of anticipatory 

nausea (Andrykowski & Jacobsen, 1993; Tomoyasu, Bovbjerg, & Jacobsen, 1996). In 

addition, researchers have given much attention to anxiety as a significant psychological 

predictor of anticipatory nausea. It has been found that anxiety predisposes some 

individuals to learn quickly the association between certain stimuli and the drug-induced 

side-effects of post-treatment nausea, thereby contributing to the conditioned response of 
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anticipatory nausea (Andrykowski, 1990; Jacobsen, Bovbjerg, & Redd, 1993; Morrow, 

Roscoe, Kirshner, Hynes, & Rosenbluth, 1998). However, psychosocial predictors of the 

development of a patient's anxiety and the associated chemotherapy-related nausea 

across infusions have been given relatively little attention. 

A plethora of studies has shown that social support plays a beneficial role in a 

patient's psychological and physical adjustment to various diseases including cancer (for 

review, see Cohen & Herbert, 1996; Spiegel & Kato, 1996). Among the several forms of 

social support, family support has been found to be the most important resource in a 

patient's adjustment to cancer (Fobair & Zabora, 1995; Lewis, Hammond, & Woods, 

1993).  Family support is generally viewed as the degree to which family members relate 

to and communicate with each other, pursue goals, organize activities, and perform 

family routines and procedures (Moos & Moos, 1986). 

A number of studies have found that a patient's psychological adjustment to 

cancer is better in a family characterized by cohesiveness, open expression, and absence 

of conflict (Carter & Carter, 1993; Fobair & Zabora, 1995; Friedman, Baer, Nelson, 

Lane, Smith, & Dworkin, 1988; Friedman, Lehane, Webb, Weinberg, & Cooper, 1994; 

Koopman, Hermanson, Diamond, Angell, & Spiegel, 1998; Mesters, van den Borne, 

McCormick, Pruyn, deBoer, & Imnos, 1997; Molassiotis, van den Akker, & Boughton, 

1997; Northouse, 1995; Spiegel, Bloom, & Gottheil, 1983). These family characteristics 

have been negatively associated with a patient's anxiety (e.g., Friedman et al., 1994; 

Koopman et al., 1998). Such family characteristics have also been associated with 

reduced chemotherapy-related symptoms, including fatigue and nausea (Bloom, 1982; 

Friedman et al., 1988; Friedman et al., 1994; Jamison, Burish, & Wallston, 1987; Mesters 
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et al., 1997; Peters-Golden, 1982; Spiegel, Bloom, & Gottheil, 1983; Williams, 1989). In 

addition to these family relationship characteristics, the family system, such as role 

flexibility and how the family is structured (Moos & Moos, 1986), has also influenced the 

patient's ability to adapt to the demands of cancer and its treatment (Williams, 1989). 

The results from these studies suggest that the characteristics of family 

relationships and the family system are associated with the patient's psychological and 

physical adjustment, such as anxiety and chemotherapy-related nausea. As stated above, 

several studies examined the impact of family support on reducing a patient's anxiety 

(e.g., Friedman et al., 1994; Koopman et al., 1998; Northouse, 1995); the impact of a 

patient's anxiety on increasing symptoms of post-treatment nausea (e.g., Andrykowski, 

1990; Jacobsen et al., 1993; Morrow, Roscoe, Kirshner et al., 1998); and the impact of 

symptoms of post-treatment nausea on increasing symptoms of anticipatory nausea (e.g., 

Andrykowski & Jacobsen, 1993; Tomoyasu et al., 1996). However, none of these studies 

has examined the associations among these factors in a simultaneous and longitudinal 

model. Thus, to date, no study has examined how family relationships and the family 

system facilitate or inhibit the development of a patient's symptoms of anticipatory 

nausea in a more complete model that includes the development of the patient's anxiety 

and symptoms of post-treatment nausea. 

The prospective design in the current study allows us to examine predictors of 

development of anticipatory nausea. The model tested (Figure 1) includes six 

hypotheses: (a) post-treatment nausea will be associated with the development of 

anticipatory nausea symptoms; (b) a patient's anxiety will be related to the development 

of anticipatory nausea symptoms; (c) a patient's anxiety will trigger the conditioning 
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process of development of anticipatory nausea symptoms via the development of post- 

treatment nausea symptoms; (d) a supportive family environment will be inversely 

associated with a patient's anxiety, which in turn, reduces the development of a patient's 

anticipatory nausea symptoms; (e) a supportive family environment will be inversely 

related to a patient's anxiety, which in turn, reduces the development of a patient's post- 

treatment nausea symptoms, which further reduces the development of a patient's 

anticipatory nausea symptoms; (f) finally, a supportive family environment may be 

directly associated with less development of patient anticipatory nausea symptoms, above 

and beyond the impact of his/her anxiety and development of post-treatment nausea 

symptoms. The last hypothesis is explorative due to lack of supportive findings in the 

existing literature. Symptoms of each post-treatment and anticipatory nausea will be 

examined by its severity and duration. 

The conceptual model provided in Figure 1 will be tested using a latent growth 

structural model (McArdle & Bell, 2000), which allows us to distinguish the effects of 

individual differences in the patient's anxiety and symptoms of chemotherapy-related 

nausea at initial infusion of chemotherapy and levels of change over infusions. For 

example, the hypothesis (f) can be examined if supportive family environment is 

associated with the mean level of a patient's symptoms of anticipatory nausea across 

infusions or with the change (slope) of a patient's symptoms of anticipatory nausea over 

infusions. The latent growth structural modeling procedure will help clarify predictors of 

the development of anticipatory nausea. 

Method 
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Participants 

The sample reported in Hickok and colleagues (1999) was used in the current 

study. Four male breast cancer patients in the above study were excluded, thus, only the 

688 female patients with breast cancer were included in the study. Five hundred forty 

subjects completed the first five treatments, and 148 did not (22%). Those who did not 

complete the five treatments reported greater severity and duration of post-treatment 

nausea from infusion one to four, and greater severity and duration of anticipatory nausea 

at infusion four (ts > 2.10, ps < .05). 

The average age of the 540 patients was 51 years (range 24 to 83), and most 

patients were married (75%), Caucasian (94%), and had at least a high school education 

(93%). 

Measures 

Family Support. The Family Environment Scale (FES) assesses the environment 

in which a family creates and imposes expectations and demands for behavior upon its 

members (Moos & Moos, 1986), and was used to assess the degree to which a patient 

perceives support from the family. Five subscales that assess family relationships and the 

family system (45 items), which have been found in existing studies to be associated with 

a patient's adjustment, were selected as measures of supportiveness of the family 

environment (Williams, 1989). Three of these subscales (cohesion, expressiveness, and 

conflict) describe characteristics of family relationships. According to Moos and Moos 

(1986), cohesion is the degree of commitment, help, and support that family members 

provide for one another. Expressiveness is the extent to which family members are 

encouraged to act openly and to express their feelings directly. Conflict is the amount of 
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openly expressed anger, aggression, and disagreement among family members. The 

other two subscales (organization and control) are part of a construct domain generally 

seen as system maintenance. Organization is outlined as the degree of importance of 

clear organization and structure in planning family activities and responsibilities. Control 

is the extent to which set rules and procedures are used to regulate family life. The 

subscales' test-retest reliability for an eight-week interval range from .68 to .86 (Moos & 

Moos, 1986). The psychometric properties and validity of the FES have been established 

(Sanford, Bingham, & Zucker, 1999). 

Anxiety. The extent to which the patients experienced nervousness, tension, and 

other correlates of anxiety was measured using the State and Trait Anxiety Inventory 

(STAI: Spielberger, Gorsuch, & Luschene, 1974), which is a self-report inventory with 

20 items each for trait and state anxiety. Items are rated on a 5-point scale of distress (0 - 

4), ranging from "not at all" to "extremely". Only the state anxiety score was included in 

the analyses. The STAI has been widely used, and its reliability and validity have been 

well documented (Spielberger, Sydeman, Owen, & Marsh, 1999). 

Severity and Duration of Post-Treatment and Anticipatory Nausea. The Morrow 

Assessment of Nausea and Emesis (MANE: Morrow, 1992) was used to assess nausea. 

The MANE is a patient self-report measure of severity (measured on a 6-point scale from 

0 = "not at all" to 6 = "intolerable") and duration (in hours) of both post-treatment and 

anticipatory nausea. The scale has been used in over two dozen recent research studies 

and its psychometric validity and reliability have been established (Carnrike et al., 1988; 

Morrow, 1992). 
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Emetic Potential Score of Chemotherapy Drugs. A clinical rating of the emetic 

potential of the patient's chemotherapy drug was calculated. Devised at the University of 

Rochester Medical Center by the Cancer Center pharmacist and nurse-clinicians, an 

emetic score from 0 (no emetic potential) to 4 (maximum emetic potential) was assigned 

to 53 drugs commonly used for chemotherapy. A total emetic score of chemotherapy 

regimen for each patient was calculated to serve as a covariate in the present study. 

Procedure 

Eligible patients were recruited at each participating site at the time of their first 

chemotherapy treatment. Patients who agreed to join the study signed a consent form, 

and demographic and clinical data were gathered from medical charts. At the second 

chemotherapy treatment (before drugs were administered to the patient), the patient 

completed the FES and the anxiety measure. The patient also completed the MANE 

regarding the first treatment. A questionnaire packet, including the anxiety measure and 

the MANE, was then given to the patient to complete after each chemotherapy treatment 

up to and including the fifth treatment. Patients were asked to return these questionnaires 

one week following each chemotherapy treatment using a stamped, self-addressed 

envelope. Compliance with this procedure was high; on the rare occasion that a 

participant failed to return the form(s), a reminder contact was made by phone. 

Results 

Means and standard deviations of study variables are reported in Table 1. Zero- 

order correlations among the family environment subscales are reported in Table 2 and 

zero-order correlations among the anxiety and nausea measures across treatment 

infusions are reported in Table 3. Then, zero-order correlations between the family 
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environment subscales, emetic rating score, anxiety, and nausea measures across 

treatment infusions are reported in Table 4. 

Model Specification 

Psychometric properties of measures included in the present study to measure the 

proposed four latent variables (see Figure 1) were examined using structural equation 

modeling (AMOS 4.0: Arbuckle & Wothke, 1999). As shown in Figures 2 and 3, the 

model parameters were specified as follows: the family support latent variable was 

measured by the five subscales of the FES; the anxiety latent variable was specified with 

its mean level and its change (slope) across four infusions; and anticipatory and post- 

treatment nausea latent variables were measured by either the severity or the duration of 

the respective symptom with its mean level and its change (slope) across four infusions. 

In addition, a covariate of emetic potential rating score of the chemotherapy regimen was 

included in the model to predict both levels and slopes of chemotherapy-related nausea. 

The observed variables for each relevant latent variable were specified not to have 

zero loading on the relevant factor, while the loadings on the other factors were 

constrained to equal zero. For example, within family support factors, conflict was 

specified not to have zero loading on the family support latent variable, while the 

loadings on measures for other latent variables (i.e., anxiety, post-treatment nausea, and 

anticipatory nausea) were constrained to equal zero. 

To decipher the characteristics of the development of nausea using latent growth 

structural modeling, two latent components each of anxiety, post-treatment nausea, or 

anticipatory nausea were specified (Browne & De Toit, 1991; Chan, 1998; McArdle & 

Bell, 2000), as shown in Figures 2 and 3. First, infusion-level growth trajectories were fit 
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for measures of the same constructs obtained on multiple infusions. This infusion-level 

latent reflects the individual's initiation into longitudinal growth trajectories (i.e., level). 

The factor loadings for this "level" latent variable were fixed as 1 as a means of indexing 

the infusions' true initial status on the value of the latent variable at the first infusion 

point. Second, infusion-slope growth trajectories were fit to reflect differences in 

infusions in longitudinal growth trajectories (i.e., slope). The factor loadings for this 

"slope" latent variable were set 0 and 1 for the first and the second measurements, and set 

free for the third and fourth measurement. By this process, the "slope" latent variable 

serves to index changes of each latent variable over infusions. "Level" and "slope" latent 

variables for each of anxiety, post-treatment nausea, or anticipatory nausea were allowed 

to covary. Error matrices of observed variables were freed to allow them to correlate 

diagonally, and all other off-diagonal elements in the measurement error matrices were 

fixed to zero. 

As shown in Figures 2 and 3, anticipatory nausea at infusions two to five were 

hypothesized to be predicted by characteristics of the family, which were measured at the 

beginning of the study, as were anxiety and post-treatment nausea at infusions one to 

four. Lagged observed measures between anticipatory nausea and both anxiety and post- 

treatment nausea were used to control for a potential confounding effect of measuring 

symptoms of anticipatory nausea simultaneous with the level of anxiety and symptoms of 

post-treatment nausea. 

The specified latent growth structural modeling was repeated to predict either the 

severity of anticipatory nausea (Figure 2) or the duration of anticipatory nausea (Figure 

3). The following four model fit indices were used in the present study: the goodness of 
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fit index (GFI), the confirmatory fit index (CFI), the normed fit index (NFI), and the root 

mean squared error of approximation (RMSEA). For the RMSEA measure, values of < 

.08 (Browne & Cudeck, 1993) and for the GFI, CFI, and NFI, values of > .9, reflect 

adequate fits of a specified model to the data (Marsh, Balla, & McDonald, 1988). 

Test of Measurement Fit 

A confirmatory factor analysis using a structural equation model established that 

all five subscales loaded significantly on one Family Support construct and the model fit 

was acceptable, after allowing an error term between organization and control to be 

correlated to improve the model fit, GFI = .96, CFI = .90, NFI = .90, and RMSEA = .16. 

Standardized regression weights for the latent factor of Family Support for each of the 

five subscales were as follows: .79 (cohesion), .42 (expression), -.69 (conflict), .56 

(organization), and -.26 (control), ps < .001. Thus, a "supportive" family environment 

can be defined as a cohesive family relationship that encourages emotional expression 

with little conflict and an organized family system with little control. 

