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ABSTRACT 

 

Title of Thesis: Positive and Negative Affect and the Mediating Effect of Perceived 

Stress on Health in Heart Failure Patients 

 

Julia A. Garza, Master of Science, 2017 

 

Thesis directed by: David S. Krantz, Ph.D., Professor and Research Advisor, Department 

of Medical and Clinical Psychology 

 

 Objective: Heart failure (HF) is a chronic and progressive disease with prevalence 

rates that continue to increase. Most research and treatment involving HF patients has 

focused on behavioral (e.g., smoking) and physiological risk factors (e.g., high blood 

pressure). Recently, the impact of various psychological factors such as anger, anxiety, 

depression, or perceived stress on HF patients have also been considered. In addition, 

positive and negative affect have been examined increasingly for potential influences on 

overall health. Both positive and negative affect can be viewed as either a state or trait. 

However, here has been little research examining the potential effects of affect on HF 

patients, and how perceived stress might impact this potential relationship. The aims of 

the present study are to: (1) evaluate if positive affect (PA) and negative affect (NA) are 

associated with psychological and physiological cardiovascular risk factors in HF 

patients; and (2) to examine the relationship between state and trait PA and NA on health 



 

 vii  

status of HF patients. (3) Finally, the present study will examine if perceived stress acts 

as a mediator upon the potential relationship between PA, NA, and health status in HF 

patients.  

 Method: HF patients (N = 147) were assessed for PA, NA, perceived stress, and 

health status in relation to their HF symptoms at their baseline assessment and three-

month follow-up assessment). The study sample was predominately African American 

(70.1%) and male (76.9%). Physiological variables (e.g., blood pressure, inflammatory 

markers) and other psychological variables (e.g., depression, anxiety, anger) were also 

measured during the baseline assessment period to assess for how affect was potentially 

correlated in HF patients.  

Results: Partial correlational analyses, controlling for demographic factors, 

indicated that PA had a strong positive correlation with optimism and interpersonal 

support. PA also had a negative correlation with depression, anger, perceived stress and 

NA. NA had a strong positive correlation with depression, anger, and perceived stress 

and a negative correlation with optimism and interpersonal support. Surprisingly, PA had 

a positive correlation with anxiety only after controlling for perceived stress. Both “state 

“and “trait “PA and NA were examined by a mixed model analysis to create an average 

(i.e., “trait”) and deviation (i.e., “state”) variable from the PA and NA data at both the 

baseline and three-month follow-up assessments.  

Mixed model analyses showed that both “state” and “trait” PA were predictive of 

better health as measured by the two different Kansas City Cardiomyopathy 

Questionnaire (KCCQ) scale scores. Both “state” and “trait “NA were predictive of 

worsening health as measured by KCCQ scores. Perceived Stress scores acted as a partial 
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mediator by weakening the relationship between NA, PA, and KCCQ scores. The impact 

of perceived stress on the relationship between NA, PA, and KCCQ scores was more 

significant for KCCQ Overall Summary scores. Additionally, when Perceived Stress 

Scale scores were controlled for then the relationship between “trait” PA, “trait” NA, and 

KCCQ scores were weakened and nonsignificant.  

Discussion: In summary, both PA and NA were related to changes in reported 

health as measured by KCCQ Overall and Clinical Summary scores. Perceived Stress 

scores only partially explained this relationship. This suggests other factors, such as 

methods of coping and interpersonal support, may also play a larger role in a HF patients’ 

reported health. Since self-efficacy is included in the Overall Summary score, self-

efficacy may also play a role in these relationships.  
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CHAPTER 1: Introduction to Heart Disease and Heart Failure 

Heart failure (HF), as defined by the American Heart Association (1), is a 

“chronic, progressive condition in which the heart muscle is unable to pump enough 

blood through to meet the body's needs for blood and oxygen.” This potentially 

debilitating condition is typically seen after the heart sustains damage from 

cardiovascular disease or coronary heart disease (1).  When considering HF, the impacts 

of both cardiovascular disease and coronary heart disease should also be considered. 

CVD has been gradually declining in the past several years, but still remains one of the 

most prevalent diseases and a leading cause of death in the United States (3; 4). In 2010, 

CVD was responsible for approximately one in three deaths and CHD accounted for one 

in six deaths in the United States (5).   

Mortality rates are not the only severe consequence associated with heart disease.  

Heart disease places a staggering economic burden on both an individual level and 

societal level, and this cost is only expected to triple in the next couple decades (6). One 

contributing cost to individuals with CVD is the large number of hospitalizations and 

rehospitalizations. Rehospitalization rates for HF patients are approximately between 15-

37% in the United States and are only expected to rise (7; 8). Although most 

hospitalizations of HF patients are CVD related, HF alone tends to be the leading cause 

for these hospitalizations (9).  

Additionally, a substantial amount of hospitalizations of HF patients are not 

cardiovascular related (9).  The amount of non-cardiovascular hospitalizations seen in HF 

patients shows that comorbid and co-existing conditions should also be considered when 
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treating these individuals. In addition to direct medical care costs (e.g., hospitalizations), 

indirect costs such as loss of productivity, loss of wages, and decreased home 

productivity are expected to increase by approximately 61% by 2030 (6). Indirect costs 

place a burden on both the patient and their caretakers. 

Both heart disease and heart failure are complex and many different factors are 

involved in the actual etiology. Most research conducted regarding CVD, CHD, and HF 

has been focused on behavioral risk factors (e.g., obesity, smoking, and stress) or 

physiological reactivity (e.g., heart rate and blood pressure; 10; 12). Potential 

psychosocial risk factors for the development of heart failure have also been examined, 

but have predominantly focused on identifying personality types and mental disorders 

that are correlated with increased risk (e.g., Type A personality, Major Depressive 

Disorder, anxiety, etc.; 13; 14).  

In order to better understand risk factors for the development of HF, risk factors 

for the more general categories of CVD and CHD will be reviewed first. These risk 

factors include traditional factors (e.g., smoking, elevated cholesterol, hypertension), as 

well as psychosocial risk factors such as anger, anxiety, and depression. Therefore, 

protective factors such as social support and optimism will also be reviewed for their 

potential implications for preventing negative consequences of heart disease and heart 

failure such as comorbid health problems, hospitalizations, and death. Finally specific 

emotional styles, such as affect, will also be reviewed for their potential relationship with 

cardiovascular outcomes, risk factors, and protective factors.  
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CARDIOVASCULAR DISEASE, CORONARY HEART DISEASE, AND HEART FAILURE 

CVD has been utilized as a broad category to describe the various forms of heart 

disease (e.g., chronic rheumatic heart diseases, hypertensive heart disease, ischemic heart 

disease, myocardial infarction [i.e., heart attack], heart failure, stroke, arrhythmia) and the 

structures related to the heart that are affected (e.g., arteries, vessels, blood clot; 1; 15). 

As mentioned previously, CVD rates have been decreasing in the past several years but 

CVD still remains one of the most prevalent diseases in the United States (3-4). Some of 

the forms of CVD in particular are considered more likely to be fatal or result in a poorer 

prognosis, based on their mortality and hospitalization rates (1).  

One particular form of CVD, coronary heart disease, involves the buildup of 

plaque in the heart’s arteries (1). Due to the resulting obstruction in the heart’s arteries, 

coronary heart disease (CHD) contributes to increased risk of adverse outcomes such as 

cardiac ischemia, heart attacks, and heart failure (1).  The plaque buildup in the arteries 

(i.e., atherosclerosis) then deprives the heart of oxygenated blood (i.e., ischemia), which 

may lead to a heart attack or death in an individual (1). In the past several years CHD 

prevalence rates, similar to the broader CVD rates, have been decreasing (16). However, 

CHD continues to remain the most prevalent of CVD related mortalities by accounting 

for 48% of deaths in the United States (12).  

The development of CHD can eventually lead to additional cardiovascular 

concerns, such as heart failure (1). During HF the heart's inability to pump enough 

oxygenated blood can cause the heart to compensate (e.g., enlarge, thicken the muscle 

walls, beat faster; 1). The heart’s attempt to compensate for the lack of sufficient 
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oxygenated blood contributes to making this condition fatal for individuals. Potentially 

debilitating conditions, such as HF, are typically seen after the heart sustains damage 

from CVD or CHD (1). One possible contributing factor to why heart failure rates have 

continued to rise is the overall increase in an aging population due to improvements in 

health care overtime (6; 17). 

HF and worsening progression overtime is generally monitored through several 

physiological measures.  Beta- Natriuretic Peptide (BNP) is widely recognized biological 

marker for both the presence and severity of heart failure. BNP is particularly useful on 

measuring HF severity in individuals with comorbid conditions (18).  Higher percentages 

of particular inflammation markers (e.g., Interleukin-1b, Tumor Necrosis Factor-α, 

Interleukin-6) in HF patients are associated with poorer prognosis and increased 

inflammation in HF patients (19; 20). A higher presence of Interleukin-10, however, is 

associated with a better prognosis in HF patients (20).  

