
AD 

GRANT NUMBER DAMD17-96-1-6011 

TITLE:  Prior Mammography Utilization: Does it Explain Black- 
White Differences in Breast Cancer Outcomes? 

PRINCIPAL INVESTIGATOR:  Ellen P. McCarthy 
Mark Moskowitz, M.D. 

CONTRACTING  ORGANIZATION:        Boston University 
Boston, Massachusetts  02118 

REPORT DATE:  May 1997 

TYPE OF REPORT:  Annual 

PREPARED FOR:  Commander 
U.S. Army Medical Research and Materiel Command 
Fort Detrick, Frederick, Maryland 21702-5012 

DISTRIBUTION STATEMENT:  Approved for public release; 
distribution unlimited 

The views, opinions and/or findings contained in this report are 
those of the author(s) and should not be construed as an official 
Department of the Army position, policy or decision unless so 
designated by other documentation. 

19970711 086 



REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 

1.  AGENCY USE ONLY (Leave blank) 2.   REPORT DATE 
May  1997 

3.   REPORT TYPE AND DATES COVERED 
Annual   (15 Apr  96  -  14 Apr  97) 

4.  TITLE AND SUBTITLE 

Prior Mammography Utilization:  Does it Explain 
Black-White Differences in Breast Cancer Outcomes? 

6. AUTHOR(S) 

Ellen P. McCarthy 
Mark Moskowitz, M.D. 

5.   FUNDING NUMBERS 

DAMD17-96-1-6011 

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Boston University 
Boston, Massachusetts  02118 

8.   PERFORMING ORGANIZATION 
REPORT NUMBER 

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
Commander 
U.S. Army Medical Research and Materiel Command 
Fort Detrick, Frederick, Maryland  21702-5012 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 

12a.   DISTRIBUTION / AVAILABILITY STATEMENT 

Approved for public release; distribution unlimited 

12b.  DISTRIBUTION CODE 

13. AbsTfaAtf/Max/Wm Ida   —.        — 
Black women are diagnosed with advanced stage breast cancer more frequently than whites possible because 

blacks receive fewer mammograms. We examined whether regular mammography use can explain black-white 
differences in stage at diagnosis. 

We studied black and white women, aged 67 and older, diagnosed with breast cancer from 1987 to 1989, 
who resided in three SEER Program areas. Women were classified based on their mammography use during 
the two years before diagnosis: nonusers (no prior mammograms), regular users (at least 2 mammograms at 
least 10 months apart), or peri-diagnosis users (only mammogram(s) within 3 months before diagnosis). Stage 
was classified as early (in situ/local) or late (regional/distant). 

Blacks were more likely to be nonusers of mammography (OR=3.00, 95% CI, 2.41-3.75) and to be 
diagnosed with late-stage disease (OR=2.49, 95% CI, 1.59-3.92) than whites. The black-white difference in 
stage was present only among nonusers (adjusted OR=2.54, 95% CI, 1.37-4.71). Among regular users, 
blacks and whites were diagnosed at similar stages (adjusted OR= 1.34, 95% CI, 0.40-4.51). After adjusting ! 
for sociodemographic and comorbidity information, prior mammography use explained an additional 12% of 
the excess late-stage disease among blacks. 

These results suggest that regular mammography use helps explain black-white differences in stage.  
14.  SUBJECT TERMS 

Breast  Cancer,   Black-White Differences,  Mammography,   Stage  at 
Diagnosis,   Older Women 

15. NUMBER OF PAGES 

11 
16. PRICE CODE 

17.  SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 

18.  SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19.  SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

20. LIMITATION OF ABSTRACT 

Unlimited 
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 

Prescribed by ANSI Std. Z39-18 



FOREWORD 

Opinions, interpretations, conclusions and recommendations are 
those of the author and are not necessarily endorsed by the U.S. 
Army. 

MJC)  Where copyrighted material is quoted, permission has been 
obtained to use such material. 