The standardized regression weights for the anxiety latent variable across 

infusions one to four ranged from .75 to .83; for post-treatment nausea across infusions 

one to four the range was from .77 to .82 for severity and from .75 to .82 for duration; 

anticipatory nausea across infusions two to five ranged from .42 to .50 for severity and 

.54 to .70 for duration, ps < .001. 

Test of the Model Structure: Predicting the Severity of Anticipatory Nausea 

The fit of the proposed latent growth structural model was satisfactory: x2(iio) = 

232.70, GFI = .96, CFI = .96, NFI = .93, and RMSEA = .045. As shown in the left 

column of Table 5 and depicted in Figure 2, the hypothesis (a) of the effect of post- 
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treatment nausea on anticipatory nausea was supported by the impact of the mean level of 

post-treatment nausea severity on both the mean level and changes (slope) of severity of 

anticipatory nausea. Hypothesis (b) regarding the direct effect of a patient's anxiety on 

the development of anticipatory nausea was not supported. Thus, hypothesis (d), the 

indirect effect of family support on anticipatory nausea via anxiety, was also not 

supported. 

The hypothesis (c) of the indirect effect of a patient's anxiety on the development 

of anticipatory nausea via post-treatment nausea was supported for levels of latent 

variables. In addition, the hypothesis (e) of an indirect effect of family support on 

anticipatory nausea via anxiety and post-treatment nausea was supported. The following 

three associations were significant: between family support and a patient's level of 

anxiety, between the level of anxiety and the level of severity of post-treatment nausea, 

and between the level of severity of post-treatment nausea and both the level and slope of 

severity of anticipatory nausea. A supportive family is associated with a lower level of 

patient anxiety, which in turn, is associated with a less severe level of post-treatment 

nausea, which is then related to a less severe level as well as a lower increase in the 

severity of patient anticipatory nausea. 

The last hypothesis (f) that proposes the direct relationship between family 

support and anticipatory nausea confirms the level of the severity of anticipatory nausea 

but not the slope of severity of anticipatory nausea. Shown here is that a supportive 

family environment is associated with a less severe level of a patient's anticipatory 

nausea across infusions; it is not associated with changes in severity of a patient's 

anticipatory nausea. 
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Finally, the emetic potential rating score of chemotherapy regimen for each 

patient was not significantly related to the levels or changes of both types of nausea 

severity. 

Test of the Model Structure: Predicting the Duration of Anticipatory Nausea 

The fit of the proposed latent growth structural model was satisfactory: x2(no) = 

231.00, GFI = .96, CFI = .96, NFI = .93, and RMSEA = .045. As shown in the right 

column of Table 5 and depicted in Figure 3, hypothesis (a) regarding the direct 

relationship between post-treatment nausea and anticipatory nausea was significantly 

supported by levels of latent variables. Hypothesis (b), concerning the direct effect of a 

patient's anxiety on the development of anticipatory nausea, was not supported. Thus, 

hypothesis (d), the indirect effect of family support on anticipatory nausea via anxiety, 

was also not supported. 

The hypothesis (c) that proposes indirect effect of a patient's anxiety on the 

development of anticipatory nausea via post-treatment nausea was supported for levels of 

latent variables. In addition, the hypothesis (e) regarding the indirect effect of family 

support on anticipatory nausea via anxiety and post-treatment nausea was supported for 

levels of latent variables. The following three associations were significant: between 

family support and a patient's level of anxiety, between the level of anxiety and the level 

of duration of post-treatment nausea, and between the level of duration of post-treatment 

nausea and the level of duration of anticipatory nausea. A supportive family is associated 

with a lower level of patient anxiety, which in turn, is associated with a shorter duration 

of post-treatment nausea, which is then related to a shorter duration of patient 

anticipatory nausea. 
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The hypothesis (f) of the direct relationship between family support and 

anticipatory nausea was again supported for the level of duration of anticipatory nausea 

but not for the slope of duration of anticipatory nausea. A supportive family environment 

is associated with a shorter duration of patient anticipatory nausea across infusions but 

not with changes in the duration of patient anticipatory nausea over infusions. 

In summary, the results indicate that a supportive family environment indirectly 

predicted the symptoms of anticipatory nausea via lower levels of patient anxiety and 

symptoms of post-treatment nausea, or directly predicted lower levels of both severity 

and duration of anticipatory nausea. 

Discussion 

This study examined psychosocial predictors of the development of a patient's 

anticipatory nausea during chemotherapy treatment. Two major findings suggest that 

family environment influences the development of patient anticipatory nausea. First, 

supportive family environment was related to lower levels of patient anticipatory nausea 

symptoms, directly, or indirectly through lowering the patient's anxiety and reducing 

symptoms of post-treatment nausea. Second, these findings were stronger and more 

consistent at mean levels of symptoms across infusions rather than at changes of 

symptoms over infusions. These effects of family support were independent of the effect 

of emetic drugs on symptoms of chemotherapy-related nausea. 

Specifically, the results in the present study revealed that the association between 

family support and anticipatory nausea symptoms was mediated by the degree to which a 

patient experienced anxiety and actual symptoms of nausea after receiving chemotherapy 

at each infusion. Each association among these factors has been found separately in 
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previous empirical studies (e.g., Andrykowski & Jacobsen, 1993; Koopman et al., 1998; 

Morrow, Roscoe, Kirshner et al., 1998), but none of these studies has examined the 

associations among the factors in a simultaneous and longitudinal model. The results in 

the present study also showed that family environment had a direct impact on a patient's 

symptoms of anticipatory nausea due to chemotherapy treatment for cancer, above and 

beyond the impact of the patient's anxiety and symptoms of post-treatment nausea. This 

effect of family environment was significant for both severity and duration of 

anticipatory nausea. 

This finding supports the family systems theory (Steinglass, 1987), which posits 

that balance between family's growth tendency to become more complex in its structure 

and its regulatory tendency to maintain stability and order over time is necessary for 

healthy family functions. An unbalanced or disruptive family environment has been 

shown to increase psychosomatic complaints from family members in non-patient 

population (Holahan & Moos, 1986).   This finding is also consistent with existing 

empirical studies on a patient's physical adjustment to cancer (e.g., Friedman et al., 1994; 

Mesters et al., 1997; Williams, 1989). In addition, the finding in the present study 

highlights the unique contribution of family support to a patient's adjustment for cancer 

treatment, because the impact of family support on the degree to which a patient develops 

anticipatory nausea was clear even in the context of hypothesized mediators in a model 

using structural equation modeling. Thus, family support can be a single target for 

developing intervention programs to help reduce patient nausea symptoms due to 

chemotherapy. 
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The present study helps to clarify the dynamics among predictors of anticipatory 

nausea development using a latent growth structural model, examining both the levels 

and changes of the study variables across infusions. The results in the present study 

illustrated that direct and indirect effects of family support on the development of 

symptoms of anticipatory nausea (through anxiety and symptoms of post-treatment 

nausea), were significant in predicting mean levels of symptoms across infusions but not 

in predicting changes of symptoms over infusions. It seems that the beneficial effects of 

supportive family environment on the symptoms of chemotherapy-related nausea are 

stable across infusions. A study of patients with Hodgkin's disease found that those who 

reported developing anticipatory symptoms during their cancer treatment were more 

likely to continue to experience difficulties during the post-treatment period (Cameron et 

al., 2001). Results in the present study further suggest that it may be crucial to identify 

patients whose familial environment is disruptive, at the beginning of a course of 

chemotherapy treatment before the patients develop conditioned responses. The object of 

this process of identification is to prevent any detrimental impact on the patient's 

adjustment to treatment during the course of chemotherapy infusions, or even long after 

treatments end. The findings imply that at an early stage of treatment, helping patients 

and their families communicate in more satisfactory and supportive ways, and 

maintaining an organized family system, would be beneficial in reducing the patient's 

anxiety and chemotherapy-related nausea during cancer treatment. 

The finding that a supportive family environment contributed significantly to a 

patient's well-being, even when potential pharmacological impact on nausea was 

controlled, suggests that non-pharmacological or psychological factors play a significant 
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role in inhibiting development of chemotherapy-induced nausea. This finding is 

consistent with empirical studies (e.g., Jacobsen et al., 1988) and a meta-analysis on the 

effects of psychosocial interventions on adult cancer patients' adjustment (Meyer & 

Mark, 1995). 

Limitations 

Limitations of this study should also be addressed. First, only the patients' 

perceptions of their family environment were assessed. Family dynamics are reciprocal 

between patients and their family members (Nicassio, Radojevic, Scholenfeld-Smith, & 

Dwyer, 1995); thus, both the patient's and the family members' perceptions about 

adjustment need to be included in future studies. Second, the present study assessed the 

family as a group instead of assessing specific individuals in the family. Certain 

individuals in a family may exert a greater influence than others on a patient's adjustment 

to cancer. The unique roles of individual family members in specific domains of patient 

coping need to be clarified to better understand how the family's dynamic processes 

affect patient adjustment. Third, all measures used in the present study were patient's 

self-report, thus there may be a potential issue of response bias. Fourth, because each 

questionnaire packet was given to the subject to complete at home and to be returned in a 

week, the assessments for anxiety and nausea were retrospective and the actual time 

questionnaires were answered was not available. Although this weakness in study design 

was compensated for by using information of anxiety from a previous infusion to predict 

the severity and duration of anticipatory nausea at a target infusion, obtaining a patient's 

anxiety level before getting an infusion would be ideal to control for any potential 
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artifact. Finally, the findings in the present study need cautious interpretation when 

applied to cancer populations other than female breast cancer patients. 

Future Directions and Conclusion 

In the present study, the level of a patient's anxiety mediated the impact of family 

support on the levels of symptoms of post-treatment nausea, whereas it did not mediate 

family support on the levels of symptoms of anticipatory nausea (although it did so via 

post-treatment nausea). These findings about the different roles of family support and a 

patient's anxiety on two types of highly related chemotherapy-induced nausea need to be 

replicated with heterogeneous populations. In addition, because family support had 

direct significant impact on the development of anticipatory nausea above and beyond the 

contribution of anxiety and post-treatment nausea, other mechanisms on the role of 

family support on a patient's anticipatory nausea should be explored in future studies. 

Patients' expectations, as an example, may play a significant role in the development of 

chemotherapy-related nausea or vomiting (Montgomery et al., 1998; Roscoe, Hickok, & 

Morrow, 2000). A patient's optimism (Carver et al., 1993) and certain coping styles, 

such as emotional expression (Stanton et al., 2000), may be associated with his/her 

perception of the family environment as well as the degree to which he/she feels anxious 

about chemotherapy treatments. Hence, the patient's attitude and behavior may be 

related to the development of chemotherapy-induced nausea. 

The changes in anxiety and symptoms of chemotherapy-related nausea in the 

present study were not significant predictors of either the level or the change of 

symptoms of anticipatory nausea. Supplementary analyses excluding slope latent 

variables from the full model proposed in the study showed that the models without slope 
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(change) latent variables were significantly worse than the model including slope latent 

variables, both for severity and duration (xVf = 122.70,109.9 with df = 20, ps < -01, 

respectively.) Hence, there were significant contributions of changes in the latent 

variables explaining the development of symptoms of anticipatory nausea over infusions. 

However, the mean level of family support and changes in both anxiety and symptoms of 

post-treatment nausea were not significantly associated with the development of 

symptoms of anticipatory nausea. Future studies are needed to find factors that are 

sensitive to changes in the development of symptoms of anticipatory nausea over 

infusions. 

Furthermore, although family environment is generally considered to comprise 

stable characteristics that family members display over time, a major Stressor, such as the 

occurrence of cancer in a family member, can alter familial relationships and ways of 

interacting. Thus, the role of family environment and changes that occur in it at different 

treatment stages (i.e., immediately after the diagnosis, during treatment, or after 

treatments end) also need to be examined in future studies. 

The findings of the present study support the general propositions set forth in the 

family systems theory and provide empirical evidence that family environment influences 

a patient's adjustment to medical situations, specifically, nausea related to chemotherapy. 

Follow-up studies will be needed to examine more refined mechanisms to decipher the 

effect of family support on a patient's symptoms of anticipatory nausea. Intervention 

programs designed to help patients and families express feelings openly, avoid conflict, 

and maintain a balanced family structure may prove beneficial for their adjustment to 

cancer. 
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Table 1. Means and SD's of Study Variables 

Txl Tx2 Tx3 Tx4 RX5 

Family Environment Scale 
Cohesion                 57.75 (12.83) 
Expression              54.74(12.16) 
Conflict                   42.29 (10.39) 
Organization           54.84 (11.88) 
Control                   46.87 (10.75) 

Emetic Score 5.35 (   .94) 

Anxiety 38.24(11.97) 38.14(11.91) 39.81 (12.54) 39.91 (12.71) 39.49 (12.49) 

Severity of Nausea 
Post-treatment 
Anticipatory 

1.78(1.59) 1.66(1.58) 
.33 (   .87) 

1.54 ( 1.57) 
.35 (   .87) 

1.51 ( 1.55) 
.34 (    .87) 

1.56 ( 1.57) 
.49 ( 1.03) 

Duration of Nausea (hours) 
Post-treatment         22.53 (32.92) 
Anticipatory 

19.80 (30.57) 
4.31 (17.07) 

23.35 (33.48) 
3.84(14.95) 

23.58 (33.64) 
3.18(13.86) 

23.84 (34.07) 
4.30(15.21) 

Note. Tx = Treatment Infusion; Numbers in parentheses are SD's 



Table 2. Zero-Order Correlations among Family Environment Subscales 

12 3 4 5 

1. Cohesion - 
2. Expression 58*** - 

3. Conflict - 54*** 24*** - 

4. Organization 47*** .11* _TO*** 

5. Control -.13** _ 99*** 23*** .14 *** 

:p_<.05 **ß<.01        ***E<.001 



Table 3. Zero-Order Correlations among Anxiety and Nausea Measures Across Treatment Infusions 