Adverse Outcomes of Heart Disease and Heart Failure 

Currently, mortality rates for HF patients are still considered high and a 

significant amount of these deaths are non-cardiovascular related (e.g., pulmonary 

disease, cancer, central nervous system disease, etc.; 9; 21). Mortality rates are not the 

only severe consequence associated with HF. HF hospitalizations and the associated 

economic burden have also been increasing (17). Rehospitalization rates for HF patients 

are as high as 37% and are only expected to rise (7; 8).  Similar to deaths seen by HF 

patients, many of the hospitalizations experienced by HF patients are non-cardiac related 

(22). Hospitalization rates for non-cardiac conditions are hypothesized to also be high 
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because of the number of comorbid conditions associated with HF (e.g., diabetes, kidney 

disease infections, etc.; 22). Several risk factors have been identified to try to prevent 

mortality and rehospitalizations in HF patients, as well as to examine comorbid or 

coexisting conditions.  

POTENTIAL RISK FACTORS FOR HEART DISEASE 

Health Behavior and Physiological Risk Factors 

Smoking 

 Attempts to gain a better understanding of forms of CVD, particularly CHD, have 

resulted in a variety of theories and identification of risk factors. Smoking is both a 

standard and substantial risk factor due to the numerous effects it has on aspects of heart 

health (e.g., physiological changes, decreased ability to exercise, etc.; 1).  Efforts to 

decrease smoking in the past several years, through smoking cessation programs and the 

usage of e-cigarettes, are believed to have contributed to decreased overall CVD rates 

(12). Despite reasonably successful efforts to decrease cigarette smoking, an extensive 

review found there are still individuals who continue to smoke because they perceive it as 

a coping mechanism for stress and negative emotions (23).  

Although smoking tends to be perceived as a coping method to decrease stress, 

the chemicals in cigarettes have been shown to induce stress within the body on a 

physiological level (e.g., reduces lung capacity, builds plaque in arteries, increases risk of 

developing a blood clot, decreases HDL cholesterol, increases blood pressure, increases 

heart rate, narrows and thickens blood vessels, increases cortisol levels, damages the 

heart wall muscle; 2; 23). The physiological changes associated with smoking on the 

cardiovascular system are believed to then increase the individual’s risk of experiencing a 
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heart attack (i.e., myocardial infarction) or sudden cardiac death (24). Furthermore, 

smoking is associated with known psychological risk factors for CHD, such as anxiety 

and anger (23; 25).  

Low-density Lipoprotein (LDL) cholesterol 

LDL cholesterol is essential for carrying proteins in the body; however, a higher 

quantity also increases the risk of developing problems associated with cardiovascular 

risk (27). The significance of LDL cholesterol on the development of heart disease and 

the progression of the disease has been examined by either isolating the LDL cholesterol 

from the total cholesterol amount or by viewing LDL in relation to High-Density 

Lipoprotein (HDL) Cholesterol (29). One concern in particular, is LDL helps produce 

plaque in the arteries and over time leads to Atherosclerosis (27). As described 

previously, Atherosclerosis ultimately deprives the heart of obtaining oxygenated blood 

and leads to additional adverse outcomes (e.g., heart attack, death) (1).  

Hypertension 

Another particular health problem that has been identified as a standard risk factor 

for heart disease is hypertension. Hypertension (i.e., high blood pressure) is described as 

either: Systolic blood pressure (i.e., blood pressure in the arteries when the heart 

contracts) at 160 mm Hg or higher or Diastolic blood pressure (i.e., pressure in the 

arteries when the heart is refilling with blood between heartbeats) at 90 mm Hg or higher 

(28). Combined with other risk factors (e.g., smoking, cholesterol, diabetes, obesity, 

physical inactivity), hypertension increases the odds of an individual to either initially 

develop cardiovascular disease or have a poorer progression of heart disease (2).  
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Obesity 

Many of the health consequences associated with obesity are also present in CHD, 

which has made distinguishing health risk factors (e.g., decrease in HDL, hypertension, 

impaired glucose tolerance) between the two epidemics harder to isolate (10).  

Considering the rising numbers of adults within the United States meeting criteria for 

obesity, the potential for increased cardiovascular risk is an additional concern (30). 

68.8% of adult Americans were found to have either overweight or obese as recently as 

2012 (30). Obesity is correlated with other health conditions such as sleep apnea, which 

may contribute to the development of CVD or even HF (31).  

Lack of Physical Activity  

A lack of physical activity, or physical inactivity, is defined as “physical activity 

levels less than those required for optimal health and prevention of premature death” 

(32). Overall, lack of physical activity has often been associated with the development of 

chronic diseases and conditions (e.g., heart disease, obesity, heart failure, hypertension, 

depression, etc.; 32; 33). The presence of physical activity, particularly vigorous physical 

activity, is inversely related with CHD risk (34).  

Exercise has been widely known for not only helping potentially with weight loss 

but also for assisting in lowering resting blood pressure and heart rate. Higher levels of 

physical activity have also been associated with lower cardiovascular reactivity (e.g., 

heart rate) in response to stress (35). The presence of physical activity additionally is 

correlated with decreased anxiety and depression symptoms in individuals with a chronic 

condition such as dementia (36). Furthermore, physical activity is associated with 
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positive outcomes in cardiac rehabilitation settings by reducing both mortality and 

hospital admission rates (37).   

Psychological Risk Factors 

Most research conducted regarding CHD and HF has focused on health behaviors 

(e.g., obesity, smoking, lack of physical activity) and stress (10; 12). Potential 

psychological risk factors involved in CHD and the development of HF have also been 

examined, but have predominantly identified particular personality types such as the 

Type A personality and psychological disorders that are correlated with increased risk 

(13; 14).  However, there are several other psychological variables that have been 

correlated with CHD and HF.  

Stress 

There are several different approaches to the evaluation and description of stress. 

Different approaches emphasize various components of the stress process (e.g., 

physiological responses, the nature of the stressor stimulus, and cognitive appraisal of 

stressful events, an individual’s capability to cope with stressful events; 23; 38; 39). 

Stress is generally defined as either a situation such as divorce or death that is appraised 

to require a large cognitive and emotional demand or the individual’s evaluation of his or 

her own abilities to cope with particular demands (e.g., job loss, death, disease; 40). For 

the purpose of this review, stress will be defined as both a process that involves both the 

individual’s appraisal of environmental demands (i.e., how difficult a situation seems) 

and their perceived capabilities of handling demands (i.e., how capable they feel of 

overcoming a particular situation).  
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Stress can be either acute or chronic. Acute stress affects the sympathetic nervous 

system and lead to physiological changes such as increased heart rate, increased blood 

pressure, and etc. (41). The impact of stress on the development of disease, to include 

CHD, has been widely explored but the exact physiological mechanisms are still a subject 

of study. Particular types of stressors, such as occupational environments and demands, 

have been associated with both cardiac events and the development of CAD (41).  

Stress additionally increases both heart rate and blood pressure in individuals, 

which may contribute to increased mortality in HF patients (42). Both acute and chronic 

stress can lead to negative health behaviors such as smoking, poor diet, and lack of 

exercise (40; 23; 43). As described previously, the development and presence of negative 

health behaviors (e.g., smoking, poor diet, etc.) is related to adverse cardiovascular 

outcomes (e.g., hypertension, development of CVD, myocardial perfusion defects in 

CHD patients, and poorer prognosis in HF patients, etc.; 23; 31).  

Anger and Hostility  

Consistent with the definition described by Smith (as cited in 44), anger is “an 

unpleasant emotion ranging in intensity from irritation or annoyance to fury or rage.” 

Anger can then be further delineated into categories of state anger (i.e., temporary) and 

trait anger (i.e., chronic).  There has been extensive literature on the potential correlation 

between the presence of anger and CHD. However, some of the research reviewing the 

association between anger and CHD has focused more specifically on aspects of hostility 

and “Type A” personality behavior (i.e., competitive drive, impatience, and hostility; 45).   

A review by Chida and Steptoe (2009) described hostility as a trait that is 
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characterized by a cognitive or attitude aspect directed toward others. Hostility is then 

separate from anger because anger focuses instead on the actual variation in emotional 

states within a range (46). In a study of older adults with HF, approximately half of the 

individuals were found to have higher levels of hostility (47). Higher levels of hostility 

are correlated with higher blood pressure and heart rate during stressful events or tasks; 

this places individuals at risk for further cardiovascular consequences (48). Overall, 

higher levels of hostility in HF patients is associated with longer hospitalization duration 

(49). The presence of hostility, particularly when combined with feelings of cynicism, is 

associated with both the development of CHD and mortality from cardiac related events 

in HF patients (50; 51).  

Trait anger has also associated with both the development of CHD in healthy 

individuals and poorer prognosis for those already diagnosed with CHD (46). Trait anger 

(i.e., chronic) is correlated with higher incidences of CHD related events and the presence 

of HF (25; 52). In the evaluation of symptoms of CHD, anger has been correlated with 

the development of angina (i.e., chest pain) (53).  Trait anger is also correlated with 

higher incidences of other CHD risk factors (e.g., smoking, alcohol usage, higher Body 

Mass Index; 25). In addition to etiology and health behavior risks, the presence of anger 

is related to the type of hospitalizations individuals report. Keith (2016) found that in 

heart failure patients, both hostility and anger were associated with all cause 

hospitalizations, but not with cardiac hospitalizations specifically.   