)J/ft where material from documents designated for limited 
distribution is quoted, permission has been obtained to use the 
material. 

ftp  citations of commercial organizations and trade names in 
Ulis report do not constitute an official Department of Army 
endorsement or approval of the products or services of these 
organizations. 

fjjfi    in conducting research using animals, the investigator(s) 
ädHered to the "Guide for the Care and Use of Laboratory 
Animals," prepared by the Committee on Care and use of Laboratory 
Animals of the Institute of Laboratory Resources, national 
Research Council (NIH Publication No. 86-23, Revised 1985). 

^\    For the protection of human subjects, the investigator(s) 
adhered to policies of applicable Federal Law 45 CFR 46. 

A)A   In conducting research utilizing recombinant DNA technology, 
the"investigator(s) adhered to current guidelines promulgated by 
the National Institutes of Health. 

/J//V in the conduct of research utilizing recombinant DNA, the 
Investigator(s) adhered to the NIH Guidelines for Research 
Involving Recombinant DNA Molecules. 

r-A  In the conduct of research involving hazardous organisms, 
the investigator(s) adhered to the CDC-NIH Guide for Biosafety in 
Microbiological and Biomedical Laboratories. 

DUO QUAIOTIBSKSOHS» i 



TABLE OF CONTENTS 

5.0 INTRODUCTION 

5.1 Technical Objective 5 

5.2 Data Source 5 

5.3 Study Sample 6 

6.0     BODY 6 

6.1 Measures 6 

6.2 Statistical Analysis 7 

6.3 Result 8 

7.0     CONCLUSIONS 10 

8.0     REFERENCES 11 

DTIC QUMOT INSPECTED & 



ANNUAL REPORT FOR GRANT NUMBER DMAD17-96-1-6011 

5.0 INTRODUCTION 

Older black women are more likely to be diagnosed with advanced stage breast cancer 
as compared with older white women. Furthermore, black women are less likely to undergo 
mammography than white women. However, it is unknown whether differential use of 
mammography prior to breast cancer diagnosis accounts for black-white differences in stage at 
diagnosis. The purpose of this dissertation research is to determine the extent to which prior 
mammography use can explain differences in stage at diagnosis between older black and white 
women with breast cancer. 

5.1 Technical Objectives 

This study used the Linked Medicare-Tumor Registry Database1 created by the National 
Cancer Institute (NCI) and the Health Care Financing Administration (HCFA) to achieve the 
following technical objectives: 

1) Describe prior mammography utilization and factors associated with prior use 
among black and white women who are diagnosed with breast cancer at age 67 
or older. 

2) Describe the relationship between prior mammography utilization and stage at 
diagnosis for black and white women. 

3) Determine how much of the black-white difference in stage at diagnosis is 
explained by differences in prior mammography use. 

5.2 Data Source 

We are conducting a retrospective cohort study using the Linked Medicare-Tumor 
Registry Database.1 The linked database contains cancer information on patients 65 years of age 
and older from NCI's SEER Program linked with Medicare enrollment and utilization 
information from HCFA's Medicare Statistical System for the years 1985 to 1989. 

Two Medicare utilization files are available in the linked database. The Medical Provider 
Analysis and Review (MEDPAR) file is a 100 percent utilization file with one record for every 
inpatient hospitalization or skilled nursing facility stay covered under Medicare Part A. The 
Physicians' Claims file, developed by the Center for Health Economics Research under contract 
by HCFA, is a 100 percent utilization file with one record for every physician and outpatient 
claim covered under Medicare Part B. Prior to 1991, the Physicians' Claims file was only 
available for ten states. Data from the SEER and Medicare Programs overlap in three SEER 
Tumor Registries: Connecticut, metropolitan Atlanta, Georgia, and Seattle-Puget Sound, 
Washington. 



5.3 Study Sample 

Women were eligible for the study sample if they were diagnosed with a first primary 
breast cancer between January 1, 1987 and December 31, 1989, 67 years of age and older, of 
black or white race, and resided in one of the following SEER areas: Connecticut, Atlanta, and 
Seattle-Puget Sound. Although we selected these areas because physicians' claims were available 
for all cases, they represent a geographically diverse population of older women with breast 
cancer. We limited our final study sample to women 67 years of age and older to ensure that 
all women had a minimum of two years of Medicare utilization (claims) information prior to 
their breast cancer diagnosis. 