12 3 4 5 6        7 8 9 10        11        12 

l.Anx 1 .64 .56 .55 .16 .08 .08 .07 .06 .04 .01 .07 

2. Anx 2 .64 - .70 .70 .16 .18 .10 .12 .08 .06 .05 .08 

3. Anx 3 .56 .70 - .71 .11 .11 .10 .13 .07 .10 .08 .06 

4. Anx 4 .55 .70 .71 - .12 .17 .14 .16 .10 .08 .06 .13 

5.PN 1 .19 .18 .20 .21 - .56 .44 .39 .26 .15 .19 .20 

6. PN 2 .16 .26 .23 .25 .58 - .53 .50 .23 .22 .21 .22 

7.PN 3 .16 .21 .25 .22 .51 .64 - .60 .15 .21 .17 .18 

8. PN 4 .11 .18 .20 .24 .46 .56 .63 - .12 .19 .23 .22 

9. AN 2 .14 .15 .12 .20 .25 .30 .19 .15 - .37 .30 .26 

10. AN 3 .09 .17 .19 .20 .19 .26 .31 .26 .34 - .54 .40 

11. AN 4 .08 .17 .17 .16 .23 .27 .32 .35 .29 .50 - .51 

12. AN 5 .18 .20 .22 .27 .26 .31 .33 .37 .32 .51 .52 

Note. Correlation coefficients below the diagonal are for severity of nausea measures 
and above the diagonal are for duration of nausea measures; 
correlation coefficients greater than .09 are significant at 2 < .05; 
_1 was measured at the first infusion; _2 was measured at the second infusion; 
_3 was measured at the third infusion; _4 was measured at the fourth infusion; 
_5 was measured at the fifth infusion; Anx = Anxiety; 
PN = Post-treatment Nausea; AN = Anticipatory Nausea 



Table 4. Zero-Order Correlations between Family Environment Subscales, Emetic Score, and Anxiety, Nausea Measures 
Across Treatment Infusions 

Cohesion Expression Conflict Organization Control Emetic Score 

Anxiety 
Anx_l -.20*** 14*** 17*** -.08 .11 -.02 

Anx_2 -.26*** in*** 24*** _ 25*** 24*** -.02 

Anx_3 -.26*** 25*** 22*** -.12** .06 .02 

Anx_4 .24*** 2fi*** 22*** -.12** .06 -.02 

Severity of Nausea 
PNS 1 -.04 .02 .01 -.02 .06 .07 

PNS 2 -.10* -.01 .05 -.01 26*** .05 

PNS 3 -.13** -.02 .10* -.04 26*** .08 

PNS 4 -.07 .05 .09* -.06 .07 .03 

ANS 2 -.11* -.06 .04 -.06 .02 .04 

ANS 3 _ jg*** -.03 25*** -.09* .03 .09* 
ANS 4 15*** -.03 27*** -.11* .02 .01 
ANS_5 -.08 .06 .08 -.08 -.01 .07 

Duration of Nausea 
PND 1 .05 .08 -.01 .02 22** .07 

PND 2 .02 .02 .02 .02 24*** .02 

PND 3 -.04 .01 .09* -.01 .13** .05 
PND 4 -.05 .05 .10* -.07 .07 .03 
AND 2 -.06 .01 .06 -.04 .02 .02 
AND 3 -.06 -.02 24*** -.02 .03 .05 
AND 4 -.12** .01 .05 .00 -.01 .06 
AND 5 -.06 .03 .10* -.03 .04 .10* 

*p<.05 **p_<.01 ***£<.001 
Note. _1 was measured at the first infusion; _2 was measured at the second infusion; 

_3 was measured at the third infusion; _4 was measured at the fourth infusion; 
_5 was measured at the fifth infusion; Anx = State Anxiety; PNS = Post-treatment Nausea Severity; 
ANS = Anticipatory Nausea Severity; PND = Post-treatment Nausea Duration; 
AND = Anticipatory Nausea Severity 



Table 5. Standardized Estimates of Paths in Predicting Anticipatory Nausea 

Severity Duration 

Family Support -> AnxietyJLevel _ 37***' -.36*** 
Family Support -> Anxiety_Slope .02 .02 
Family Support -> PN_Level .01 .11 
Family Support -> PN_Slope .11 .24 
Family Support -> AN_Level -.27** -.15 
Family Support -> AN_Slope .16 -.05 
AnxietyJLevel -> PN_Level .33*** 2Q*** 

Anxiety_Level -> PN_Slope .19 .17 
Anxiety_Level -> AN_Level -.05 -.06 
Anxiety_Level -> AN_Slope .28 -.09 
Anxiety_Slope -> PN_Level -.09 .09 
Anxiety_Slope -> PN_Slope .30 .16 
Anxiety_Slope -> ANJLevel -.31 -.12 
Anxiety_Slope -> AN_Slope .20 -.15 
PN Level -> AN_Level 45*** 43*** 

PN Level -» AN_Slope .34* .01 
PN Slope •» ANJLevel .50 -.01 
PN_Slope -> AN_Slope -1.15 .08 
Emetic Score -> PN_Level .09 .07 
Emetic Score -> PN_Slope .05 .03 
Emetic Score -> AN_Level .00 .03 
Emetic Score -> AN_Slope .08 -.07 

*p<.05 **p<.01 ***p<.001 

Note. PN = Post-treatment Nausea; AN = Anticipatory Nausea 



Figure Caption 

Figure 1. Model of Predictors of Anticipatory Nausea 
Figure 2. Latent Growth Structural Model of Predictors of the Severity of Anticipatory 

Nausea 
Figure 3. Latent Growth Structural Model of Predictors of the Duration of Anticipatory 

Nausea 



Note: TxN = number of a target infusion; TxJNf - 1 = previous infusion of a target infusion 
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Autonomy and collectivism: 

Complementary, not conflicting 

Kennon M. Sheldon, Andrew J. Elliot, Richard M. Ryan, Valerie Chirkov, 

Youngmee Kim, Cindy Wu, Meliksah Demir, and Zhigang Sun 
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Abstract 

Self-determination theory (SDT; Deci & Ryan, 2000) posits a universal need for autonomy. This 

claim has been questioned by cross-cultural theorists, who point to the strong collectivism found 

within many non-Western cultures. Believing that autonomy is often misinterpreted as reactive 

independence-seeking, we set out to show that autonomous motivation, defined and measured 

in SDT terms, is quite consistent with collectivist values. In both Study 1 sub-samples, felt 

autonomy regarding self-generated personal goals correlated positively with horizontal 

collectivist values, and negatively with vertical individualist values. Also, in both sub-samples 

the association of goal-autonomy with subjective well-being (SWB) was invariant across people 

with different cultural values. Study 2 showed that positive levels of goal-autonomy occurred in 

South Korean, Chinese, Taiwanese, and Turkish as well as U.S. samples, and that goal- 

autonomy was predictive of at least some measures of SWB within every culture. It appears 

that autonomous self-regulation or self-ownership may indeed be universally beneficial. 
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Self-determination theory (SDT) attempts to explain the nature of optimal functioning, 

and the conditions that promote it (Ryan & Deci, 2000). The theory postulates that there are 

basic needs whose satisfaction is essential to psychological integrity and well being— 

specifically, needs for autonomy, competence and relatedness. Of these three needs the most 

controversial has been the need for autonomy. According to SDT, autonomy concerns the 

experience of being volitional, such that one's behavior is done with a sense of willingness and 

self-endorsement. Persons are autonomous either when intrinsically motivated, or when acting 

in accordance with values and practices that have been internalized and integrated to the self. 

Over the past several years much new research has appeared to support SDT's organismic 

assumptions regarding the importance of autonomous self-regulation for both motivation and 

for subjective well-being (SWB; Deci & Ryan, 2000, 2001; Sheldon, Joiner, & Williams, in 

press). 

However, recent research in the cross-cultural literature poses a significant challenge to 

the SDT perspective. Cross-cultural researchers have demonstrated many important 

differences between people living in collectivist-type cultures and those living in more 

individualistic cultures. These include differences in the amount and nature of self-esteem, 

differences in the employment of self-enhancement biases, and differences in the amount of 

deference to group norms and expectations, to name but a few findings (see Markus, Kitayama, 

& Heiman, 1996; Triandis, 1997). Based on such research, some psychologists have called 

into question assumptions regarding the universality of the need for autonomy or self- 

determination. It has been specifically suggested that notions of autonomy or freedom have 

meaning only within Western individualist societies, and may not be applicable in more 

collectivist cultures (Markus & Kitayama, 1994; Markus et al., 1996), or in more traditionally 

vertical cultures, in which authority and tradition are pervasive themes (Miller, 1997). In these 
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viewpoints the concept of autonomy is usually fused or used interchangeably with the concept 

of independence, such that the experience of volition is not differentiated from the experience of 

"not relying on others." 

Defining Autonomy 

This definition of autonomy as independence rather than as volition can be 

traced back at least to Murray (1938). Murray was one of the first proponents of the 

concept of psychological needs, and included autonomy as one of his proposed set. 

However he defined autonomy as the desire "to get free, shake off restraint, break out 

of confinement. To resist coercion and restriction. To avoid or quit activities prescribed 

by domineering authorities. To be independent and free to act according to impulse. To 

be unattached, unconditioned, irresponsible. To defy conventions" (p. 156). Given the 

reactive and anti-social nature of this definition, it is easy to see why some cross-cultural 

theorists have questioned the claim that a need for autonomy is a dominant feature of 

human nature. 

In contrast, SDT defines autonomy as a state in which people feel a sense of full 

assent regarding their behavior, typically occurring when the behavior expresses well- 

assimilated or internalized values, meanings, and interests. According to this definition, 

autonomy does not refer to independence from the influence of others, but rather, to 

mature self-possession and self-concordance with one's actions (Sheldon & Elliot, 

1999). In other words, one can feel quite autonomous even as one defers to others, 

provided that one fully identifies with what one is doing (Ryan & Lynch, 1989). 

Conversely, one can feel quite non-autonomous even as one diverges radically from 

others, as is often the case with psychological reactance. This distinction between 

autonomy and independence is based in both phenomenological and analytic 

philosophical studies (Ryan, 1993) as well as the everyday observation that people often 
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willingly and freely follow advice, concur with directives, and obey laws without any loss 

of experienced autonomy (see Dworkin, 1988). 

In this vein, Koestner and his colleagues have made an important distinction 

between "reactive" and "reflective" autonomy, demonstrating in several studies that the 

former Murrayian conception of autonomy and the latter organismic conception of 

autonomy diverge in theoretically significant ways. For example, those high in reactive 

autonomy were shown to rebel against the advice of credible experts, whereas those 

high in reflective autonomy tended to follow such advice (Koestner, Gingras, Abutaa, 

Losier, Didio, & Gagne, 1999). As another example, Koestner and Losier (1996) 

showed that those high in reflective autonomy had more intimate and self-disclosing 

interactions with peers than those high in reactive autonomy. 

Based on these distinctions, Deci and Ryan (2000) have argued that there is in fact a 

need for autonomy that is held in common by all human beings. Indeed, much cross-cultural 

data has recently emerged to support Deci and Ryan's (2000) claims. For example, Hayamizu 

(1997) found, in a sample of Japanese high school students, that autonomous motivation was 

related to positive coping, whereas non-autonomous or "controlled" motivation was associated 

with maladaptive coping. Similarly Tanaka and Yamauchi (2000) recently reported more 

adaptive learning styles and positive experiences in Japanese students whose motivation was 

more autonomous. Deci, Ryan, Gagne, Leone, Usunov, and Komazheva (2001) found, in a 

sample of Bulgarian adults, that felt autonomy on the job predicted work engagement, job 

performance, and SWB. Sheldon, Elliot, Kim, and Kasser (2001) found, in a sample of South 

Korean college students, that felt autonomy was one of the most important components of 

"satisfying events," and that event-related autonomy uniquely predicted positive SWB within this 

sample just as it does within American samples. Finally, Chirkov and Ryan (2001) showed that 

controlling versus autonomy supportive parents had negative effects on mental health in both 
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Russian and U.S. high school age youths (see Deci & Ryan, 2000a, for a more comprehensive 

consideration of this emerging literature). 

In this article we try to demonstrate a) the non-isomorphism between autonomous self- 

regulation and self-centered individualism, and b) the importance of autonomous self-regulation 

across persons with distinct cultural values and styles. Moreover, we examine these issues 

with respect to peoples' idiographic personal goals, a methodology that has been little 

employed in cross-cultural studies. Specifically, we examine whether people of different cultural 

styles vary in their sense of autonomy regarding important life goals, and, to what extent goal- 

autonomy predicts SWB for people of all types. 

The Nature of Personal Goals 

The last decade has seen an explosion of research concerning idiographic personal 

goals, that is, peoples' self-generated life-initiatives (Austin & Vancouver, 1996; Sheldon & 

Elliot, 2000). Idiographic goal-methodologies provide an ecologically valid way of assessing 

"what people are trying to do" via their daily behavior (Emmons, 1989, Little, 1993). Although 

such methods allow individuals latitude to express their unique concerns, they also allow 

nomothetic comparisons to be made between individuals, based on their appraisals of their 

goals. In terms of McAdams' (1996) typology of levels of analysis in personality theory, 

personal goals represent the important "second tier," midway between dispositional traits and 

narrative self-identities. In addition, self-generated personal goals provide a unit of analysis 

midway between projective (implicit) motive methodologies, on the one hand, and self-attributed 

(explicit) motive methodologies (Emmons & McAdams, 1991; McClelland, Koestner, & 

Weinberger, 1989), on the other. Thus, the importance of understanding personal goals, if one 

wants to understand basic personality processes, is clear. 

Notably, some might view personal goals as an inherently individualistic construct, given 

that goals by definition concern peoples' proactive personal initiatives (Markus et al., 1996). 
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However, along with other contemporary goal theorists, we assert that goals are actually among 

the most important means by which individuals adapt to social contexts and enhance their 

connectivity with others (Cantor & Sanderson, 1999; Salmelo-Aro & Nurmi, 1996). That is, 

rather than being inherently self-centered, many goals instead concern the external world, 

especially the world of social roles and interpersonal concerns (Ryff & Singer, 1998, Salmelo- 

Aro & Nurmi, in press; Sheldon & Elliot, 2000). The fact that many personal goals address 

social tasks is only logical, given that perhaps the primary adaptive environment for homo 

sapiens, throughout its history, has been the social environment (Caporael, 1997). 