HF patients experience acute anger, in addition to trait anger, more frequently 

than CHD patients due to the characteristics of the disease (i.e., living with a chronic 

illness that impacts multiple aspects of the individual’s life; 54). Extensive reviews have 
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concluded that patients often experienced acute (i.e., state) anger prior to a cardiac event 

occurring (e.g., myocardial infarction, acute coronary syndrome, arrhythmia, etc.; 51; 55; 

56). The duration of time that is considered the highest risk, for a cardiovascular event to 

occur, is within two hours after an acute anger event (i.e., anger outburst) occurs (55).  

Anxiety 

A review by Suls and Bunde (2005) noted that part of the difficulty in examining 

anxiety in cardiovascular disease populations is the lack of differentiation between state 

and trait anxiety in studies. Although feelings of anxiety can be described as being a 

temporary state, for the purposes of this review anxiety will be focused on as a trait (i.e., 

longer duration pattern). Similar to anger, higher levels of anxiety or worry have been 

associated with a variety of potential risk factors for CHD (e.g., smoking, higher alcohol 

usage, family history of CHD; 23; 57).  

In addition to being associated with other risk factors, higher chronic anxiety 

levels are correlated with an overall increased risk of developing CHD and mortality (57; 

58). When examining older HF patients (i.e., age sixty or older), higher levels of anxiety 

were reported in comparison to healthy older adults (47). Anxiety may also contribute to 

a poorer prognosis in HF patients because of its potential effects on cardiovascular 

pathophysiology (e.g., decreased heart rate variability, plaque rupture, increased blood 

pressure, etc.) and quality of life (47; 59).  

Depression 

The potential psychological, behavioral, and biological implications of depression 

have also been explored for individuals at risk of CHD. Depression has generally been 
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linked with inflammation processes (e.g., impaired coronary flow, automatic nervous 

system dysfunction), which increase the risk of developing CVD or CHD (60).  However, 

there have been some contradictory research claims that show depression is not 

associated with increased risk for inflammation in individuals with CHD (61).  

Various aspects of depression pertain to a variety of characterizing symptoms 

(e.g., fatigue, sleep problems, reduced physical activity, inflammation), which also 

overlap with symptoms of CHD or HF (62). Depression has additionally been associated 

with health risk behaviors (e.g., smoking, lack of physical activity, lack of medication 

compliance) that increase risk of developing CHD or result in a poorer prognosis in 

patients with heart disease (23; 60).  When examining acute depression (i.e., state 

depression), a review by Steptoe and Brydon (2009) concluded depression is correlated 

with both developing CHD and to a poorer prognosis following a cardiac event (e.g. 

myocardial infarction).  

In addition to depression being a factor associated with other risk factors 

contributing to the development of CHD and HF, depression is a prevalent coexisting 

disorder among HF patients (14). Both meeting criteria for major depressive disorder 

(MDD) and mild depression have been seen to be associated with increased mortality risk 

in HF patients (63). Higher rates of depression have also been associated with mortality 

and frequent rehospitalizations in HF patients (14; 49; 63).  

PROTECTIVE FACTORS 

To gain a more thorough understanding of epidemiology and potential prevention, 

protective factors should also be explored. One area of psychology that has made an 
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effort to focus more on the positive aspects of an individual instead of the negative 

pathological aspects (e.g., psychological disorders, disease, illness) is positive 

psychology. One component of positive psychology is the focus on positive emotions, 

such as happiness, that are also a component of positive affectivity (64).  Positive 

affectivity has been examined for its effects upon various health outcomes, to include 

heart disease (65; 66). In addition to protective emotional factors within positive 

psychology, social support is an important factor within the literature while examining 

disease processes (64; 67). Positive psychology, optimism, and social support will be 

reviewed further within the following sections.  

Social Support 

Social support has been proposed as a potential buffer to help protect individuals 

from negative outcomes by providing positive affect and stability (68).  Overall, 

perceived social support is associated with decreased cardiac risk (69). Uchino, 

Cacioppo, and Kiecolt-Glaser (1996) found in their review that the presence of social 

support was associated with lower blood pressure levels, lower hypertension rates, and 

higher rates of adherence to health management behaviors such as medication 

compliance, smoking cessation, and healthier eating. Similarly, higher levels of perceived 

social support are associated with lower mortality rates after myocardial infarctions and 

better prognosis in CHD patients (69; 70). 

Optimism and Positive Psychological Characteristics 

Particular areas within positive psychology that are related to health have been 

defined as coherence, optimism, benefit finding, and post-traumatic growth (71).  Other 

areas typically encompassed within positive psychology involve positive emotion, 
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engagement in life, and having a purpose in life (72). The benefits of focusing on positive 

psychology have begun being utilized in treatment for acute cardiovascular disease to 

help reduce negative symptoms and overall risk factors (e.g., depression symptoms, 

anxiety; 73).  

One area in particular that is vital within the health and positive psychology 

literature is the concept of optimism. Dispositional optimism is defined as a general trait 

that helps predict how an individual will cope with stress (71). Higher levels of optimism 

have also been correlated with a greater perception of social support, smaller increases in 

depression and stress, and utilization of coping strategies (74). Optimism is associated 

with an overall reduced risk of cardiovascular mortality, even when controlling for 

cardiovascular risk factors and depressive symptoms (75). Most recently, studies 

demonstrated that dispositional optimism is related to fewer incidents of HF and to fewer 

hospitalizations (76).  

POSITIVE AND NEGATIVE AFFECT 

In addition to the previously described risk factors and protective factors, affect 

has been explored more recently in relation to health and CHD. Consistent with the 

definition presented by Pressman and Cohen (2005), affect is defined as emotions and 

attitudes that are either positive or negative. Items that measure these attitudes include 

calm, depressed, cheerful, or nervous (65).  There has been mixed outcomes in the 

literature in terms of effects of either positive or negative affect, partially because the 

wide range of adjectives used to define affective states and the variety of measures used 

to identify it (66).   
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Although positive affect (PA) and negative affect (NA) have been seen to be 

independent factors, they are not considered to be entirely independent of each other (66). 

The delineation between NA and PA becomes more difficult due to NA being 

periodically identified by lower PA levels instead of as a standalone factor (77). A review 

by Jacnicki-Deverts et al. (2007) found that low PA, in addition to high NA, contributes 

to the presence of clinical depression in individuals with life-threatening and chronic 

illnesses.  

Additionally, Cohen et al. (2003) found that an increase in positive emotional 

styles (i.e., PA) is associated with decreased rates in illnesses such as the cold virus, but 

negative emotional style (i.e., NA) was not associated with clinical cold incidences. 

Negative emotional style was seen to be associated with increased somatic health 

complaints that were not indicative of actual disease. Although there are some aspects of 

affect that are similar to the previously mentioned psychological risk factors such as 

depression and anger, affect will be explored separately due to its overall focus on 

emotion and attitude states.  

Negative Affect 

Negative affect is the “general dimension of subjective distress” and is comprised 

of negative emotions or feelings (e.g., anger, contempt, disgust; 78). Some research has 

compressed negative psychological traits (e.g., NA, depression, anxiety, increased CHD 

risk) and instead categorized them underneath a singular larger category (79). For the 

purpose of this review, NA will be considered separately from potentially overlapping 

diagnoses and symptoms perceived stress, and anxiety.   
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The presence of negative affect has been proposed to have severe adverse 

outcomes in regards to overall health (e.g., mortality, increased risk of developing 

disease, greater somatic complaints; 66; 80). A large sample study conducted by Nabi et 

al. (2008), found that individuals with higher measured levels of NA had a slightly 

elevated risk of having a coronary heart disease incident.  The presence of NA, as an 

independent factor separate from PA, is also associated with CVD related hospitalizations 

and mortality (82).  

Health Behaviors and Physiological Risk Factors Associated with NA 

NA is also associated with risk-related health behaviors and physiological risk 

factors for CVD.  Smokers tend to report experiencing more NA than nonsmokers (23). 

Negative affect, typically associated with perceived stress, is also seen to be elevated 

prior to smoking relapse in individuals attempting smoking cessation (83). The 

mechanism that leads to higher NA is proposed to be from the anticipation of there being 

a period of abstinence from smoking; therefore, leading to higher levels of NA as part of 

withdrawal prior to a relapse (84).  Alcohol consumption is associated with NA and 

negative emotions, with alcohol consumption serving as a potential mechanism for 

coping with stress (85). Although alcohol consumption is not directly associated with the 

development of CVD or HF, if the consumption becomes chronic or in excess (i.e., binge 

drinking) then the risk for cardiovascular consequences is increased (86; Roerecke & 

Rehm, 2009).  