Women enrolled in an HMO and those with less than two full years of Medicare coverage 
were excluded from this study, since physician claims data, which are required for identifying 
mammography use prior to breast cancer diagnosis, are not available or incomplete. We also 
excluded women whose mammography use could not be categorized (n=292) or whose disease 
was unstaged (n=141). 

6.0 BODY 

6.1 Measures 

We created our explanatory and outcome variables. We ascertained the following 
sociodemographic variables from the SEER Public Use file: age at diagnosis, marital status at 
diagnosis, race, and SEER area. Age at diagnosis (range 67-100 years) was categorized as 67- 
74, 75-84, and 85 and older for descriptive purposes, but was modeled as a continuous variable. 
Marital status was defined as married or not at diagnosis. Race was classified as black or white. 
SEER area was classified according to the SEER Tumor Registry of diagnosis: Connecticut, 
Seattle, or Atlanta. We used data from the 1990 U.S. Census as an ecological measure of 
socioeconomic status (SES). Women were assigned to the median household income of their zip 
code of residence and grouped as < $15,000 or .> $15,000. 

We used Medicare Part A claims to compute a modified Charlson Comorbidity Index 
using Deyo's method2 of classifying ICD-9-CM diagnosis codes from inpatient hospitalizations. 
To construct this measure of comorbidity, we identified and used the ICD-9-CM codes from all 
inpatient hospitalizations for each woman beginning two years prior to diagnosis and ending one 
month after her diagnosis. A priori, we extended the period of observation to one month past 
diagnosis because we expected that most women would have had at least one hospitalization 
around their breast cancer diagnosis; this was likely to be true during the study period (1987 to 
1989) because most women had their initial cancer treatment as an inpatient. We classified 
women as: 1) non-hospitalized (i.e., comorbidity could not be assessed), 2) no comorbid 
conditions (i.e., a Charlson Index of 0), and 3) one or more comorbid conditions (a Charlson 
Index of 1 or greater). 



We measured mammography utilization using Medicare physicians' claims. We identified 
women who had one or more bilateral mammograms (CPT procedure code 76091) within two 
years prior to their breast cancer diagnosis. We classified women as: 1) nonusers if they did not 
have any mammograms during the entire two year period prior to their diagnosis, 2) regular 
users if they had at least two mammograms within the two years prior to their breast cancer 
diagnosis that were ten or more months apart, and 3) peri-diagnosis users if they had their only 
mammogram(s) within three months prior to their diagnosis. Women who did not fit into any 
category listed above were classified as Uncertain (n=292) and excluded from the analysis. 
"Peri-diagnosis users" were a heterogeneous group of women whose only mammography use was 
close to their date of diagnosis. This group includes women who had a screening mammogram 
and were diagnosed with breast cancer and those who had a diagnostic mammogram. Therefore, 
analyses relating prior mammography use to stage at diagnosis considered only nonusers and 
regular users as they are two distinct groups of women. 

Our primary outcome variable was stage at diagnosis. We measured stage using the 
SEER historical staging system (in situ, localized, regional, distant or unstaged) because it was 
available for all women. Stage of disease at diagnosis was dichotomized as early (in 
situ/localized) or late (regional/distant). 

6.2 Statistical Analysis 

All statistical analyses were performed using SAS statistical software version 6. II.3 We 
used descriptive statistics to characterize the study sample. Black and white women were 
compared with respect to sociodemographic factors, comorbidity, stage at diagnosis, and prior 
mammography use. Chi-square statistics and Students' t-tests were used to identify 
characteristics that differed significantly between black and white women. 