Consistent with this reasoning, SDT proposes a fundamental need for relatedness, as 

well as a need for autonomy (Deci & Ryan, 2000b). That is, in addition to a need to regulate 

their own behavior, SDT posits that people also have a need for connection or belongingness, 

which naturally motivates attempts to communicate with, support, and enjoy other people 

(Baumeister & Leary, 1995). According to SDT, both needs must be met for maximal thriving to 

occur. In broader terms, in keeping with its holistic and social-contextual roots (e.g., Angyal, 

1965), SDT posits that humans have a propensity to seek greater integration not only internally, 

in terms of mastering their own emotions, impulses, and drives, but also externally, in terms of 

integrating themselves into the social environment. From this perspective, a self-integrated 

person very likely is a socially integrated person as well, as these two outcomes are 

expressions of similar organizational processes (Ryan, Kuhl & Deci, 1997). And indeed, much 

recent work has established that autonomy and relatedness tend to correlate positively, rather 

than negatively, as the more traditional (i.e. Murrayian) analysis might suggest (Bettencourt & 

Sheldon, 2001; Hodgins, Koestner, & Duncan, 1996; Sheldon & Bettencourt, in press). 

Goal-Autonomv. Cultural Values, and SWB 

Despite this reasoning, the fact remains that the empirical relations between 

autonomous goal-pursuit and collectivist-type value constructs have not yet been established. 
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Is the autonomous goal-striver an unbridled individualist, as suggested by some cross-cultural 

analyses, or is he or she instead likely to be an integrated person, both inter- and intra- 

personally, as suggested by SDT's organismically-based analysis? Thus, in this article we seek 

to explore the relationship of autonomous goal-pursuit to several important cultural constructs. 

Central to this analysis are the concepts of horizontal and vertical collectivism and 

individualism. 

As discussed by Triandis (1997) and Triandis and Gelfand (1998), the horizontal/vertical 

dimension refers to equality or interchangeability among social units, on the one hand, versus 

hierarchical or subordinate relations between units, on the other. The individualism/collectivism 

dimension refers to different ways of defining the self (independent versus interdependent, 

respectively), and also to different attitudes regarding the importance of adhering to social 

groups, norms and traditions (resistant versus accepting, respectively). Crossing these two 

dimensions yields four cultural value-types. Horizontal collectivism is depicted as the tendency 

to "see oneself as similar to others and to emphasize common goals with others, 

interdependence, and sociability." Horizontal individualism is the tendency "to want to be 

unique and distinct from groups," and to be highly self-reliant. Vertical collectivism involves an 

emphasis on the integrity of the in-group, and competition between in-groups and out-groups. 

Vertical individualism involves wanting to become distinguished and acquire status, especially 

via direct competitions with others. These four value styles are understood as both individual 

difference and cultural difference variables, which encompass several important ways in which 

both people and cultures vary. One important question raised in the current research is the 

relation of cultural values to individual differences in the felt autonomy of personal goals. 

As an indicator of personal thriving we assessed subjective well-being (SWB; Diener, 

1994, Diener & Lucas, 1999) in both studies. Our approach views SWB as an outcome of 

psychological need-satisfaction, as well as a marker of adjustment to the social surrounding 
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(Ryan & Deci, 2000). Thus, to find that goal-autonomy is predictive of SWB for people of all 

value styles and cultures would corroborate our argument that the autonomy need is important 

for adaptation and thriving within any cultural context. 

Study 1 

Study 1 consisted of two U.S. college student samples. In both samples we examined 

the associations between autonomous goal pursuit, as operationalized by the SDT model, and 

both horizontal collectivism and vertical individualism. These two value styles represent the two 

extremes of a continuum ranging from unmitigated collectivism (in which there is neither 

hierarchy nor conventional self-interest) to unmitigated individualism (in which individuals 

compete against each other to establish dominance). In keeping with our assumption that 

"true" autonomy does not conflict with social integration, but rather is complementary with it 

(Koestner & Losier, 1996), we expected a positive association between goal-autonomy and 

horizontal collectivism. Also, in keeping with our assumption that autonomy is very different 

from competitive or status-focused values, we expected a negative association between goal- 

autonomy and vertical individualism. 

Participants within the second Study 1 sample were also administered measures of 

vertical collectivism and horizontal individualism. Again, vertical collectivism refers to an 

orientation towards in-group versus out-group competition, whereas horizontal individualism 

refers to the desire to be "unique and distinct from groups," and to be self-reliant (Triandis & 

Gelfand, 1998). We did not venture any predictions regarding the association of goal-autonomy 

with horizontal individualism, because although we would expect autonomy to accompany a 

horizontal or egalitarian orientation, we view autonomy as quite different from uniqueness or 

independence. We also did not predict an association of goal-autonomy with vertical 

collectivism, because self-determined goal-striving and strong inter-group concerns seemed 

logically orthogonal. 
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Participants in the second sample were administered measures of independent and 

interdependent self-construal (Singelis, 1994). Independent self-construal refers to the 

tendency to experience the self as an entity distinct from other selves, whereas interdependent 

self-construal refers to the tendency to construe the self as an entity inextricably linked with 

other selves. Prior research has established that interdependent self-construals are more 

prevalent in Asian and other collectivist cultures, whereas independent self-construals are more 

prevalent in western and other individualistic cultures (Triandis, 1997). In keeping with our 

assumption that goal-autonomy is associated with both personal and social integration, we 

hypothesized that goal-autonomy would be positively associated with both of these variables. 

Finally, both samples were administered two widely-used measures of SWB, the 

Positive Affect Negative Affect Schedule (PANAS; Watson, Tellegen, & Clark, 1988) and the 

Satisfaction with Life scale (Diener, Emmons, Larsen, & Griffin, 1985). We expected to 

replicate prior results from U.S. samples showing that goal-autonomy is predictive of concurrent 

SWB (Sheldon & Elliot, 1999, Sheldon & Kasser, 1995). More importantly, we expected to find 

no interactions between goal-autonomy and value style in predicting SWB. That is, no matter 

what the content of their particular values, people should benefit when they are able to pursue 

autonomous personal goals. 

Methods 

Participants and procedure 

Study 1 participants were all undergraduates at the University of Missouri, who 

participated in exchange for extra credit in a psychology class. Of the first sample of 279, 253 

were Caucasian, 3 were Asian-American, 3 were Hispanic, 11 were African-American, and 9 

were "other." Of the second sample of 149, 112 were Caucasian, 12 were Asian-American, 8 

were Hispanic, 8 were African-American, and 9 were "other." Sample 1 participants completed 

all measures in a single group assessment, held at the beginning of the semester. Sample 2 
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participants completed the measures in two different group sessions, held at the beginning and 

near the middle of the semester. 

Measures 

To measure horizontal collectivism, vertical individualism, horizontal individualism, and 

vertical collectivism, we used the measures developed by Triandis and Gelfand (1998). Each 

scale consisted of four items, administered with a 1 (strongly disagree) to 5 (strongly agree) 

scale. In sample 1, Cronbach's a coefficients for horizontal collectivism and vertical 

individualism were .67 and .75. In sample two these coefficients were .67 and .64, and alpha 

coefficients for horizontal individualism and vertical collectivism were .63 and .62. The sample 

2 questionnaire also included Singelis' (1994) 24-item measure of independent and 

interdependent self-construals, also administered with a 1 (strongly disagree) to 5 (strongly 

agree) scale. Separate independent and interdependent self-construal scores were computed 

by averaging relevant items (Cronbach's a = .67 and .66, respectively). 

In addition, all participants rated the 20 mood adjectives of the PANAS (Watson et al., 

1988), indicating how much they have felt each emotion "in the past month or so." A 1 (very 

slightly or not all) to 5 (extremely) scale was employed, and both a positive affect and a 

negative affect score were derived by averaging the appropriate items (Cronbach's a = .86 and 

.88, respectively). Participants also completed the five items of the Satisfaction with Life scale 

(Diener, Emmons, Larsen, & Griffin, 1985), also with reference to the past month or so, using a 

1 (strongly disagree) to 5 (strongly agree) scale. These items were averaged to create a life- 

satisfaction score (Cronbach's a = .81). As in other recent studies (Bettencourt & Sheldon, 

2001; Elliot, Sheldon & Church, 1997; Sheldon & Elliot, 1999), we computed an aggregate 

measure of SWB by subtracting negative affect from the sum of positive affect and life- 

satisfaction (Diener, 1994). 
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Midway through the questionnaire, participants in both samples read "For the next part 

of the today's session, we will ask you to first identify a set of personal goals for yourself. 

These should be fairly general, concerning where you would ultimately like to go in life. 

However they should also be goals that you will at least begin working on this semester." 

Several examples were given, after which participants generated goals of their own. 

Participants in the first sample were asked to generate 8 goals, with no constraints upon the 

content. Participants in the second sample were asked to generated 6 goals, one in each of 6 

content domains: money/financial, popularity, emotional intimacy, community contribution, 

personal growth, and physical attractiveness. 

Next, as a way of measuring the degree of autonomy or internal perceived locus of 

causality associated with goal-pursuit, participants rated four different reasons for pursuing 

each goal (Ryan & Connell, 1989). Specifically, as in much recent work (Sheldon & Elliot, 1999, 

2000; Sheldon & Houser-Marko, 2001; Sheldon & Kasser, 1995, 1998), we asked participants 

to rate external, introjected, identified, and intrinsic reasons for goal-pursuit, using a 1 (not at all 

for this reason) to 5 (completely for this reason) scale. The former two reasons are 

conceptualized as non-internalized or non-autonomous forms of motivation, and the latter two 

reasons are conceptualized as internalized or autonomous forms of motivation. As in prior 

research we computed an aggregate goal-autonomy variable for each participant by summing 

the eight identified and the eight intrinsic ratings, then subtracting the eight external and the 

eight introjected ratings. Coefficient alpha for this 32-item composite (computed after recoding 

external and introjected scores) was .88. 

Results 

Table 1 presents means and standard deviations for major study variables, for both 

samples. Table 2 presents the correlation between goal-autonomy and well-being, and the 

correlations between goal-autonomy and the culturally-relevant constructs, for both samples. 
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As can be seen in Table 2, goal-autonomy was significantly positively associated with 

horizontal collectivism and significantly negatively associated with vertical individualism, in both 

samples. These four associations support the major hypotheses of Study 1. 

In addition, the sample 2 data revealed that goal-autonomy was also positively 

associated with horizontal individualism, and was unrelated to vertical collectivism (recall that 

we made no predictions regarding these two variables). As expected, goal-autonomy was 

positively correlated with independent self-construal. However goal-autonomy was not also 

associated with interdependent self-construal. 

As a supplementary analysis we computed aggregate "horizontal," "vertical," 

"collectivist" and "individualist" variables by averaging the two horizontal measures, the two 

vertical measures, the two collectivist measures, and the two individualist measures, 

respectively. We then correlated these four indices with goal-autonomy. In this analysis, goal- 

autonomy was positively correlated with collectivism (r = .26, p. < .01) and uncorrelated with 

individualism (r = - .02, ns). Goal-autonomy was also positively correlated with horizontal 

orientation (r = .36, p < .01) and uncorrelated with vertical orientation (r = - .06, ns). These 

analyses further suggest that autonomy is complementary with collectivism, not antithetical to it, 

and that autonomy involves an egalitarian orientation, not a hierarchical one. 

Next, we turned to the SWB data. As predicted, goal-autonomy was associated with 

aggregate SWB, in both samples. These results replicate past findings (i.e. Sheldon & Elliot, 

1999; Sheldon & Kasser, 1995,1998). We then tested our primary SWB-related hypothesis, 

that goal-autonomy would not interact with cultural values to predict SWB. In preparation, goal- 

autonomy and all culturally-relevant measures were centered around the relevant sample 

mean. Then, eight product terms (two for sample 1, and six for sample 2) were computed by 

multiplying goal-autonomy by each of the eight measures (Cohen & Cohen, 1983). In each of 

eight regressions we predicted SWB by entering goal-autonomy and one of the culturally- 
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relevant measures together at the first step, then entering the relevant product term at the 

second step. 

In sample 1, goal-autonomy manifested a significant positive effect upon SWB in both 

analyses. Vertical individualism had a significant negative effect upon SWB (J3 = - .17, p_ < 

.01), and horizontal collectivism had a marginally significant positive effect upon SWB (ß = .11, 

2 < .10). Most importantly, goal-autonomy did not interact with either of the two value 

measures to predict SWB (both p_s > .40), indicating that autonomous goal-pursuit is equally 

beneficial for those with both value styles. In sample 2, goal-autonomy significantly predicted 

SWB in all six analyses, and horizontal collectivism (J3 = .24, ß < .01) and independent self- 

construal (J3 = .31, p_ < .01) were both significant predictors of SWB in their respective analyses. 

Most importantly, none of the six interaction product terms were significant in these analyses, 

again indicating that goal-autonomy may be beneficial for SWB regardless of a person's value 

or self-construal style. 

Brief Discussion 

Study 1 results support our proposal that there is no inherent contradiction or conflict 

between autonomous goal-striving and group-oriented values, and moreover, suggest that 

these constructs may actually be quite complementary. Specifically, in both samples, 

participants scoring higher in the horizontal collectivism scale also tended to strive for more 

autonomous reasons. Furthermore, in both samples, vertical individualism was negatively 

associated with goal-autonomy, contradicting theoretical perspectives that equate autonomy 

and competitive individualism. Slicing the data somewhat differently, we also found that 

autonomy was positively associated with aggregate collectivism and aggregate horizontal 

orientation, and unrelated to aggregate individualism and aggregate vertical orientation. 

As in past research, goal-autonomy predicted positive SWB. New to this research, the 

effects of goal-autonomy upon SWB were unmoderated by value style. That is, autonomous 
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functioning apparently benefited those with collectivist values and interdependent orientations 

just as much as it benefited those with individualist values or independent orientations. 

These results are thus consistent with the SDT proposal that personality development is 

a dialectical process, in which the self must successfully negotiate with the social world in order 

to realize itself most fully. In other words, given that autonomy and relatedness need- 

satisfaction tend to co-occur (Bettencourt & Sheldon, 2001; Sheldon & Bettencourt, in press), 

there seems no reason to believe that autonomous goal-strivers cannot also be quite sensitive 

to social nuances and obligations. Indeed, the current data suggest that those who feel the 

greatest ownership of their goals also feel the greatest sense of equality and sociability with 

others (i.e. they tend to be more likely to espouse horizontal collectivist values). 