 High NA symptoms that are consistent with depression or anxiety are also 

associated with higher incidence rates of treated hypertension, especially in women (88; 
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89). NA is associated with changes in blood pressure over a prolonged amount of time of 

18 months (89). Surprisingly, there has been little to no evidence found associating NA 

with cholesterol levels (90).  In addition to standard risk factors for CHD, NA is also 

associated with lower immune functioning and greater susceptibility to viruses (65; 91).  

Psychological Risk Factors Associated with NA 

In addition to NA associations with physiological and health behavioral risk 

factors, by definition, negative affect is associated with several psychological risk factors 

(e.g., depression, anxiety, lower levels of optimism, pessimism, PTSD; 91-94). As 

described previously, a possible explanation for the correlation between NA and 

psychological risk factors is due to the overlapping adjectives and descriptors for 

emotions (e.g., sad, hostile, calm, etc.) and how often both are categorized together as 

one factor in various studies (66). The presence of NA is also associated with 

interpersonal risk factors for CHD such as low social support (93).   

Positive Affect 

Contrary to negative outcome effects seen by higher levels of negative affectivity, 

PA is related to predominately positive health outcomes.  Increased levels of PA, or 

positive emotional style (PES), have been associated with decreased rates of illness 

development and disease progression (65; 66). As mentioned previously, PA and NA are 

separate factors but they are not necessarily independent of each other. In female breast 

cancer survivors, higher rates of high-arousal positive affect (e.g., excited, active, alert) 

are associated with lower inflammatory markers at 6-12 month follow-ups following 

cancer treatment (95).    
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PA additionally has had mixed findings regarding its relationship with serious 

health outcomes, such as mortality. An extensive review by Pressman and Cohen (2005) 

found that PA was associated both with increased longevity of life and decreased 

longevity of life in a variety of different samples. The relationship between mortality and 

trait PA was only strengthened in individuals with diseases with a high mortality rate and 

poor short-term prognosis, such as cancer (66). Additionally, lower levels of PA in 

reaction to stressors are related to increased mortality risk (96). A possible explanation 

for conflicting findings within the literature is that PA is only beneficial in improving 

mortality rates in healthy older individuals (i.e., over 60 years of age; 66). Additionally, 

PA’s measurement through a variety of scales has made interpreting findings more 

difficult (66).  

Explanations for the possible relationship between PA, positive health outcomes, 

and a lower incidence of disease suggest that PA is associated with lower levels of stress 

and better adherence to better health practices (65).  Some research has contradicted this 

theory and found that PA did not prevent stress, but instead it was other factors (e.g., 

coping mechanisms, social support presence, optimism) that decreased the risk for 

adverse health consequences (93; 97).  

 

Health Behaviors and Physiological Risk Factors Associated with PA 

A higher presence of PA is associated with better health outcomes (e.g., improved 

immune functioning, lower stress hormones, decreased inflammation, better sleep, less 

comorbidity, medication adherence, increased physical activity; 65; 66; 97; 98). Research 
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indicates that PA at baseline is predictive of better health behaviors such as not smoking, 

improved sleep, and lower alcohol use among individuals with CHD (98). The 

association between PA and improved health behaviors was also seen in the individuals 

with CHD up to five years after their initial baseline assessment (98).   

Variability in PA has been generally examined for influences on physiological 

factors, including inflammation and heart rate variability. Lower PA, measured over a 

period of 6 days after individuals were exposed to a virus, is associated with increased 

inflammation as measured by the IL-6 biomarker (77). Higher PA is also associated with 

greater heart rate variability, which is a protective factor for individuals with suspected 

coronary heart disease (99). Higher PA, assessed by measuring positive behaviors such as 

smiling and positive verbal responses, is associated with decreased rates of incident CHD 

(i.e., heart failure) over a 10-year period (100). However, there have been limited studies 

overall that have examined associations between PA and cardiovascular risk factors in 

patients with heart failure.  

Psychological Risk Factors Associated with PA 

PA has been correlated with a higher reporting of positive psychological and 

interpersonal factors that may protect against disease development (e.g., higher levels of 

optimism, perceived social support, emotional support, healthier coping; 93; 101).  

Similarly, high levels of self-reported positive emotions (i.e., PA) have been seen in 

chronically ill patients with high levels of stress (102). Pressman & Cohen (2005) 

suggested in their review that PA acts as a buffer for individuals against stress. Lower PA 

is associated with symptoms of depression, especially when found in conjunction with 
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high NA (94).  However, there has been less evidence linking PA with reduced anxiety, 

as opposed to the amount of research that demonstrates a positive relationship between 

anxiety and the presence of NA (94).  

In summary, the literature suggests that both NA and PA are related to 

cardiovascular risk and protective factors as well as CVD outcomes. NA has 

predominately been associated with the presence of factors that increase CVD risk (e.g., 

anger, depression, anxiety, PTSD, smoking, alcohol consumption, lower immune 

functioning, etc.) (23; 65; 66; 85; 89). NA is associated with increased risk of incident 

coronary heart incident (e.g., heart attack), hospitalizations, and mortality (81; 82).  

PA inversely is related to better health behaviors (e.g., not smoking, better diet, 

etc.) and protective factors (e.g., social support, healthy coping, etc.; 65; 66; 97; 98; 101). 

Higher levels of PA have additionally been associated with improved chance of survival, 

decreased mortality, and better immune functioning (66; 95). However, research also 

indicates that PA and NA may interact in their relationship with psychological and 

disease risk factors. A review by Jacnicki-Deverts et al. (2007) found that low PA, in 

addition to high NA, contributes to clinical depression in individuals with life-threatening 

and chronic illnesses.  Low PA with higher NA is associated with poorer prognosis (e.g., 

hospitalizations and mortality) in CVD patients (82). 

CHAPTER 2: Summary and Rationale for the Proposed Study 
 

 

Overall, the development and progression of coronary heart disease, including 

heart failure have been prospectively associated with numerous behavioral, physiological, 
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and psychological risk factors (e.g., LDL cholesterol, smoking, obesity, stress, anxiety, 

depression, etc.). NA and other negative emotions such as depression and anxiety have 

been implicated as risk factors for cardiovascular disorders. While PA has been related to 

protective factors for CHD such as positive health behaviors, increased social support, 

and higher levels of optimism.    

However, the majority of research on NA and PA has been conducted in healthy 

individuals and relatively little is known about relationships between NA, PA, and health 

outcomes in patients with cardiac disorders such as HF. Existing research on negative and 

positive affect has focused on specific elements of NA such as depression, anxiety, and 

anger in relation to cardiovascular outcomes rather than on NA as a global construct. The 

possible protective effects of PA, in patients with heart failure need further investigation.  

Pressman and Cohen (2005) propose that PA acts as a buffer against the effects of 

stress on physiological responses and health behaviors. Stress is associated with affect 

reactivity, increased cardiovascular risk symptoms (e.g., increased heart rate, increased 

BP, etc.), and increased negative health behaviors that may serve as a form of coping 

(e.g., smoking, obesity, etc.; 23; 40; 103). 

However, multiple factors (e.g., genetics, healthy lifestyle behaviors, 

inflammatory differences, general psychosocial factors) have also been considered as 

potential mediators between positive affect and health (97).  Stress also needs to be 

further evaluated as a potential mediator on the relationships between NA, PA, and health 

outcomes, and buffering effects of PA in cardiac patients (40; 101).    
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Therefore, the present study will examine several issues related to associations 

between NA, PA, and health status in patients with heart failure. To better understand 

possible relationships between affect, risk factors, and outcomes in HF patients, we will 

first examine the relationship of positive and negative affect to traditional risk factors 

(e.g., smoking, lack of physical activity, etc.) and to related psychosocial HF risk factors 

(e.g., protective factors such as optimism and psychological risk factors such as stress). 

Following this, we will determine if NA and PA are prospectively related to health status 

changed in HF patients, and whether stress mediates these associations.   

Specific Aim 1 

To determine the relationship between negative and positive affect and 

psychosocial and behavioral variables  (e.g., anxiety, depression, anger, hostility, 

smoking, physically activity) in patients with HF, and whether these associations are 

independent of perceived stress.  

Hypothesis 1a 

NA will be positively correlated with perceived stress and other psychosocial risk 

factors (e.g., anxiety, depression, anger, hostility, history of smoking) and negatively 

correlated to protective factors such as social support, coping, physical activity, and 

optimism.  

 

Hypothesis 1b 
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PA will be positively correlated with protective factors such as social support, 

coping, physical activity, and optimism. PA will be negatively correlated with anxiety, 

depression, anger, hostility, history of smoking, and perceived stress.  

Hypothesis 1c 

Correlations between NA, PA, psychosocial and behavioral risk factors will be 

weakened after controlling for perceived stress. 

Specific Aim 2 

To determine the relationship between affect, blood pressure (BP), BNP, and 

immune variables (e.g., IL-1B, IL-6, IL10, TNF-alpha), and whether these associations 

are independent of perceived stress.  

Hypothesis 2a 

NA will be positively correlated to BP, BNP, and immune markers, and PA will 

be negatively correlated to BP, BNP, and immune markers.  