Multivariable logistic regression was used to estimate the adjusted odds of late-stage 
disease for black women as compared to white women.4 To investigate the extent to which prior 
mammography use explains the observed black-white difference in stage at diagnosis, we 
compared simple models to more complex ones and examined changes in the estimated odds ratio 
for the race-stage association.5 First, we compared a model that only included race to a model 
that included race and prior mammography use to determine how much of the excess late-stage 
disease among black women is explained by differences in prior mammography use. Next, we 
compared a model that included race, sociodemographic, and comorbidity information to a model 
that included these factors and prior mammography use to determine the additional amount of 
excess late-stage disease among black women that is explained by prior mammography use after 
sociodemographic and comorbidity information were taken into account. The odds ratio for race 
and the corresponding 95 percent confidence intervals (CI) were estimated from the beta 
coefficient and standard error from the logistic models.4 We used the following formula to 
compute the percent change in the estimated odds ratio.6 

% Chancre in OR  = malmo&raPhy       ^^without mammogxaphy        ,Q« 
OR — i   on        .x±uu 
^■^without mammography       i,uu 



6.3 Results 

6.31 Characteristics of the Study Sample 

Our study sample consisted of 4,005 women. Overall, 4% (n= 172) of the women were 
black. Forty-eight percent resided in Connecticut, 35% resided in Seattle, and 17% in Atlanta. 
Nearly half (49%) of the women were aged 67 to 74 years at the time of their breast cancer 
diagnosis, 41% were aged 75 to 84 years, and 10% were aged 85 years or older. Thirty-seven 
percent of the women were married, and 16% resided in a low income area (i.e., a zip code area 
with a median income of less than $15,000). Overall, 19% of the women were not hospitalized, 
59% of the women had no identified comorbidities, and 22% of the women had at least one 
comorbid condition. 

Twenty-two percent of the women had no mammograms within two years prior to their 
breast cancer diagnosis (nonusers), 19% of women had at least two mammograms within two 
years preceding diagnosis that were ten or more months apart (regular users), and 59% of the 
women had their only mammogram(s) within three months prior to their diagnosis (peri-diagnosis 
users). One-third (32%) of the women were diagnosed with late-stage disease. 

6.32 Characteristics of the Study Sample by Race 

Race was confounded with SEER area of residence. For example, although only 17% 
of women in our study resided in Atlanta, nearly two-thirds (66%) of the black women were 
from Atlanta. Black women were less likely to be married (18% versus 38%) and more likely 
to live in a low income area (75% versus 13%). Comorbidity also varied with race: black 
women were more likely to have no hospitalizations (27% versus 19%), but among those 
hospitalized, were more likely to have at least one comorbid condition (27% versus 21%) as 
compared with white women. There was no difference in age at diagnosis between black and 
white women. 

Black women were over-represented among nonusers of mammography (35 % versus 22 %) 
and under-represented among regular users of mammography (11% versus 19%) (Table 1). 
However, the percentages of black and white peri-diagnosis users of mammography were similar 
(56% versus 59%). Black women were more often diagnosed with late-stage disease as 
compared with white women (39% versus 32%). 

6.33 Bivariate Associations with Late-Stage Disease 

We examined bivariate associations with late-stage disease among nonusers and regular 
users of mammography (n= 1,646). For these analyses, we compared nonusers with regular 
users as they are two distinct groups of women. 

We found that black women were significantly more likely to be diagnosed with late-stage 
disease as compared with white women (OR=2.49, 95% CI 1.59-3.92). Women who resided 
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in Connecticut (OR=1.80, 95% CI 1.42-2.31) or Atlanta (OR=1.59, 95% CI 1.18-2.14) were 
more likely to be diagnosed with late-stage disease than those who resided in Seattle. Women 
who had no comorbidities (OR=1.53, 95% CI 1.15-2.03) and women who had at least one 
comorbidity (OR=2.19, 95% CI 1.58-3.04) were more likely to be diagnosed with late-stage 
disease when compared with women who were not hospitalized. A weak positive association 
with late-stage at diagnosis was observed among women who resided in a low income area 
(OR= 1.32, 95% CI 1.01-1.73). No significant differences were observed in stage at diagnosis 
by age at diagnosis or marital status. 

Lack of prior mammography use was strongly associated with late-stage disease at 
diagnosis. Nonusers of mammography were significantly more likely to be diagnosed with late- 
stage disease as compared with regular users (OR=3.00, 95% CI 2.41-3.75). 