Study 2 

A limitation of Study 1 is that cultural style was measured by personality inventory rather 

than by ethnic or cultural category (Triandis, 1997). Another limitation is that both Study 1 

samples consisted of predominantly Caucasian U.S. college students. Obviously, our claim 

that goal-autonomy is consistent with collectivistism and is universally beneficial for SWB would 

be considerably bolstered if we could show that the same patterns emerge across very different 

cultural contexts. We set out to do this in Study 2, specifically by comparing a U.S. sample to 

samples from several collectivist cultures: Turkey, South Korea, Mainland China, and Taiwan. 

By including these samples we obtained several different "flavors" of collectivism, including 

West Asian versus East Asian, traditional versus modern, vertical versus horizontal, and 

democratic versus communist. 

We were uncertain what to predict regarding cultural mean differences in goal- 

autonomy. Based on the results for both Study 1 samples, one might predict greater autonomy 

in the collectivist cultures, especially horizontal collectivist cultures. However, past research 

suggests that citizens of collectivist cultures tend to have more interdependent self-construals 
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and less independent self-construals (Markus et al., 1996). Based on the results for the second 

sample of Study 1, one might thus predict less autonomy in the collectivist cultures. 

Accordingly, we did not venture a hypothesis concerning mean differences in goal-autonomy in 

the U.S. compared to the other four cultures. However, based on the SDT assumption that 

autonomy is a universal human need (Deci & Ryan, 2000), we expected goal-autonomy to be 

associated with SWB in all five cultures. Paralleling Study 1, we also tested for possible 

interactions between culture and goal-autonomy in the prediction of SWB, expecting to find no 

moderator effects. 

Finally, we also incorporated several culture-level variables into the mix: namely, 

Triandis's individualism rating for each culture, the emphasis on civil rights within the culture, 

and the average purchasing power or gross domestic product per person for each culture (see 

Diener, Diener, & Diener, 1995, for a table of these values).2 These scores were distributed to 

each participant, according to the participant's cultural membership. We wished to examine 

whether goal-autonomy correlated with these variables, and also, whether goal-autonomy 

effects had any effects upon SWB independent of these variables. 

Methods 

Participants and Procedure 

Six hundred and twenty-eight college undergraduates participated in the study, 

all of them students at large universities: 194 from South Korea (Hanyang University, in 

Seoul, South Korea)3, 153 from the U.S. (University of Missouri, in Columbia, Missouri, 

U.S.A.), 77 from Turkey (Middle Eastern Technical University, in Ankara, Turkey), 163 

from Taiwan (National Sun Yat-sen University, in Kaohsiung, Taiwan), and 41 from 

Mainland China (awaiting information on this)4. Some participants were psychology 

students, but students came from many other areas as well, including English, 

accounting, management, engineering, and chemistry. 
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An English version of the questionnaire was created. Chinese, Taiwanese, and 

South Korea versions were created by a process in which a bi-lingual psychologist 

native to the country translated the questionnaire into the appropriate language, after 

which it was back-translated by a second individual proficient in both English and the 

language in question. The equivalence of the original and back-translated versions of 

the questionnaire were evaluated, and minor revisions were made to arrive at final 

versions of the questionnaire. The Turkish sample was administered the questionnaire 

in English, which is the official language of instruction at Middle Eastern Technical 

University. Of course, the Missouri sample also completed the questionnaire in English. 

Participants attended small group sessions in which both their personal goals and their 

SWB were assessed. Participants completed the same SWB measures used in Study 1, 

namely, the PANAS and the Satisfaction with Life scale. The same 1 to 5 scale was employed 

as before, and as in Study 1, an aggregate SWB measure was also computed from these 

scores. Alpha coefficients ranged between .60 and .82 across the five samples for positive 

affect, between .63 and .83 for negative affect, and between .75 and .81 for life-satisfaction. 

The personal goals assessment was worded somewhat differently than in Study 1. 

Specifically, all participants read a standard personal strivings assessment (Emmons, 1989), in 

which they were told "We are interested in the things that you typically or characteristically are 

trying to do in your everyday behavior. Think about the objectives that you are typically trying to 

accomplish or attain. We call these personal strivings." Participants were given examples of 

strivings, and were then asked to list eight personal strivings of their own. 

All participants then rated the reasons they were pursuing each striving, in terms of the 

same four reasons employed in Study 1. A 1 (not at all for this reason) to 7 (completely for this 

reason) scale was employed. An aggregate goal-autonomy score was computed for each 

participant, in the same way as before. Cronbach's alpha coefficients for the goal-autonomy 
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variable were .79, .70, .80, .72, and .80, respectively, for the U.S., South Korean, Chinese, 

Taiwanese, and Turkish samples. 

Results 

Mean Differences Between Cultures 

Table 3 presents descriptive statistics, separately for each sample. In addition, results 

from a series of matched group t-tests are presented, in which each Asian sample was 

compared to the U.S. sample. Consistent with past studies of national well-being (Diener et al., 

1995), the U.S. sample evidenced higher levels of all three SWB measures, the only exceptions 

being that Turkish and Chinese participants did not report lower positive affect. The pattern of 

means was much less clear for goal-autonomy: Turkish participants actually reported slightly 

more autonomy than U.S. participants (p = .09), whereas South Korean participants reported 

equal levels of autonomy compared to U.S. participants. However, Taiwanese and Chinese 

participants reported significantly less autonomy than U.S. participants. Notably, goal- 

autonomy was greater than zero in every culture. This indicates that in every cultural group, 

people felt more self-determined than controlled in their personal goals. 

Associations of Goal-Autonomy with SWB 

Next we examined the associations between goal-autonomy and the SWB measures. 

Table 4 presents these correlations for the entire sample of 628, and also presents the 

associations of the three nation-level variables with the SWB measures. Notably, we do not 

provide significance tests for the latter three sets of associations, as these would be mis- 

estimated given that they concern the effects of a group-level factor upon individual data. The 

coefficients in Table 4 are provided primarily to illustrate effect sizes.5 

Consistent with our hypotheses, goal-autonomy was positively correlated with positive 

affect, life-satisfaction, and aggregate SWB, and was negatively correlated with negative affect. 

Interestingly, the three nation-level measures (purchasing power, civil rights, and Triandis 
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individualism) also correlated with the SWB measures, with effects of approximately the same 

magnitude as the effects of the goal-autonomy variable. However, the three nation-level 

measures were only weakly correlated with goal-autonomy (rs = .06, .07, and .11, respectively), 

suggesting that feelings of autonomy are primarily determined by other factors than the level of 

GDP, civil rights, and individualism evidenced by the participant's nation. 

What about variations across cultures? Table 5 presents the correlations of goal- 

autonomy with each SWB measure, separately in each culture. As can be seen, goal- 

autonomy correlated significantly as expected with at least one measure in every culture, and in 

no case did autonomy correlate significantly negatively with SWB. This pattern of findings 

provides reasonably good support for our hypotheses. 

Next, we conducted regression analyses to examine two further questions. First, does 

the effect of goal-autonomy upon SWB persist even after the effects of individualism, civil 

rights, and purchasing power have been partialed out? If so, this would indicate that the 

individual-level autonomy effects are not reducible to these social-structural variables. Second, 

does goal-autonomy interact with culture to predict SWB? To find no interactions would further 

support the hypothesis that autonomy is a fundamental human need. To simplify the 

presentation we analyzed only the aggregate SWB variable. To further simplify we created a 

single indicator of "national individualism" by averaging the Triandis individualism rating, the 

purchasing power score, and the civil rights score, because these three quantities were highly 

correlated in our data (coefficient alpha for the aggregate = .98). 

In the first analysis, the goal-autonomy to SWB effect was essentially unchanged when 

national individualism was entered into the equation (ß = .30, compared to a zero-order 

correlation of r = .33), even though the effect of national individualism was itself quite 

substantial (J3 = .34). This indicates that the effects of goal-autonomy are not reducible to these 

three social-structural variables. Furthermore, there was no interaction between national 
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individualism and goal-autonomy to predict SWB (J3 = .07, JD > .19), indicating that the effect of 

goal-autonomy does not depend upon the social-structural variables. 

In the second analysis we regressed SWB upon goal-autonomy and also upon a dummy 

variable representing whether the participant was from the U.S. (0) or from Asia (1). Both 

standardized coefficients were significant (for goal-autonomy, ß = .30, ß < .01, and for Asia, fi = 

- .39, p_ < .01). More importantly for our hypotheses, the interaction of goal-autonomy and 

culture was not significant (fi for the product term = - .05, p_ > .50). In other words, the 

association between goal-autonomy and SWB did not differ between the U.S. and the other 

four cultures taken together. 

Finally, we conducted a third analysis, this time employing four dummy variables, one 

for each of the four Asian cultures, with the U.S. again coded 0. Again, goal-autonomy had a 

significant main effect (|3 = .26, p_ < .01), as did the set of four dummy variables (Multiple R = 

- .48, p < .01). Next we entered four interaction product terms, one for each of the collectivist 

cultures. Although three of these terms were non-significant, the term representing Turkey was 

significant (fj = - .17, p_ < .05). In other words, the association between goal-autonomy and 

SWB was significantly weaker in Turkish participants than in the rest of the sample. We will 

discuss possible reasons for this, below. 

Brief Discussion 

Consistent with past cross-cultural findings, Asian participants evidenced lower self- 

reported SWB than U.S. participants (Diener et al., 1995). However Asians did not necessarily 

experience less autonomy in their personal goals, suggesting that those living in collectivist 

cultures can feel strong ownership of their goals. Supporting our supposition that autonomy is 

beneficial for people of all cultures, goal-autonomy was positively correlated with at least one 

measure of SWB in every culture, and there were no significant effects counter to predictions. 

Furthermore, the association of autonomy with SWB was un-moderated by social-structural 
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variables such as purchasing power or civil rights, and was also independent of the contrast 

between Asian and U.S. culture. These findings provide good support for our general study 

hypotheses. 

One less supportive finding concerned the Turkish sample, in which autonomy was not 

significantly correlated with aggregate SWB (r = .09). Why the anomaly? First, we would point 

out that goal-autonomy was significantly associated with one of the three SWB measures 

(negative affect), and thus, our hypotheses received at least some support even in Turkey. It is 

also worth pointing out that the Turkish sample had the highest mean levels of autonomy, 

perhaps imposing a ceiling effect upon possible co-variations. From a substantive perspective, 

it is possible that the Turkish participants over-reported their felt autonomy, perhaps due to their 

proximity to and identification with contemporary European culture. The fact that the 

questionnaire was administered in English might also play a role, given that English is not the 

primary language for most of the students (although it is the official language of instruction for 

Middle Eastern Technical University). Obviously, it will be important to try to replicate these 

results using other Turkish samples, who are administered the questionnaire in the Turkish 

language. 

General Discussion 

These two studies provide compelling evidence that autonomous goal-striving and 

collectivist values tend to be complementary, not conflicting. In keeping with SDT's organismic 

postulate that humans have innate tendencies to seek both social and personal integration 

(Deci & Ryan, 1985), and recent findings that autonomy and relatedness needs are often 

satisfied simultaneously (Hodgins et al., 1996; Sheldon & Bettencourt, in press), Study 1 found 

consistent positive associations between horizontal collectivist values and autonomous goal- 

striving. Furthermore, consistent negative associations were found between vertical 

individualist values and goal-autonomy, rather than the positive associations that some theorists 
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might expect. This suggests that it is important not to equate reflective autonomy or self- 

concordance with reactive autonomy or independence-seeking (Koestner & Losier, 1996; Ryan 

& Deci, 2000). Nor should one equate reflective autonomy with western individualism, nor view 

reflective autonomy as a quality opposed to collectivism. 

Study 1 also found positive associations between goal-autonomy and both horizontal 

individualism and independent self-construal, but found no association between goal-autonomy 

and either vertical collectivism or interdependent self-construal. Taken together, then, the 

associations between goal-autonomy and the cultural style variables suggest that autonomous 

goal-strivers pursue an egalitarian ideal, thinking of themselves as distinct selves within a 

network of equal selves, rather than as interchangeable members of a collective self. Again, it 

was apparent that autonomous strivers are not necessarily more competitive or insensitive, as 

is sometimes assumed, but instead tend to be more open and accommodating towards others. 

In addition, Study 1 replicated past findings of a positive association between goal- 

autonomy and SWB. Perhaps more importantly, Study 1 found that the positive association of 

goal-autonomy with SWB was not moderated by any of the four cultural value orientations 

identified by Triandis and Gelfand (1998), nor by independent or interdependent self-construals. 

In other words, people of every value orientation examined in this study benefited from goal- 

autonomy. 

Study 2 adopted a somewhat different approach, by comparing members of an 

individualist and several collectivist cultures. We wished to examine both cultural mean 

differences in major study variables and cultural differences in patterns of associations between 

variables (i.e. moderator effects). To confirm our major hypotheses in these several different 

cultures would provide an important new type of support for our theoretical assumptions. 

Analyses of mean differences revealed that Asian participants were much lower than 

U.S. participants in SWB, a finding that is consistent with earlier work (Diener et a!., 1995; 
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Diener & Suh, 1999). However, there was no clear pattern of differences between Asian and 

U.S. participants for the goal-autonomy variable. This suggests that people can feel more or 

less autonomous everywhere, depending on other variables besides simple cultural 

membership. 

More importantly, analyses of patterns of association revealed that goal-autonomy was 

predictive of at least one measure of SWB in every cultural sample. Also, in no case did goal- 

autonomy correlate negatively with SWB, as a strict cultural relativist perspective might predict 

based on the assumption that autonomous individuals do not "fit" within collectivist cultures. 