Hypothesis 2b 

Perceived stress will be positively correlated with blood pressure, BNP, and 

immune markers.  

Hypothesis 2c 

When perceived stress is controlled for, then the correlations seen between affect 

and physiological factors will be weakened.  

 

Specific Aim 3 
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To examine the relationships of “trait” negative and “trait” positive affect to 

symptoms and KCCQ self-reported health status scores over a 3-month follow-up period.  

Hypothesis 3a 

HF patients with a higher average level of NA will demonstrate more symptoms 

and poorer health status, as measured by the KCCQ, at a 3-month follow-up. 

Hypothesis 3b 

HF patients with a higher average level of PA will exhibit fewer symptoms and 

better self reported health status, as measured by the KCCQ, over a 3-month follow-up.  

Hypothesis 3c 

Perceived stress will be associated with HF symptoms and poorer health status in 

HF patients, as measured by the KCCQ. 

Hypothesis 3d 

Perceived stress will mediate the relationship between NA, PA, and self-reported 

health status in HF patients, such that the associations will be weakened.  

 
 
 
 
 

 
 

 

 
CHAPTER 3: Method 
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PARTICIPANTS AND RECRUITMENT 

This study will draw data from a larger study, Behavioral Triggers of Heart 

Failure (BETRHEART), which was conducted at the Heart Failure Clinic at the 

University of Maryland Hospital in Baltimore, Maryland. The proposed study is based on 

the archival data collected from the previous BETRHEART study.  

This study has received IRB approval through the Uniformed Services University 

of the Health Sciences (USUHS), the Baltimore Veterans Affairs (VA) Medical Center 

and the University of Maryland.  The sample for this study consists of 150 participants, 

who were patients at the Heart Failure clinic at the time of the BETRHEART study 

recruitment. To meet eligibility criteria for study inclusion, all participants met diagnostic 

criteria for HF (left ventricular ejection fraction of less than or equal to 40% and New 

York Heart Association HF class II-IV for at least three months).  A classification of II-

IV by the New York Heart Association (NYHA) indicates that an individual has mild to 

severe limitations on physical activity (26).   

All participants during recruitment were in stable condition, as determined by a 

board certified physician, and at least 21 years of age. Individuals were excluded from 

study participation if they had: (a) documented myocarditis for less than 6 months, (b) 

clinically significant mitral valve disease, (c) thyroid dysfunction, (d) current alcohol 

abuse or alcohol abuse within the past six months, (e) cognitive impairment that would 

interfere with consent and questionnaire completion, (f) implanted left ventricular assist 

device, (g) prior heart transplantation, (h) cancer treatment currently, (i) been living in a 

nursing home, or (j) currently pregnant.  

PROCEDURES 
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During a routine visit for heart failure, patients determined to be eligible by the 

inclusion criteria for the study were identified and informed consent was obtained. At the 

baseline assessment, participants completed various self-report measures to assess mood, 

depression symptoms, anger, anxiety, and perceived stress. Physiological measures, such 

as blood pressure, weight, and blood samples were also obtained at this time. After the 

conclusion of the baseline, patients were retested at a 3-month follow-up utilizing the 

same measures as the baseline assessment. A telephone interview was additionally 

conducted every two weeks, between the baseline and 3-month follow-up assessments. 

Additionally measures to evaluate self-efficacy, social support, and optimism were 

collected during these telephone interviews.  

MEASURES 

Psychosocial Variables 

Measurement of Negative Affect and Positive Affect 

Patients were given a questionnaire called the “Mood and Health Practices 

Questionnaire” (MHPQ) comprised of 23 self-report items that examine negative mood 

states, positive mood states, and health behaviors in the past 24 hours. The 18 items 

pertaining to positive or negative mood states consist of adjectives that have previously 

been used for measuring negative affect, or negative emotional style, and positive affect 

(i.e., positive emotional style; 65).  Patients completed the MHPQ at both the baseline 

and three-month follow-up assessments.  

These eighteen items were adapted from the widely utilized Positive and Negative 

Affect Schedule (PANAS) created by Watson, Clark, & Tellegen (1988), but were not 

utilized by Cohen et al. (2003) because the PANAS lacks specific adjectives for 
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measuring affect such as “calm” or “happy” (66). The PANAS has also been noted to 

consist of adjectives (e.g., strong) that are not considered to be consistent with measuring 

mood or emotional states (66). This questionnaire has been found to have both validity 

and reliability, with Cronbach's alpha from 0.89 to 0.93 for the PA scales and from 0.87 

to 0.92 for the NA scales (65).  

Perceived Stress Scale (PSS-10) 

The PSS is a measure of perceived psychological stress (104). The Perceived 

Stress Scale was originally a fourteen-item questionnaire but the current proposed study 

utilized the abbreviated ten-item questionnaire to reduce patient burden. The ten-item 

questionnaire consists of items concerning perception of stressful events, as evaluated in 

the past day. A five-point Likert scale is utilized with “0” indicating “never” and “4” 

indicating “very often.” The PSS-10 has good internal validity with a Cronbach’s alpha 

of .78 and .91 in two separate survey samples (105).  Patients completed the PSS-10 at 

both the baseline and three-month follow-up assessments.  

Beck Depression Inventory (BDI-II) 

The Beck Depression Inventory-II (106) contains 21 statements depicting 

symptoms of depression within the past two weeks. A higher score on the scale indicates 

increasing severity in depression symptoms  (106). Mild depression scores are within the 

14-19 range, moderate depression is within the 20-28 range, and severe depression 

symptoms are indicated by a score of 29 and above (106). The BDI-II has been found to 

be valid with have an alpha of .91 with a sample of 140 psychiatric outpatients (107). The 

BDI-II has not only been extensively validated, but it has been one of the most widely 

utilized measures to assess for both the presence and severity of depression (108). The 
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questionnaire was administered during baseline and each follow-up visit over the 36-

month follow-up period.  

State-Trait Anxiety Inventory (STAI) 

The STAI is a 40-item self-report instrument that utilizes items to evaluate an 

individual’s self-reported experiences with anxiety symptoms, with each item coded on a 

4-point Likert scale (109). The STAI has been found to be both valid and reliable with a 

Cronbach alpha of .86 when examining various populations (e.g., working adults, high 

school and college students, military recruits) (109; 110). The STAI contains two 

subscales to measure both state and trait anxiety, with higher scores correlated with 

higher symptomology of anxiety (109). The state-anxiety responses are coded as “not at 

all”, “somewhat”, “moderately so”, and “very much so.” The trait-anxiety responses are 

coded as “almost never”, “sometimes”, “often”, and “almost always.” Items assessing for 

the presence of state-anxiety include: “I am tense” and “I am worried.” Items assessing 

for the presence of trait-anxiety include: “I worry too much over something that really 

doesn’t matter.” The STAI was administered to patients at the initial baseline assessment.  

State-Trait Anger Expression Inventory (STAXI-II) 

The STAXI-2 is a 57 item instruments that measures expressions of anger with 

each item coded on a 4-point Likert scale, with higher scores on the STAXI-2 correlated 

with greater symptomology of anger (111; 112). The STAXI-2 has been found to be both 

reliable and valid with a variety of individuals (e.g., heterogeneous normal populations, 

college undergraduates, etc.; 112).  State-anger responses on the STAXI-2 are coded as 

“not at all”, “somewhat”, “moderately so” and “very much so.” Item statements that 

assess for state-anger include “I am furious” and “I feel irritated”. The trait-anger 
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responses are coded as “almost never”, “sometimes”, “often”, and “almost always.” 

Trait-anger is assessed per statements such as, “ I am a hotheaded person” and “I am 

quick tempered.” The STAXI was administered at the initial baseline assessment.  

Cook-Medley Hostility Scale  

The Cook-Medley Hostility Scale is a 50-item scale from the larger Minnesota 

Multiphasic Personality Inventory (MMPI) that utilizes true or false responses to 

statements to measure hostility (113). The scale has been studied with a variety of 

populations, including individuals with documented coronary artery disease (114). The 

scale has convergent and discriminant validity and reliability with individuals with 

coronary artery disease and heart disease (115).  

Life Orientation Test (LOT) 

The LOT is a 16-item measure used to evaluate an individual’s level of optimism 

and pessimism by coding items on a 5-point Likert scale (i.e., ranging from strongly 

disagree to strongly agree; 116). Items on the LOT include such statements as, “In certain 

times, I usually expect the best” (116). The LOT has been found to be reliable with a 

Cronbach alpha of .76 (116).  

Interpersonal Support Evaluation List (ISEL)  

The ISEL is an instrument used to evaluate an individual’s perceived access to 

social support resources through 48 statements coded on a 4-point Likert Scale (i.e., 

definitely false to definitely true; 117). The ISEL-12 was used in this study to help reduce 

participant burden. The ISEL-12 utilizes three subscales to determine perceived support 

through appraisal (e.g., “I feel that there is no one I can share my most private worries 
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and fear with”), belonging (e.g., “If I decide one afternoon that I would like to go to a 

movie that evening, I could easily find someone to go with me”), and tangible (e.g., “If I 

were sick, I could easily find someone to help me with my daily chores”; 118). The 

ISEL-12 has been found to be reliable with a Cronbach alpha of at least between .77 

(118) and it has been found to be a valid measure for a variety of racial and ethnic groups 

(119; 120).  