6.34    Relationship between Prior Mammography Use and Late-Stage Disease for Black and 
White Women Separately 

We examined the unadjusted odds ratios for late-stage disease comparing nonusers with 
regular users of mammography for black and white women separately. These analyses were 
performed to determine whether the relation between prior mammography use and stage at 
diagnosis is significant in black women and in white women. Prior mammography use was 
strongly associated with stage at diagnosis for both black and white women. Among black 
women, the odds of being diagnosed with late-stage disease was 6.65 comparing nonusers to 
regular users (95% CI 1.96-22.53). Among white women, the odds of being diagnosed with 
late-stage disease was 2.83 comparing nonusers to regular users (95% CI 2.25-3.56). 

6-35    Relationship between Race and Late-Stage Disease for Nonusers and Regular Users 
Separately 

We examined the unadjusted and adjusted odds ratios for late-stage disease comparing 
black with white women for nonusers and regular users of mammography separately. These 
analyses were performed to determine whether race is related to late-stage disease after 
considering prior mammography use. Among nonusers, black women were significantly more 
likely to be diagnosed with late-stage disease as compared with white women (OR=2.46, 95% 
CI 1.43-4.22). After adjusting for SEER area, age, marital status, income, and comorbidity, 
the odds of late-stage disease remained greater for black women (adjusted OR=2.54, 95% CI 
1.37-4.71). However, among regular users of mammography, there was no important difference 
in stage at diagnosis between black and white women (adjusted OR=1.34, 95% CI 0.40-4.51). 

6.36 Results from Logistic Regression Analyses 

Results obtained from logistic regression modeling to adjust the race-stage association for 
important factors associated with late-stage disease are summarized in a table below. To 
determine the extent to which prior mammography use explains the black-white difference in 
stage at diagnosis, we compared the change in the estimated odds ratio from Models 1 and 2. 



Prior mammography use alone significantly reduced the estimated crude odds ratio for late-stage 
disease comparing black with white women from 2.49 (95% CI 1.59-3.92) to 2.05 (95% CI 
1.29-3.26) and explained nearly 30% of the excess late-stage breast cancer observed among black 
women. 

To determine the extent to which prior mammography use explains the black-white 
difference in stage at diagnosis after the other factors are taken into account, we compared the 
change in the estimated odds ratio from Models 3 and 4 (See Table) Model 3 presents the 
association between race and stage after adjusting for sociodemographic characteristics and 
comorbidity information. Further adjustment for prior mammography use (Model 4) reduced 
the odds ratio from 2.47 (95% CI 1.48-4.11) to 2.30 (95% CI 1.36-3.88). Prior mammography 
use explained an additional 12% of the excess late-stage breast cancer observed among black 
women once all of the other factors were taken into account. 

Odds of Late-Stage Disease among Blacks Compared to Whites from Logistic Regression 
Analysis (n= 1,646) 

Variables in Model Odds Ratio (95% CI) 

1. Black Race 2.49 (1.59-3.92) 

2. Black Race, Mammography Use 2.05 (1.29-3.26) 

3. Black Race, Sociodemographic*, Comorbidity 2.47 (1.48-4.11) 

4. Black Race, Sociodemographic*, Comorbidity, Mammography 2.30 (1.36-3.88) 
Use 

'Sociodemographic variables include SEER area, age, marital status, and income. 

7.0 CONCLUSIONS 

We have made substantial progress over the past year. We have identified the study sample, 
created the analytic file, developed our measure of prior mammography utilization, and generated our 
other explanatory and outcome variables. We have completed most of our primary analyses on breast 
cancer cases diagnosed from 1987 to 1989. We recently received the an updated version of the Linked 
Medicare-Tumor Registry Database containing breast cancer cases diagnosed from 1990 to 1993. We 
plan to recreate the analytic file to include the additional breast cancer cases that meet our study's 
inclusion criteria and to preform the same analyses on the larger study sample (cases 1987 to 1993). 

During the past year, we have done oral presentations of these results at the Society of General 
Internal Medicine and at the National Cancer Institute's annual meeting of SEER Principal 
Investigators. 
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