Thus, these findings are consistent with our hypothesis that reflective autonomy is 

important in all cultures, and SDT's more general proposal that autonomy is a fundamental 

human need, whose satisfaction will tend to promote SWB for all individuals (Deci & Ryan, 

2000). In other words, it appears that those who can attain a sense of self-initiation and self- 

ownership regarding their own personal initiatives benefit considerably. Indeed, this conclusion 

is consistent with humanistic, existential, organismic, cognitive-systemic, psychosocial, and 

psychodynamic perspectives upon optimal human functioning (Ryff & Singer, 1998; Sheldon et 

al., in press). This conclusion is also consistent with the standard evolutionary perspective, 

according to which the individual must be favored as the stronger source of his/her own 

behavior than the groups or cultures which contain the individual, for the simple reason that 

individuals are closer to their own genes (the unit of selection) than are groups and cultures 

(Dawkins, 1977; Sedikides, 2000). 

Limitations and Future Research 

Limitations of these studies include the fact that only college student samples were 

employed, and the fact that only self-report data were collected. Obviously, it will be important 

to replicate the findings using older adults, as college students may represent the most 

"westernized" segment of many traditional cultures. It will also be important to perhaps 
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eliminate method variance confounds by soliciting observer as well as self-reports regarding 

participants' apparent autonomy and/or SWB. 

Future cross-cultural research should also examine within-participant variations in goals 

and SWB, in addition to the between-participants or cross-sectional differences studied herein. 

Such longitudinal studies would enable comparisons of patterns of dynamic fluctuations 

between goals and SWB across cultures, while helping to control for non-relevant between- 

culture differences. Future research should also study goal-autonomy, values and SWB in 

other cultures besides the U.S. and Asian cultures, as there are many other different types and 

styles of collectivism and of individualism. Finally, future research should directly address the 

important distinction between reactive and reflective autonomy, and their manifestation within 

different types of cultures. Perhaps there are lower rates of reactive autonomy in collectivist 

compared to individualist cultures, which may be the basis for the common assumption that 

autonomy is less prevalent within collectivist cultures. 

In conclusion, the results of this study suggest a need for greater differentiation and 

phenomenological specificity in characterizations of autonomy, individualism and collectivism. 

It appears that being autonomous is not the same thing as being selfish, unduly self-enhancing, 

or hyper-competitive. In other words, there are positive forms of individualism, and we urge that 

cultural theorists not "throw out the baby with the bathwater" in a spate of revisionist zeal. In 

particular, our results support a view in which humans function more optimally and have more 

positive experiences when they are autonomously self-regulating, no matter what cultural 

values they might espouse. We hope that the current data have been at least somewhat 

persuasive regarding this proposition. 
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Table 1 

Study 1: Descriptive statistics 
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Variables 

Goal-Autonomy 

Horizontal Collectivism 

Vertical Individualism 

Sample 1 

Mean Standard Deviation 

3.66 2.23 

3.92 .54 

2.92 .81 

Sample 2 

Variables Mean Standard Deviation 

Goal-Autonomy 2.99 2.27 

Horizontal Collectivism 3.74 .51 

Vertical Individualism 2.96 .70 

Horizontal Individualism 3.84 .60 

Vertical Collectivism 3.62 .63 

Independent Self-Construal 3.49 .46 

Interdependent Self-Construal 3.37 .44 
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Table 2 

Study 1: Relations of goal-autonomy with culturally-relevant constructs and with well-being 

Goal-Autonomy 

Sample 1 

Horizontal 

Collectivism 

.13* 

Vertical 

Individualism 

-.14* 

Aggregate 

SWB 

.23** 

Sample 2 

Horizontal Vertical              Horizontal            Vertical 

Collectivism Individualism       Individualism        Collectivism 

Goal-Autonomy                 .35** -.17*                    .19*                    .11 

Independent Interdependent          Aggregate 

Self-Construal Self-Construal                SWB 

Goal-Autonomy                  .24** -.02                         .25** 

Note. ** p < .01  * p < .05 
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Table 3 

Study 2: Descriptive statistics for the five samples 

Variables 

Goal-Autonomy 

Aggregate SWB 

Positive Affect 

Negative Affect 

Life-Satisfaction 

U.S. 

3.57 

4.73 

3.49 

2.10 

3.34 

Sample 

S. Korea 

3.43 

3.16** 

2.99 ** 

2.56 ** 

2.73 ** 

Turkey Taiwan China 

4.25          2.39**       1.70** 

4.17**      2.78**      3.41** 

3.48           2.90 **      3.29 

2.40 **      2.56 **      2.64 ** 

3.09 *       2.44 **      2.77 ** 

Note. Significance tests compare each cultural mean to the mean for the U.S. sample. 

Note. * ß < .05, ** fi < .01 
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Table 4 

Study 2: Correlations of Goal-Autonomy and Nation-Level Variables with SWB Measures, for 

the Full Sample of 628 

SWB Measures 

Predictors 

Goal-Autonomy 

Positive Affect        Negative Affect    Life-Satisfaction    Aggregate SWB 

21 ** - .32 ** .20 ** .33 ** 

National Purchasing Power .23 

National Civil Rights .17 

Triandis Individualism Rating       .32 

-.27 

-.25 

-.29 

.27 

.24 

.35 

.34 

.29 

.43 

Note. * E < .05, ** E < .01 
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Table 5 

Study 2: Correlations of Goal-Autonomy with SWB Measures, Separately by Culture 

SWB Measures 

Culture Positive Affect Negative Affect Life-Satisfaction Aggregate SWB 

U.S. .26** - .42 ** .12 .33** 

South Korea .14* - .20 ** .22** .27** 

Turkey -.01 -.25* -.01 .09 

Taiwan .19* - .35 ** r\A    ** .40** 

China .24 -.30* .05 .33* 

Note. * ß < .05, ** ß < .01 
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Footnotes 

1 This was done in order to satisfy the requirements of a different study examining the 

relationship between "what" people strive for and "why" they strive for it (Carver & Baird, 1998; 

Ryan, Sheldon, Kasser, & Deci, 1996). Because these are all common categories in which 

people strive (Sheldon & Kasser, 1995), we do not believe that including this extra instruction 

appreciably affected the current results. 

2 Diener et al. (1995) did not present data for Taiwan. To estimate national individualism, 

purchasing power, and civil rights for Taiwan, we took the average of the values for South 

Korea and Mainland China, as suggested by Harry Triandis (personal communication, February 

19,2002). 

3 Data from the South Korean sample were used earlier to examine a different set of research 

questions (Sheldon et al., 2001). 

4 161 Chinese participants completed questionnaires. Unfortunately, we were able to match up 

SWB and goal-data for only 41 of these respondents, because of an error of questionnaire 

administration. Providing some assurance that this sub-sample was equivalent to the main 

sample, we found no differences between the 41 final participants and the 120 excluded 

participants on any of the four SWB measures (all p_s > .50). Thus we decided to include the 

Chinese data in this article. 

5 One way to test the significance of effects with this kind of data is to use the sample of 

cultures as the unit of analysis. However when the correlations are tested at the culture level 

none are significant, because of the extremely small n of five. Although multi-level modeling 

might be used to better estimate the significance of these effects, we have not done so herein 

because this issue is peripheral to our primary purposes. 
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Abstract 

It was hypothesized that adult attachment would influence emotional intelligence and 

cognitive organization through the quality of the self. Thus, the mediating effect of the true 

self in the relationship between attachment and both emotional and cognitive consequences 

was tested. The results showed that the secure attachment orientation was mediated by the 

true self to account positively for emotional intelligence and negatively for fragmented 

cognitive concepts, whereas the avoidant and anxious-ambivalent attachment orientations 

were mediated by lack of the true self to account negatively for emotional intelligence and 

positively for fragmented cognitive concepts. Discussion focuses on the role of the self in 

the consequences of attachment process. 



Emotional and Cognitive Consequences of Adult Attachment: The Mediating Effect of the 

Self 

Attachment theory (Bowlby, 1969/1982, 1973, 1980) posits that the quality of 

interactions between infants and caregivers results in a set of expectations or "internal 

working models" that reflect an individual's appraisals and expectations of the relative 

safety or danger of a situation and an attachment figure's availability and responsiveness. 

Through interactions with persons and objects, the child constructs increasingly complex 

internal working models of the self and significant others. These interactions are 

contended to result in unique attachment orientations: secure, avoidant, and anxious- 

ambivalent (e.g., Ainsworth, Blehar, Waters, & Wall, 1978; Hazan & Shaver, 1987), and 

unique patterns of emotions and cognitions. 

Research has supported the significant association between attachment and its 

emotional and cognitive consequences. However, few research has provided evidence on 

the relations between attachment and newly developed emotional and cognitive well-being 

indicators: emotional intelligence (Salovey & Mayer, 1990) and cognitive fragmentation 

(Donahue, Robins, Roberts, & John, 1993). In addition, few research has presented clear 

mechanisms of the quality of internal working model or the quality of the self in adulthood. 

Thus, the present study aimed (a) to examine the relations between adult attachment and 

emotional intelligence and cognitive fragmentation and (b) to clarify the role of the quality 

of the self and to examine the hypothesis that the true self mediates the links between adult 

attachment and emotional/cognitive consequences. 



Adult Attachment and Emotional Intelligence as Emotional Consequences 

Adult attachment orientations have been influential in affect regulation. For 

example, secure attachment orientation has been associated with trust as well as flexible 

and appropriate adjustment to emotional experiences by acknowledging distress and 

tolerating stressful events without being overwhelmed by negative emotions (Collins & 

Read, 1990; Cooper, Shaver, & Collins, 1998; Mikulincer, Florian, & Weller, 1993; 

Simpson, Rholes, &Nelligan, 1992). 

The avoidant orientation involves emotional distance from others (Hazan & Shaver, 

1987; Mikulincer & Nachshon, 1991; Simpson et al., 1992; Simpson, Rholes, & Phillips, 

1996) and distancing themselves from direct or symbolic confrontation with distress 

(Hazan & Shaver, 1987; Mikulincer, Florian, & Tolmatz, 1990; Mikulincer et al., 1993; 

Mikulincer, Orbach, & Iavnieli, 1998). The anxious-ambivalent orientation involves 

emotional volatility in social interaction (Simpson, 1990; Tidwell, Reis, & Shaver, 1996), 

high self-reported emotional expressiveness (Hazan & Shaver, 1990), hyper-vigilance 

regarding the distress source (Mikulincer & Florian, 1995; Mikulincer et al., 1998), 

rumination about negative experiences (Mikulincer & Orbach, 1995), and feeling of 

overwhelmed by negative emotions (Mikulincer et al., 1993). 

Salovey and Mayer (1990) proposed that individual differences in emotional 

intelligence reflect an individual's distinct pattern of emotional regulation. Individuals 

differ in the "ability to monitor one's own and others' emotions to discriminate among 

them, and to use the information to guide one's thinking and actions" (Salovey & Mayer, 

1990, p. 189). The scope of emotional intelligence includes multiple aspects of emotional 

regulation such as appraisal, expression, and utilization of emotion (Salovey, Hsee, & 



Mayer, 1993). Emotional intelligence may be a good indicator of the degree in which 

individuals filter and utilize emotional experiences. 

Salovey and colleagues (1995) found that individuals high in emotional intelligence 

reported lower level of depression and were able to repair their moods more quickly and 

effectively following failure and other disturbing experiences. Emotional intelligence has 

been associated with good psychological health (Mayer & Stevens, 1994), personality traits 

such as empathy, emotional control, low anxiety and neuroticism (Davies, Stankov, & 

Roberts, 1998; Kim, 1998), adequate emotional problem solving (Mayer & Geher, 1996), 

and negatively associated with difficulty in describing feelings (Davies et al., 1998). 

The relation between emotional intelligence and attachment has received little 

attention, even though both processes concern emotion regulation. Based on the findings 

reviewed earlier, I expected that secure attachment orientation would be positively 

associated with emotional intelligence. In contrast, both avoidant attachment's denial 

pattern of emotion regulation and anxious-ambivalent attachment's hypervigilent emotional 

regulation were expected to be associated with lack of emotional intelligence. 

Adult Attachment Cognitive Fragmentation as Cognitive Consequences 

Adult attachment orientations also guide cognitive representations of self and others 

and interpretation of relationship-relevant events (Baldwin, 1992). Attachment working 

models affect the encoding and organization of information, and the self (Collins & Read, 

1994; Mikulincer, 1995; Mikulincer & Orback 1995). For example, secure individuals 

interpreted events in ways that minimized their negative impact and limited their 

importance for broader issues of relationship stability (Collins, 1996) and were more likely 

to rely on new information in making social judgments, while insecure individuals 



preferred cognitive closure, relying on stable stereotypes to new information (Mikulincer, 

1997). 

Avoidant individuals were more likely to believe that their partners' negative 

behavior was caused by something the partner could have controlled (Collins, 1996), 

preferred information search to social interaction (Mikulincer, 1997), underestimated self- 

other similarity (Mikulincer et al., 1998), and projected their unwanted self-traits to others 

(Mikulincer & Horesh, 1999). Anxious-ambivalent individuals used the most negative 

explanations, viewing their partner as unresponsive and untrustworthy, and viewing their 

relationship as in conflict (Collins, 1996), overestimated self-other similarity (Mikulincer 

et al., 1998), and projected their actual self-traits to others (Mikulincer & Horesh, 1999). 

Researchers have argued that cognitive structures for the self and others should be 

differentiated into multiple aspects that reflect varied social roles through the individual's 

unique relationships and social interactions (Mikulincer, 1995; Roberts & Donahue, 1994). 

When the various aspects of an individual's self-concept lack integration or are rigid and 

inflexible, the individual's cognitive self-concepts are considered to be fragmented (e.g., 

Gergen, 1971), which has been associated with depression and emotional distress 

(Donahue et al., 1993; Roberts & Donahue, 1994; Sheldon, Ryan, Rawsthorne, & Ilardi, 

1997). Indeed, differences in attachment orientations have been uniquely associated with 

cognitive fragmentation. For example, individuals high in secure attachment orientation 

use various distinctive aspects to organize information about the self (i.e., differentiation) 

as well as have harmonious connections among differentiated self-aspects (i.e., integration) 

(Donahue et al., 1993; Linville, 1985; Mikulincer, 1995). In contrast, individuals high in 



avoidant attachment orientation have a differentiated but less integrated self-structure, and 

anxious-ambivalent people have a less differentiated self-structure (Mikulincer, 1995). 