Physiological Variables 

Beta-Natriuretic Peptide (BNP)  

Blood samples for both BNP and immune and inflammatory markers were 

collected at both the initial baseline visit and three-month follow-up.  Blood samples 

were collected using vacuum-sealed tubes (Ethylenediaminetetraacetic acid [EDTA] 4.5 

mmol/l), then mixed gently for 30 seconds and then allowed to set at room temperature 

for 45 minutes. Blood samples were then placed in a port of the testing device to allow 

red blood cells to be separated from plasma through filtration. Plasma was then moved 

into a reaction chamber and allowed to incubate after forming a reaction mixture. The 

incubated reaction mixture is then analyzed through analyte and fluorescent antibody 

conjugates. All blood samples were stored at -80° C until the completion of the three-

month follow-up assessment.  

BNP samples were analyzed within one hour after collection utilizing the Triage 

® BNP assay by Biosite in San Diego, California. The Triage ® BNP assay is a 

fluorescence immunoassay that determines the quantity of BNP within either a whole 

blood or plasma sample that has utilized EDTA as an anticoagulant. In addition to the 

blood sample collection to analyze BNP, participants were asked to complete a BNP 
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assessment questionnaire to help ensure the sample was viable at the time of collection. 

The questionnaire asked the participant for information on their sleep recently, perceived 

capability of completing potentially exerting activities (e.g., walking, biking, running, 

sexual intercourse, etc.), symptoms of anger, medication, and substance usage.  

Immune and Inflammatory Markers.  

Collection of immune and inflammatory markers occurred during the same blood 

sample collection conducted for BNP at both the initial baseline visit and three-month 

follow-up assessment. As described previously, blood samples were collected using 

vacuum-sealed tubes (Ethylenediaminetetraacetic acid [EDTA] 4.5 mmol/l), then mixed 

gently for 30 seconds and set at room temperature for 45 minutes. Blood samples were 

then mixed in a temperature-controlled centrifuge at 3000 g for 15 minutes to allow for 

separation of the plasma.  Samples were again stored at -80° C until the completion of the 

three-month follow-up assessment. Tumor Necrotic Factor-alpha (TNF-α), Interleukin 6 

(IL-6), and Interleukin 10 (IL-10) levels within the blood samples were measured by 

Singulex through the utilization of their Erenna Immunoassay system. Singulex’s 

Erenna Immunoassay system and specific procedures on their various kits for 

measuring IL-6, IL-10, and TNF-α can be downloaded from their website.  

Outcome Variables 

Kansas City Cardiomyopathy Questionnaire (KCCQ) 

The KCCQ is a 23-item self-report measure that is utilized to evaluate the 

individual’s perceived heart failure severity and symptoms, and has been found to be 

predictive of future hospitalizations and death in HF patients (121). The KCCQ includes 
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statements such as “my symptoms of heart failure have become…” and “how much has 

your heart failure limited your enjoyment of life?” Subjects respond to each question on a 

5-point scale, with different responses ranging from “uncertainty” and “extreme 

limitation” to “certainty” and “feeling unlimited”. A score of 1 on a question includes 

such responses as the participant feeling “extremely limited” in the performance of 

specific activities, feeling their symptoms of HF have become “much worse” in the past 

two weeks, and feeling their symptoms are “extremely bothersome” or occurring “every 

night.” A score of five on a question includes such responses as feeling “not at all 

limited”, that in comparison with the past two weeks they are feeling “much better”, and 

that they feel “completely sure” they are capable of knowing who they would call or what 

to do if their HF symptoms are exacerbated. The KCCQ was collected at both the 

baseline and three-month follow-up assessments.  

The KCCQ includes eight different domain scales (i.e., Physical Limitation, 

Symptom Stability, Symptoms as measured by NYHA class, Self-Efficacy, Social 

Limitation, Quality of Life, KCCQ functional status, and KCCQ Clinical Summary), with 

the potential to also look at an Overall Summary score (i.e., total score). However, the 

present study only utilized two of the domain scales on the KCCQ that represented 

overall HF health status. The Overall Summary Score of the KCCQ quantifies several 

domains, including physical limitations, symptoms (i.e., frequency, severity and recent 

change over time), self-efficacy, social limitations, and quality of life.  The Clinical 

Summary Score includes the functional status score (i.e., physical limitations and 

symptoms), Quality of Life score, and the social limitation score, but does not include a 

measure of self-efficacy. This scale was utilized to avoid the possible confound of the 
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relationship of self-efficacy to PA and NA (see below).  KCCQ scores range from 0 to 

100, with fewer heart failure symptoms and better health status indicated by a higher 

score. The KCCQ has been found to be a reliable measure with a Cronbach’s alpha for 

the Clinical Summary Score of .95 (121). The Overall Summary Score has been found to 

be reliable and correlated with NYHA status, in both anemic HF patients and non-anemic 

HF patients, with a Cronbach’s alpha of .93 (122).  

DATA ANALYSES 

SPSS 24.0 was used for data analysis. To analyze the first two hypotheses, a 

partial correlation was conducted to determine if PA and NA are correlated with standard 

cardiovascular risk factors (e.g., BP, BNP, inflammation and immune factors, smoking, 

reported physical activity, socioeconomic status [SES],) and psychosocial risk factors 

(e.g., stress, anxiety, depression, social support, optimism, anger and hostility).  A partial 

correlation was conducted to control for the potential influence of standard 

cardiovascular factors (e.g., gender, race, SES (i.e., household income). Covariates were 

selected based on their impact historically within the larger cardiovascular literature. An 

additional partial correlation was conducted to determine if the relationship between 

affect is weakened after controlling for perceived stress. An additional partial correlation 

was conducted to determine if the relationship between affect is weakened after 

controlling for perceived stress.  

 To examine the third aim, a general linear mixed model (GLMM) was conducted 

to determine if affect (i.e., NA and PA) is predictive of scores on the KCCQ. The 

advantage of the GLMM is that it allows for mean (i.e., “trait-like”) and deviation (“state 

like”) effects to be examined as well. The mixed model utilized the mean and standard 
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deviations of the variables (i.e., affect and KCCQ) to calculate a cluster variable that 

utilizes scores from both the baseline assessment and the three-month follow-up 

assessment. The cluster variables for NA and PA were utilized in the linear mixed model 

to determine if there are within subject (i.e., deviation) or between subject (i.e., average) 

differences between the two groups across the two separate time points (i.e., baseline and 

the three month follow-up) on reported KCCQ scores.  

To examine health status of individuals with respect to various domains (i.e., 

symptoms, functional status, quality of life, self-efficacy, etc.), a linear mixed model was 

conducted as separate analyses to examine any differences seen between the KCCQ 

Overall Summary Score and the KCCQ Clinical Summary score. PSS scores was also 

calculated utilizing a cluster variable to similarly evaluate between and within subject 

effects of PSS-10 scores on KCCQ scores, and determine if perceived stress is a mediator 

for the relationship between affect (i.e., NA and PA) and KCCQ scores on the two 

separate scales. Potential mediation was determined using the approach described by 

Baron and Kenny( 1986).   

POWER 

 The initial validity study for the development of the KCCQ consisted of 129 

participants with congestive heart failure (121).  As previously stated, the current study is 

derived from the BETRHEART study, which was comprised of 150 participants.  Since 

the current study sample is larger than the one used to initially validate the KCCQ and if 

the independent variables for the current study are found to be significant, then the study 

can be assumed to have appropriate power.  
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Additionally, power was calculated using G*Power for a repeated measures 

ANOVA (124). Although a repeated measures ANOVA was not utilized in the current 

study, the power analysis is similar enough to be used to calculate an adequate sample 

size. G*Power for an ANOVA, repeated measures with a within factor, determined that a 

total sample of at least 29 participants was necessary to yield the desired calculated effect 

size of 0.71 while maintaining adequate power at 95%.  

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

CHAPTER 4: Results 
 

SAMPLE CHARACTERISTICS 

A sample of 150 participants was initially recruited at the University of Maryland 
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Medical Center and Baltimore VA heart failure clinic. Of the 150 recruited, only 147 

participants completed the baseline demographic information and were included in the 

demographic information. 70.1% of the participants identified as African American 

(n=103) and approximately 29.3% identified as White. The mean (SD) age of participants 

was 57.41 (11.46) years and ranged from 23-87 years. Demographic data for the sample 

are provided in Table 1. The sample was predominately within a lower socioeconomic 

status and received a household annual income below $15,000. The majority of 

participants (n=104) indicated that they had a history of smoking.  On average, 

participants spent approximately 9.97 months (3.47) within the study total. Data was only 

utilized up to the three-month follow-up period due to the hypotheses focusing on 

shorter-term outcomes for HF patients, and particular measures only being utilized within 

this follow-up time period for the larger BETRHEART study.  