This fragmented self concept has been applied to the romantic relationship domain, 

which is attachment-relevant, and was developed a measure to access the degree to which 

individuals cognitive concepts on their romantic relationships integrated or fragmented 

across roles in relationship (Kim, 2001). For an example of fragmented relationship- 

concepts, one woman might see her boyfriend as caring and honest as a friend, but as 

possessive and uncertain as a romantic partner. In contrast, another woman might see her 

boyfriend as caring and honest as both a friend and romantic partner. The former woman 

has a more differentiated relationship-concept, and if the concept lacks coherence among 

various relationship roles, it can be considered fragmented. 

Related to attachment orientation in the present study, I expected that secure 

attachment orientation would be inversely associated with fragmented self- and 

relationship-concepts, whereas insecure attachment orientations (viz., avoidant and 

anxious-ambivalent) would be positively associated with fragmented self- and relationship- 

concepts. 

In summary, it appears that the contention that insecure attachment is negatively 

associated with emotional and cognitive well-being receives robust empirical support. 

However, few study has examined the association with emotional intelligence and 

cognitive fragmentation. In addition, specific mechanisms through which the internal 

working models operate on cognitive and emotional well-being remain unclear 

(Mikulincer, 1995). The present study proposes a motivational structure of the self as the 



link between attachment orientation and both emotional intelligence and cognitive 

organization. 

Adult Attachment and the Self 

Attachment theory contends that internal working models serve to filter 

interpretation of relationship-relevant events and thereby shape an individual's view of his 

or her social world. This contention has been widely supported (for review, see Shaver, 

Collins, & Clark, 1996). For example, individuals with secure attachment orientation 

report self-confidence and positive self-concepts (Brennan & Morris, 1997; Cooper et al., 

1998) and being better-liked by others compared to avoidant and anxious-ambivalent 

people (Hazan & Shaver, 1987; Shaver & Hazan, 1993). Contrary, individuals with 

avoidant attachment orientation viewed themselves as less confident in social situations 

and as less interpersonally oriented than secure individuals (Bylsma, Cozzarelli, & Sumer, 

1997; Collins & Read, 1990) and were compulsively self-reliance and defensive 

(Mikulincer, 1998; Mikulincer et al., 1998). Anxious-ambivalent attachment orientation 

has been associated with the belief that others are complex and difficult to understand and 

that people have little control over the outcomes in their lives (Collins, 1996; Collins & 

Read, 1990; Hazan & Shaver, 1987) and with the hypervigilant attention to distress that 

inhibits the development of autonomy and self-confidence (Cooper et al., 1998). 

Recently, two dimensions of attachment have been conceptually suggested 

(Bartholomew & Shaver, 1998) and empirically validated (Brennan, Clark, & Shaver, 

1998). The secure-avoidant dimension shares a similarity of self-reliance, intimacy, and 

closeness, while these features are different in ways that it is a reflection of balanced and 

coherent self-structure for secure individuals (Mikulincer, 1995, 1998) and it is a mask to 



distance from the self and others for avoidant individuals (Kotler, Buzwell, Romeo, & 

Bowland, 1994; Mikulincer et al., 1993). The anxiety dimension is characterized as 

preoccupation with attachment, jealousy, and fear of rejection (Brennan et al., 1998), which 

is a reflection of pawn-like self in the relation to other. This dimensional approach also 

suggests a closer look at the different underlying quality of the self in adulthood. 

The self-determination theory (Deci & Ryan, 1985, 1991) appears to provide 

relevant theoretical framework for understanding the quality of the self. Deci and Ryan 

(1991) proposed that the self develops in the context of the fit between the individual's 

psychological needs and environmental supports. When the individual's psychological 

needs and environmental support are optimally matched, individuals are more likely to 

develop the true self, which refers to a set of motivational processes representing intrinsic 

growth tendencies toward integration of one's own experience and behavior with one's 

sense of relatedness to others, not simply reflecting social forces. The true self is 

hypothesized to be associated with the experience of choice in behaviors, lively energy in 

daily life, and sense of genuine self contact. In contrast, a developing sense of self that 

evolves in a non-supportive environment may lead to a non-true or "heteronomous" self, or 

one with a defensively avoidant or pawn-like stance (Bretherton, 1987; Deci & Ryan, 

1991; Feeney & Noller, 1990; Mikulincer, 1995; Ryan, 1995), which may result in lack of 

genuineness and satisfaction. The true self is conceptualized as organismically optimal 

form of working models of attachment, which is a close precursor of individuals' 

emotional and cognitive well-being. 

Specifically, self-determination theory posits that secure attachment may be related 

to a true self through optimal fit between innate organismic relatedness needs and 



important others availability (Deci & Ryan, 1991; Ryan & Lynch, 1989). Conversely, 

through adult interpersonal relationships that are inconsistent, contingent, or unavailable to 

meet organismic needs (Collins & Read, 1990; Deci & Ryan, 1991; Feeney & Noller, 

1990), the self of anxious attachment individuals maybe heteronomous, resulting in 

conditional self-worth. These qualitative differences are proposed to create different 

emotional and cognitive consequences. 

Recent studies have supported this compelling effect of the mediator, the self, in the 

link between adult attachment and depressive symptoms (Roberts, Gotlib, & Kassel, 1996) 

and problem solvings in interpersonal situations (Davila, Hammen, Bürge, & Daley, 1996), 

in ways that insecure attachment was associated with low self-esteem (Collins & Read, 

1990; Feeney & Noller, 1990; Roberts et al., 1996), which leads to increases in depression 

(Roberts et al., 1996) and poor interpersonal problem solving (Davila et al., 1996). The 

"if-then" self worth of insecure attachment (e.g., "I'm nothing if a person I care about 

doesn't love me": recited from Roberts et al., 1996) is, however, a heteronomous self rather 

than a genuine true self. Few studies has examined the role of the true self, compared to 

global self-esteem, in the link between attachment and emotional and cognitive 

consequences. The present study will thus attempt to answer this compelling question on 

the mediating role of the true self in those associations. 

Based on previous findings and theoretical grounds, compared to an insecure 

model's poor emotional regulation and cognitive fragmentation, a secure internal working 

model of the self and others is hypothesized to set the stage for healthy patterns of 

emotional regulation, attentiveness to feelings and clarity about them, a capacity to recover 

from negative emotions, and better integration of self- and relationship-concepts. In 



addition, a true self which is hypothesized to be formed via a secure internal working 

model may mediate the links between attachment and emotional and cognitive 

consequences (see Figure 1). More specifically, secure relative to avoidant attachment 

dimension, defined by comfort with closeness and interdependence, was predicted to be 

positively associated with the true self, in turn leading to higher levels of emotional 

intelligence and cognitive integration. Anxious attachment dimension, defined by 

hightened desire for intimacy along with insecurity about others' response, was predicted to 

be negatively associated with the true self, leading to lower emotional intelligence and to 

more cognitive fragmentation. 

Method 

Participants and Procedure 

One hundred eighteen college students (50 men, 68 women) participated in the 

study. They received partial course credit for their participation. They were asked to fill 

out questionnaires in small groups of up to 20. The questionnaire consisted of measures of 

attachment orientation, true self, emotional intelligence, and fragmented self- and romantic 

relationship-concepts, with instructions for self-administration. Participants were 

debriefed following participation. Among participants, 40 % were currently involved in a 

romantic relationship, 33 % were not, and 27% did not indicate. The mean relationship 

length was 21.46 months (SD = 55.73). 

Measures 

I used the following manifest variables to derive the latent variables depicted in 

Figure 1. 



Attachment Orientation Dimensions. Hazan and Shaver's (1987) prototypical 

descriptions of feelings and cognitions regarding three attachment orientations were 

captured by a 15-item scale including five statements that describe each three prototypic 

attachment pattern (e.g., Simpson, 1990). Participants were asked to rate the personal 

applicability of all fifteen statements on a 7-point Likert scale (1 = not at all like me, 7 = 

very much like me). Sample items tapping secure attachment includes "I am comfortable 

depending on others" (a = .55 in the current data set); for avoidant attachment, "I find it 

difficult to trust others completely" (a = .72); and for anxious-ambivalent attachment, "I 

often worry that my partner doesn't love me" (a = .75). Secure and avoidant attachments 

were indicators of secure-avoidance attachment dimension, while two parcels (two or three 

items per parcel) created with the five anxious-ambivalent attachment items were 

indicators of anxious attachment dimension in the present study. 

True Self. The Self-Determination Scale (Sheldon & Deci, 1996) and the Vitality 

(Ryan & Frederick, 1997) were utilized to assess the individual's true self. The Self- 

Determination Scale is a ten-item scale which assesses a general sense of both self-contact 

and choicefulness. Each item presents two statements labeled A and B. One represents 

self-determined and the other represents non-self-determined. Participants use a 9-point 

bipolar scale indicating how true each statement is for them (1 = only A feels true; 5 = both 

feel equally true; 9 = only B feels true). For example, "I feel that I am rarely free to be 

myself versus "I feel like I am always completely myself is a self-contact item, and 

"What I do is often not what I'd choose to do" versus "I am free to do whatever I decide to 

do" is a choicefulness item. Self-contact and choicefulness scores were calculated by 

relevant five item scores after reverse-coding as necessary so that a higher score indicated 



more self-contact (a = .79) and choicefulness (a = .51). Self-determination has been 

positively associated with generalized expectancies for negative mood regulation and life 

satisfaction, and negatively associated with depression and physical symptoms (Kim, 

1998). 

A seven-item Vitality Scale (Ryan & Frederick, 1997) assessed characteristics of 

experiencing aliveness and vigor (e.g., "I feel alive and vital"). Participants were asked to 

rate the applicability of all seven statements on a 7-point Likert scale (1 = not at all true, 7 

= very true). The seven items were averaged after reverse coding as necessary (a = .86). 

Vitality has been positively associated with self-actualization and personality integration 

(Ryan & Frederick, 1997). 

Global self-esteem was assessed in order to compare the role with that of true self 

in the proposed model in the study, by the widely used 10-item Rosenberg Self-Esteem 

Inventory (Rosenberg, 1965), which has been positively associated with authentic self 

(Sheldon et al., 1997). An example item is "On the whole, I am satisfied with myself." 

The ten items were averaged after reverse coding as necessary (a = .79). 

Emotional Intelligence. The Trait Meta-Mood Scale (Salovey et al., 1995) 

measures the extent to which individuals differ in the ability both to identify feelings and to 

regulate these feelings in order to motivate adaptive social behaviors. The short version of 

the TMMS consists of 24 items to measure individual differences in attention to mood 

(Attention: e.g., "I am often aware of my feelings on a matter"; (a = .85), clarity in 

discriminating among feelings (Clarity: e.g., "I am usually very clear about my feelings"; 

(a = .81), and beliefs about maintaining positive moods and repairing negative moods 

(Repair: e.g., "Although I am sometimes sad, I have a mostly optimistic outlook"; (a = .74) 



(Salovey et al, 1995). Participants responded to items along a 5-point Likert scale (1 = 

strongly disagree, 5 = strongly agree). Each item score is averaged within a relevant 

subscale after reverse coding as necessary; higher scores refer to more attention to and 

clarity about feelings, and repairing negative moods, respectively. 

Fragmented Cognitive Concepts. Fragmented Self-Concept (FSC): Participants 

rated themselves on 33 self traits (Linville, 1985) five times for each of five social roles: 

student, friend, romantic partner, son or daughter, and worker (Donahue et al., 1993), using 

an 8-point Likert scale (1 = "little like me", 8 = "extremely like me"). Each role was 

presented on a separate page, and participants were not permitted to refer back to prior 

ratings. The 33 attributes were presented in a different order for each role. To compute the 

FSC score, Donahue and colleagues proposed using factor analysis to assess the proportion 

of variance in the role-identity ratings not shared across roles, following procedures 

developed by Block (1961). For each participant, a factor analysis was conducted on the 5 

roles X 33 self-attributes, then the percentage of the common variance was subtracted from 

100. Higher percentages indicate more independence among self-attributes across roles 

and more fragmented self-concepts. Fragmented Relationship-Concept (FRC): The same 

procedure was followed to rate roles and attributes of romantic relationships, using four 

romantic partner roles and 32 attributes of romantic relationships (e.g., warm, jealous, 

attractive) (Kim, 2001). Participants were asked to think about their current or past 

romantic partner, or a hypothetical partner if they have not had such a person, when they 

rate the attributes of romantic relationships within each role as a romantic partner. For 

both FSC and FRC measures, participants were asked to imagine as if they were in a 

certain role if they have not been a certain role. FSC and FRC could range from 0% to 



100% and actual ranges were 42.7% to 74.4% (M = 60.78%, SD = 6.14) for FSC and 

41.7% to 71.2% for FRC (M = 57.16%, SD = 5.00). 

Results 

Correlations Among Variables 

As shown in Table 1, secure attachment was positively correlated with 

choicefulness, vitality, and emotional intelligence measures (viz., attention, clarity, and 

repair), but negatively correlated with avoidant attachment. Avoidant attachment was 

negatively correlated with self-contact and emotional intelligence measures. Anxious 

attachment parcels were positively correlated with fragmented self-concept and were 

negatively correlated with self-contact, clarity, and repair. Anxious attachment was not 

correlated with secure or avoidant attachment, which supports the dimensional view on 

attachment. Correlation coefficients between attachment dimension measures and 

emotional intelligence measures were significant except attention, but those between 

attachment and fragmented cognitive concept measures were relatively weak, possibly 

supporting the hypothesis regarding an indirect path between attachment and emotional and 

cognitive measures. 

The true self measures were positively correlated with each other and were 

positively correlated with clarity and repair but not significantly correlated with attention 

among emotional intelligence measures. In addition, the true self measures were in general 

negatively associated with fragmented cognitive concepts. The emotional intelligence 

subscales tended to be negatively correlated with fragmented cognitive concepts but only 

correlation between repair and fragmented self-concept was significant. Finally, 



fragmented self-concept (FSC) was positively correlated with fragmented relationship- 

concept (FRC). 

Structural Equation Model 

The zero-order correlations showed preliminary links among attachment 

dimensions, true self, emotional intelligence, and fragmented cognitive concepts. 