Bivariate Demographic and Behavioral Risk Factor Correlations 

Baseline PA was only negatively correlated with NA [r (147)=-0.44, p≤. 001] and 

being physically active [r (147)= -0.24, p<. 01]. Baseline NA was not significantly 

correlated with any of the demographic variables. However; due to the current study’s 

proposed covariates (e.g., race, gender, SES (i.e. household income), age) being used 

consstently throughout the larger cardiovascular literature, the covariates were still 

included within data analyses. Demographic data and bivariate correlations of 

demographic variables are included in tables 1 and 2 below.  

CROSS-SECTIONAL ANALYSES 

Aim 1: Associations Between Psychological Risk Factors, PA, and NA 
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Baseline PA was found to have a strong positive correlation with several factors 

after controlling for demographic factors (e.g., gender, age, race, and SES as determined 

by income). Baseline PA was positively correlated with reported optimism [r (122)=.33, 

p≤. 001] and perceived interpersonal support [r (122)= .33, p≤. 001]. Baseline PA was 

also negatively correlated with baseline NA [r (122)=-.42, p≤. 001], baseline depression 

[r (122)=-.48, p≤. 001], baseline state anger [r (122)=-.26, p<. 01], and baseline perceived 

stress [r (122)= -.59, p≤. 001.  Baseline NA was found to have a strong positive 

correlation with baseline depression symptoms [r (122)=. 54, p≤. 001], baseline state 

anger [r (122)=. 40, p≤. 001], and baseline perceived stress [r (122)=. 70, p≤. 001]. 

Baseline NA also had a small to medium negative correlation with optimism [r (122)= - 

.31, p<. 01] and perceived interpersonal support [r (122)= -.22, p<. 05].  

When controlling for perceived stress, partial correlation analysis showed that the 

relationship between affect (e.g., NA and PA) and the previously tested psychosocial 

variables was significantly weakened. PA was now positively correlated with baseline 

state anxiety [r (122)=. 19, p<. 05].  No other significant correlations were seen between 

baseline PA and psychosocial variables. Baseline NA was still positively correlated with 

baseline depression symptoms [r (122)=. 20, p<. 05] and baseline state anger symptoms  

[r (122)=. 26, p<. 01], but the size of this correlation was weakened. Refer to table 3 for 

more details on the partial correlations between affect and the psychosocial variables.  

Aim 2: Associations Between PA, NA, and Physiological Variables 

The partial correlation analysis, while controlling for demographic variables such 

as gender, age, race and income, found that there were no significant correlations 
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between positive affect, negative affect, and physiological variables. All of the 

correlations within the analysis were small in magnitude and nonsignificant. The only 

other significant correlations seen were between inflammatory biomarkers, and between 

diastolic and systolic blood pressure. Refer to table 4 for more detailed information on 

the correlations between affect and physiological variables. When these analyses were 

conducted again controlling also for perceived stress, these results were relatively 

unchanged.  

LONGITUDINAL ANALYSES 

Aim 3a: Mixed Model Analyses of PA 

Cluster variables were utilized to examine potential within (i.e., deviation) PA and 

between (i.e., mean or “trait like”) differences in relation to effect on both KCCQ Overall 

Summary scores and KCCQ Clinical Summary scores.  Results of the linear mixed model 

analysis indicated that deviation PA (i.e., within-subject positive affect) was a significant 

predictor of increased KCCQ Overall Summary scores (i.e., better health status), b = 

0.57, t(122.97) = 3.02, p = .003, 95% CI [0.20, 0.94].  Mean (i.e., between-subject) PA 

did not significantly predict health status as measured by KCCQ Overall Summary 

scores, b = -0.11, t(142.88) = -0.12, p >.05, 95% CI [-2.08, 1.85].  After controlling for 

PSS, Mean PA was still not significantly predictive of health status as determined by the 

KCCQ Overall Summary Scores, b = -0.89, t(141.13) = -0.71, p >.05, 95% CI [-3.37, 

1.60]. 

Results of the linear mixed model analysis also indicated that deviation PA was a 

significant predictor of increased Clinical Summary KCCQ scores (i.e., indicated better 

health status), b = 0.68, t(122.98) = 0.68, p ≤.001, 95% CI [0.31, 1.1].  Mean PA (i.e., 
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between-subject or trait like affect) was also significantly predictive of increased Clinical 

Summary KCCQ scores, better health status, b = 0.90, t(138.72) = 0.68, p ≤.001, 95% CI 

[0.52, 1.3].  After controlling for Perceived Stress Scale scores, mean PA was no longer a 

significant predictor of Clinical Summary KCCQ scores, b = 0.20, t(138.04) = 0.89, p 

>.05, 95% CI [-0.24, 0.64].  Deviation PA was still a significant predictor of Clinical 

Summary KCCQ scores but the size of the effect was weakened, b = 0.47, t(121.80) = 

0.89, p ≤.05, 95% CI [0.08, 0.85]. 

The findings overall for Aim 3a show that the presence of self-efficacy within the 

KCCQ scale has an impact on the relationship seen between affect and health status in 

HF patients. When examining the Clinical Summary KCCQ scores, both increases in 

“state like” and “trait like” PA were associated with a better health status. Perceived 

Stress had a small impact on the relationship between affect and health status, when 

examining “state like”  (i.e., deviation) PA. When only utilizing KCCQ Overall Summary 

scores, only “state like” increases in PA were seen to be associated with increased 

reported health status in HF patients.  

Aim 3b: Mixed Model Analyses of NA 

Cluster variables were utilized again to examine within (i.e., deviation) NA and 

between (i.e., mean or “trait like”) differences in relation to effect on both KCCQ Overall 

Summary scores and KCCQ Clinical Summary scores.  Deviation NA (i.e., within-

subject) was a significant predictor of decreased KCCQ Overall Summary scores, which 

indicated poorer health, b = - 0.92, t(123.24) = -5.67, p ≤. 001, 95% CI [-1.24, -0.60].  

Mean NA  (i.e., between-subject) did not significantly predict KCCQ Overall Summary 

Scores on the KCCQ, b = -1.35, t(123.24) = -5.67, p >.05, 95% CI [-3.63, 0.94].  After 
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controlling for PSS scores, deviation NA was still a significant predictor of decreased 

KCCQ Overall Summary scores, b = - 0.74, t(122.33) = -4.12 p ≤. 001, 95% CI [-1.10, -

0.38].  After controlling for PSS scores, mean NA was still not a significant predictor of 

decreased KCCQ Overall Summary scores, b = - 1.54, t(141.50) = -0.95 p > .05, 95% CI 

[-4.74, -1.67].   

 Deviation NA  (i.e., within-subject) was a significant predictor of decreased 

Clinical Summary KCCQ scores, which indicated poorer health, b = - 0.92, t(123.82) = -

5.58, p ≤. 001, 95% CI [-1.25, -0.59].  Mean NA (i.e., between-subject or “trait like”) also 

significantly predicted a decrease in Clinical Summary KCCQ scores, b = -1.24, t(58.47) 

= -5.12,  p ≤. 001, 95% CI [-1.73, -0.76]. After controlling for PSS scores, the between-

subjects effect for mean NA on Clinical Summary KCCQ scores was no longer 

significant, b = -0.75, t(80.23) = -1.14, p >.05, 95% CI [-0.97, 0.26]. However, deviation 

NA was still a significant predictor of Clinical Summary KCCQ scores, but the size of 

the effect was weakened, b = -0.74, t(122.57) = -4.07, p ≤. 001, 95% CI [-1.11, -0.38].  

 Similar to the results seen when examining PA, self-efficacy appeared to have an 

impact upon the relationship between affect and health status as measured by the two 

different KCCQ scores. When self-efficacy was included, as part of the KCCQ Overall 

Summary score, only “state like” NA was seen to be a negative predictor of decreased 

health status. After controlling for PSS scores, the relationship between “state like” NA 

and both KCCQ scores was weakened. The relationship between “trait like” NA was only 

seen to be significant when examining its effect on KCCQ Clinical Summary scores, 

without PSS scores being controlled for.  
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Aim 3c: Mixed Model Analyses of PSS 

Similar to the previous two discussed mixed model analyses, “cluster” variables 

were again utilized to examine “state like” and “trait like” effects of perceived stress on 

KCCQ scores. Deviation Perceived Stress (i.e., within-subject) significantly predicted 

Overall Summary Scores on the KCCQ, b = -0.77, t(123.09) = -4.31, p ≤. 001, 95% CI [-

1.12, -0.41], with increases in deviation PSS significantly predicting decreased KCCQ 

scores (i.e., poorer health).  Mean Perceived Stress scores (i.e., between-subject) did not 

significantly predict Overall Summary Scores on the KCCQ, b = -0.71, t(142.27) = -0.71, 

p >.05, 95% CI [-2.70, 1.27].   Deviation Perceived Stress scores (i.e., within-subject) 

significantly predicted  Clinical Summary Scores on the KCCQ, b = -0.75, t(122.67) = -

4.15, p ≤. 001, 95% CI [-1.11, -0.39], with increases in deviation Perceived Stress Scale 

scores predicting decreased KCCQ scores (i.e., poorer health).  Mean Perceived Stress 

Scale scores (i.e., between-subject) also significantly predicted Clinical Summary Scores 

on the KCCQ, b = -1.29, t(143.68) = -7.23, p ≤. 001, 95% CI [-1.11, -0.39].   