However, the validity of assessing latent variables by certain observed variables and the 

effect of predicted mediator in target links remained unexamined. In order to explore these 

two inquiries, a structural equation model was tested, using LISREL 8 (Jöreskog & 

Sörbom, 1996). 

Model Specification. First, the validity of assessing five latent variables in the 

present study utilizing sets of observed variables was examined. The model parameters 

were specified as follows: the observed variables for each relevant latent variable were 

specified not to have a zero loading on the relevant factor while the loadings on all other 

factors were constrained to equal zero. For example, choicemlness, self-contact, and 

vitality measures were specified not to have a zero loading on the true self latent factor 

while the loadings on all other latent factors (viz. attachment dimensions, emotional 

intelligence, and fragmented cognitive concepts) were constrained to equal zero. All off- 

diagonal elements in the measurement error matrices were fixed to zero, thus measurement 

error variances were not allowed to be correlated each other. 

Second, in order to test the predicted mediating effect of the true self between 

attachment dimensions and both emotional intelligence and fragmented cognitive concepts, 

the structural component of the model was specified as follows: paths from exogenous 

variable (viz., attachment dimensions) to endogenous variables (viz., true self, emotional 



intelligence, and fragmented cognitive concepts) were specified as free parameters to be 

estimated with current data. These paths will provide the information on direct impact 

from attachment to emotional intelligence and cognitive fragmentation. The paths from 

true self to emotional intelligence and from true self to fragmented cognitive concepts were 

also specified as free to be estimated. These paths will provide the information on 

mediating effect of true self in the links between attachment dimensions and emotional 

intelligence and cognitive fragmentation. All other paths were constrained to zero. All 

errors in equations for the endogenous variables were specified as free to be estimated. 

LISREL employs maximum likelihood (ML) methods to estimate free parameters 

(Jöreskog & Sörbom, 1996). 

Evaluating Model Fit to the Data. The present study used three model fit indices: 

the Goodness of Fit Index (GFI; Tanaka & Huba, 1989), the Comparative Fit Index (CFI; 

Bentler, 1990), and the Incremental Fit Index (IFI; Bollen, 1989). For all three indices, 

values of .90 or greater reflect an adequate fit of a specified model to the data. The fit of 

the specified model was satisfactory, x2(46, N = 118) = 70.46, GFI = .92, CFI = .90, and 

IFI = .91. All path coefficients reported in Figure 2 were completely standardized. 

First, the validity of assessing latent variables was examined. As depicted in Figure 

2, secure attachment loaded positively on the secure-avoidant attachment latent factor 

while avoidant attachment loaded negatively on the secure-avoidant attachment latent 

factor. Two parcels of anxious-ambivalent attachment orientations loaded positively on the 

anxiety attachment latent factor. Choicefulness, Self-contact, and Vitality loaded 

positively on the true self latent factor. Subscales of emotional intelligence and fragmented 

self- and relationship-concepts loaded positively on the emotional intelligence and 



fragmented cognitive concept latent factors, respectively. Thus, each latent variable was 

assessed with appropriate manifest indicators. 

The predicted mediating effect of the true self was examined next. Predicted paths 

from attachment dimensions to true self, from true self to emotional intelligence, and from 

true self to fragmented cognitive concepts were all significant, ts > 2.00, ps < .05 (see 

Figure 2). In contrast, direct paths from attachment dimensions to either emotional 

intelligence or fragmented cognitive concepts were not significant, 0 < ts < 1.82, ps > .05, 

indicating the impact of attachment on emotional and cognitive consequences is mediated 

by the true self. 

When the global self-esteem latent factor was included as another mediator in order 

to compare with the role of true self in the proposed model, the model fit was still 

satisfactory, x2(52, N =118)= 72.74, GFI = .92, CFI = .92, and EFI = .93. In this model, 

paths from secure-avoidant attachment dimension to both true self and global self-esteem 

(ß = .48, .32, ps < .01, .05, respectively), the path from anxious attachment dimension to 

true self (ß = -.27, p < .05), and the path from true self to emotional intelligence (ß = .56, p 

< .05), were significant. However, paths from anxious attachment dimension to global 

self-esteem and paths from global self-esteem to either emotional intelligence or cognitive 

fragmentation were not significant. Direct paths from attachment dimensions to emotional 

intelligence or cognitive fragmentation were also not significant. Thus, the true self, 

independent of global self-esteem, remained to mediate the relation between attachment 

dimensions to emotional intelligence. 

Supplementary Analyses. Because these results were based on correlational data 

from a cross-sectional assessment, other models might also fit the data reasonably well. To 



examine this possibility, a couple of alternative models were considered. For one, it might 

be argued that the true self is a cause, not a consequence of attachment. Thus, attachment 

might mediate in the link between the true self and both emotional intelligence and 

fragmented cognitive concepts. Goodness-of-fit indices suggested that the fit of this 

alternative model, X
2(46, N = 118) = 70.25, GFI = .92, CFI = .90, and M = .91, was 

comparable to the true self-mediation model. Paths from true self to secure-avoidant 

attachment dimension (ß = .40, p < .05), to anxiety attachment dimension (ß = -.27, p < 

.10), to emotional intelligence (ß = .69, p < .05), and to fragmented cognitive concepts (ß = 

-.44, p < .05) were all significant or marginally significant, whereas paths from secure- 

avoidant attachment dimension to emotional intelligence (ß = .37, p < .10) and fragmented 

cognitive concepts (ß = -.01, p > .10); from anxiety attachment dimension to emotional 

intelligence (ß = -.01, p > .10) and to fragmented cognitive concept (ß = .21, p > .10), was 

marginally significant or were not significant. Although this alternative model turned out 

as a good fit model, the direct paths from the true self to emotional and cognitive 

consequences were stronger than indirect paths through attachment. In other words, 

attachment did not mediate the link between the true self and both emotional intelligence 

and fragmented cognitive concepts. 

It also might be argued that both the self and attachment are equally influential on 

emotional and cognitive well-being. Thus, a model with both self and attachment as 

exogenous variables and both emotional intelligence and fragmented cognitive concept as 

endogenous variables was examined. This parallel model fit was less satisfactory, % (48, N 

= 118) = 81.97, GFI = .90, CFI = .86, BFI = .87. Only significant were the paths from 

secure-avoidant attachment dimension to emotional intelligence (ß = .46, p < .05), from 



true self to emotional intelligence (ß = .77, p < .05), and from true self to fragmented 

cognitive concept (ß = -.57, p < .05). Thus, the more critical predictor of emotional and 

cognitive consequences seems to be the true self in the attachment internal working model, 

rather than attachment per se. 

Discussion 

The main purposes of the present study were to examine the role of adult 

attachment dimensions in emotional intelligence and cognitive fragmentation and to 

investigate the hypothesis of true self mediating in these relations. The present study deals 

with conceptually important questions on the role of the self and emotional regulation in 

adult attachment, and examined the mechanisms that underlie internal working models of 

attachment. The findings were consistent with the view that the true self might mediate 

between attachment and both emotional intelligence and integrated cognitive concepts. 

These results are consistent with the contention of attachment theory that internal working 

models of the self influence emotional and cognitive outcomes (e.g., Collins & Read, 1994; 

Shaver et al., 1996). 

Adult attachment dimensions were associated with the quality of self, emotional 

intelligence, and cognitive fragmentation. Individuals, who reported believing that others 

were available when needed, feeling comfortable becoming close to others, and less 

worrying about abandonment and not being loved, tended to have true self, to be able to 

clearly attend to emotions and recover negative mood, and to have lower level of cognitive 

fragmentation. The present study was the first of which I am aware that systematically 

examines the relation between attachment and either emotional intelligence or fragmented 

cognitive concepts. 



In previous studies, emotional intelligence and fragmented cognitive concepts have 

been demonstrated their association with psychological/physical well-being indicators. For 

example, as apart of social intelligence (Gardner, 1993) or practical intelligence 

(Steinberg, Wagner, Williams, & Horvath, 1995), abilities to evaluate and regulate 

emotions as well as to understand the feelings of others have demonstrated impact on 

personal well-being (Salovey et al., 1995) and social functioning (Mayer & Geher, 1996). 

Fragmented cognitive concepts also have been linked to dissatisfaction with marriage and 

work (Roberts & Donahue, 1994), depression, perceived stress, and physical symptoms 

(Sheldon et al., 1997). In the present study, secure-avoidant attachment dimension was 

related more strongly to emotional intelligence, while anxious attachment dimension was 

related more strongly to fragmented cognitive concepts. It suggests that the two 

dimensions of working models of attachment may have unique contributions to emotion 

regulation and cognitive structures. Thus, different dimensions of attachment maybe 

associated with psychological disorder or physical illnesses in different degrees. 

Most importantly, the findings in the present study indicate that the relations 

between adult attachment and emotional intelligence and fragmented cognitive concepts 

were mediated by authentic self-worth. Compared with the nonsignificant role of global 

self-esteem in the links between attachment dimensions and both emotional intelligence 

and fragmented cognitive concepts, the true self significantly mediated the link between 

secure-avoidant attachment dimension and emotional intelligence. These findings indicate 

that both avoidant and anxious-ambivalent attachment orientations are associated with the 

heteronomous self model, whereas secure attachment orientation was associated with the 

true self model. This distinct quality of the self model may provide the underlying 



mechanism of insecure individuals' inadequacy in social situations (Collins & Read, 1990; 

Davila et al., 1996; Roberts et al., 1996). That is, insecure people's heteronomous self, 

developed through unmet relatedness needs in controlled social contexts, may result in 

inadequate emotional regulation and cognitive organization, which would appear in certain 

social situations. 

The present study suggests that the root of both emotional intelligence and 

cognitive organization may lie in interpersonal relationship experiences and the manner in 

which the development of the self is supported in social contexts. In other words, the 

finding suggests that the nature of true self may lie in the degree in which individuals 

develop genuine self-worth grounded on vigor and choiceful self-contact, clarifying the 

characteristic of internal working model. This quality of self, rather than apparent global 

self-esteem, may be a precise mechanism of attachment working models in emotional 

regulation and cognitive structure. The role of the true self in working models of 

attachment needs to be further examined with other well-being indicators. For example, 

autonomous reasons of withholding expression of negative affect buffered the stress effect 

on physical symptom reports (Kim & Deci, 2001). Chronic experiences of distress and 

anxiety in interpersonal relationships may lead physical illnesses through a dysfunctional 

heteronomous self. In addition, individuals who feel insecurely attached but maintain a 

healthy sense of self-worth may regulate emotions and integrate cognitions well, regardless 

of their attachment security. 

Model fit statistics for both self mediation model and attachment mediation model 

were equally good. However, the attachment mediation model showed weak connections 

from attachment to both emotional intelligence and fragmented cognitive concepts, 



whereas the self mediation model showed significant connections from the self to both 

outcome variables. The self mediation model is theoretically more compelling than the 

attachment mediation model because of its proposed developmental sequence: that the 

internal working model of the self develops from interactions with attachment figures. It 

was also a better empirical fit in the present data. Early childhood attachment experiences 

have been assumed to impact attachment, self-esteem, and general adjustment in adulthood 

(Bowlby, 1988; Bremerton, 1987; Main, Kaplan, & Cassidy, 1985; Rothbard & Shaver, 

1994). However, continuity of attachment (in)security across the life span should be 

conceptualized as a combination of the internalization of early relationship experiences and 

confirmation of the internalized working models in current relationships (Roberts et al., 

1996). Thus, the developmental speculation on the relation among attachment dimensions, 

the true self, and emotional, cognitive consequences should have special caveat with 

current cross-sectional data. Longitudinal studies are needed to verify the causal links 

suggested by this study. 

In addition, emotional intelligence measures were highly correlated with true self 

measures in the present study, thus it could be hard to justify the path from the true self to 

emotional intelligence. Conceptually, the true self in the present study involves a feeling of 

choicefulness and self-contact in behaviors, emotions, and cognitions and a feeling of 

aliveness and vigor, thus implies an intelligent form of general self-regulation including 

emotional intelligence, whereas emotional intelligence involves clear awareness of and 

ability to regulate emotion, more specifically. Thus, in the present study model, I 

hypothesized the global sense of self-regulation measured by the true self components 

would impact on specific emotional regulation. However, I acknowledge that it could go 



the other way. Again, a longitudinal design is necessary to validate the conceptual causal 

link in future studies. 

It will be also important for future research to include the four-category attachment 

orientation measure developed by Bartholomew and Horowitz (1991), which distinguishes 

fearful and dismissing avoidant orientations. Indeed, fearful avoidant attachment 

orientation is characterized by low feelings of self-worth and negative expectations about 

the availability and responsiveness of significant others, while dismissing avoidant 

attachment orientation is characterized by strong emphasis on self-reliance and negative 

concept on others (Fraley & Shaver, 1997). Although both forms of avoidant attachment 

involve the conscious desire to avoid intimate interpersonal relationships, fearful 

attachment involves a fear of the possible consequences of being close to others and 

dismissing attachment involves a disregard for interpersonal closeness (Bartholomew & 

Horowitz, 1991; Fraley & Shaver, 1997). Dismissing adults have reported higher levels of 

global self-esteem and competence than fearful adults (Blysma et al., 1997; Brennan & 

Morris, 1997), and fearful attachment has been associated with nonclinical depression 

(Carnelly, Pietromonaco, & Jaffe, 1994). 

As the present mediational model was tested with a college sample, it is an open 

question whether such findings generalize to other samples. Limitations not withstanding, 

the present study demonstrates the importance of internal working models to understanding 

people's emotional functioning and cognitive organization. The present work provides 

insight into the mechanisms that may underlie attachment style differences in emotional 

intelligence and fragmented cognitions. The present model is useful for clarifying 



processes and for developing a theoretical mediational model through which internal 

working models of attachment relate to emotional and cognitive well-being. 
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Figure Labels 

Figure 1. The conceptual model: The mediating effect of the self in the relation between 
attachment and emotional/cognitive consequences 

Figure 2. The statistical model: The mediating effect of the true self in the relation 
between attachment and emotional intelligence and fragmented cognitive concepts 
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