Aim 3d: Mediation Analyses 

A linear mixed model analysis was utilized to determine if Perceived Stress Scale 

scores mediated the relationship between affect (i.e., PA and NA) and HF symptoms as 

measured by the KCCQ  (i.e., Overall Summary score and Clinical Summary score). For 

the mediation analyses, PA and NA data from both the baseline time point and the 3-

month follow-up time point were simultaneously utilized as independent variables. 

Similarly, Perceived Stress Scale scores from the baseline and 3 month follow-up were 

utilized within the mediation model simultaneously as independent potential mediator 

variables.  
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PA and Overall Summary KCCQ Scores 

For positive affect, results indicated that PA was a significant negative predictor 

of PSS scores, b = -0.51, SE = 0.05, p ≤. 001, and PSS was a significant predictor of 

Overall Summary KCCQ scores, b = -0.97 SE = 0.14, p ≤. 001. PA was a significant 

predictor of Overall Summary KCCQ scores, b = 0.85, SE = 0.13, p < 001. PA was also a 

significant predictor of Overall Summary KCCQ scores after controlling for the mediator, 

PSS, b = 0.39, SE = 0.14, p < .05. These results supported the hypothesis that after 

controlling for Perceived Stress scale scores, the relationship between PA and Overall 

Summary KCCQ would be weakened which is consistent with partial mediation.  

NA and Overall Summary KCCQ Scores 

For negative affect, the mixed model analysis determined that Perceived Stress 

also mediated the relationship between NA and heart failure symptoms as measured by 

the Overall Summary KCCQ scores.  NA was found to be a significant predictor on 

Overall Summary KCCQ scores, b = -1.11, SE = 0.03, p ≤. 001, with increases in NA 

implying decreased Overall Summary KCCQ scores and lower reported health status. 

Results indicated that NA was a significant positive predictor of Perceived Stress, b = 

0.65, SE = 0.05, p ≤. 001, and that Perceived Stress was a significant predictor of KCCQ 

scores, b = -0.77 SE = 0.14, p ≤. 001. These results again support the meditational 

hypothesis. NA was a significant predictor of Overall Summary KCCQ scores after 

controlling for the mediator, PSS, b = -0.67, SE = 0.15, p ≤. 001.  

PA and Clinical Summary KCCQ Scores 
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When examining PA and KCCQ Clinical Summary scores, there was still a 

significant effect seen between PA and Clinical Summary KCCQ scores after controlling 

for PSS scores, b=0.39, SE=0.14, p >.05. The effect seen between PA and PSS was 

equivalent to the previously described findings when examining the KCCQ Clinical 

Summary scores. Additionally, PSS was seen to have a negative effect upon KCCQ 

Clinical Summary scores. b=-0.83, SE=0.14, p ≤. 001. When only examining the effect of 

PA upon Clinical Summary KCCQ scores, PA was seen to be predictive of greater health 

status (i.e., increases in Clinical Summary KCCQ scores) b=0.79, SE=0.13, p ≤. 001.   

NA and Clinical Summary KCCQ Scores 

Examination of NA and Clinical Summary KCCQ scores with PSS as a potential 

mediator yielded similar results to PA. PSS was a significant mediator of the relationship 

between NA and Clinical Summary KCCQ scores, b=-0.66, SE=0.16, p≤. 001. The effect 

between NA and PSS was equal to the previous analysis conducted with Overall 

Summary KCCQ scores because no other variables were altered. Similarly PSS scores 

was seen to be significantly predictive of decreased health status as measured by the 

Clinical Summary KCCQ scores, b=-0.66, SE=0.15, p≤. 001. When only examining the 

total effect of NA on Clinical Summary KCCQ scores, b=-1.03, SE=0.13, p≤. 001, NA 

was seen to significantly predict decreases in health status.  

Mediation Results Overall 

The results indicated overall that NA had a larger impact on KCCQ scores than 

PA, regardless of which score was utilized as the outcome (i.e., Overall Summary or 

Clinical Summary). Additionally, PSS scores acted a partial mediator upon the 
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relationship between PA, NA, and both scales of KCCQ scores. Cluster variables were 

not utilized in the mediation analyses. The reason for this is that hypothesis 3a is focused 

on relationships between overall Positive and Negative Affect and KCCQ scores, and 

does not involve examining within and between subject differences.  See Figures 1 and 2 

for more detailed information regarding these mediation analyses.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLES 

Table 1. Sample Characteristics (N=147) 
 

Variable Mean ± SD or % 

Gender Male 113 (76.9%) 
Age 57.41±11.46 (SD) 
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Race   
 African American 103 (70.1%) 
 Caucasian 43 (29.2%) 
 Other 1 (.7%) 
Household Income   
 <$15,000 51 (34.9%) 
 $15-30,000 39 (26.7%) 
 $30-70,000 43 (29.5%) 
 >$70,000                       13 (8.9%) 
Baseline Creatinine  1.38 ± .71 (SD) 
Ejection fraction 23.14 ± 7.48 (SD) 
History of Smoking 104 (70.7%) 
Months in Study 9.97 ± 3.47 (SD) 
Note: * p < .05, **p < .01, ***p ≤ .001 
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Table 2. Bivariate Correlations of Standard Demographic and Behavioral Risk Factors (N=147)  
 
 

Baseline 
PA 

Baseline 
NA 

Gender Age Race Household 
Income 

Hx of 
Smoking 

Physically 
Active 

M=22.8 M=8.10 M=1.20 M=57.4 M=1.72 M=2.12 M=1.29 M=1.37 
SD=8.40 SD=7.70 SD=0.42 SD=11.5 SD=9.5 SD=1.00 SD=0.46 SD=0.48 

Baseline PA 1 -0.44*** 0.12 0.02 0.16 -0.04 0.13 -0.24** 
Baseline NA -- 1 -0.06 -0.10 -0.03 -0.12 -0.00 0.06 
Gender -- -- 1 -0.12 0.21** -0.00 0.11 -0.05 
Age -- -- -- 1 -0.36*** 0.09 -0.03 0.17* 

Race -- -- -- -- 1 -0.16 -0.06 -0.17* 

Household 
Income 

-- -- -- -- -- 1 0.16 0.16 

Hx of 
Smoking  

-- -- -- -- -- -- 1 -0.06 

Physically 
Active 

-- -- -- -- -- -- -- 1 

Note: * p<.05, **p<.01, ***p≤.001. Hx is being used as an abbreviation for history.  Physically active is defined as being active for greater than 30 minutes, at 
least three times a week, for the past month. Both history of smoking and physically active were categorized as binary variables with “1” meaning “yes” and “2” 
meaning “no.” Gender and race were also binary variables with a “1” notating “Male” and “not Hispanic/Latino” and a “2” meaning “Female” and 
“Hispanic/Latino.”  
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Table 3. Partial Correlations of Psychosocial Variables (N=122) 
 
 

Baseline 
PA 

Baseline 
NA 

Optimism Interpers. 
Support 

Baseline 
Depression 

Baseline 
State 

Anxiety 

Baseline 
State 

Anger 

Hostility 
Symptoms 

Baseline 
Perceived 

Stress 
M=22.8 M=7.9 M=21.5 M=38.2 M=11.9 M=21.6 M=16.7 M=2.8 M=13.1 
SD=8.6 SD=7.7 SD=5.7 SD=6.4 SD=9.5 SD=93.7 SD=5.7 SD=130.1 SD=8.0 

Baseline PA 1 -0.42**** 0.33*** 0.33*** -0.48*** 0.09 -0.26** -0.14 -0.59*** 
Baseline NA -- 1 -0.31** -0.22* 0.54*** 0.17 0.40*** 0.07 0.70*** 
Optimism -- -- 1 0.32*** -0.34*** -0.47*** -0.18* -0.35*** -0.59*** 
Interpersonal 
Support 

-- -- -- 1 -0.38*** -0.39*** -0.20 -0.25 -0.48* 

Baseline 
Depression  

-- -- -- -- 1 0.79*** 0.52*** 0.52** 0.72** 

Baseline State 
Anxiety 

-- -- -- -- -- 1 0.53*** 0.45*** 0.79*** 

Baseline State 
Anger 

-- -- -- -- -- -- 1 0.36*** 0.49*** 

Hostility 
Symptoms  

-- -- -- -- -- -- -- 1 0.44*** 

Baseline 
Perceived 
Stress 

-- -- -- -- -- -- -- -- 1 

Note: * p<.05, **p<.01, ***p≤.001. Covariates controlled for in the partial correlation include: age, gender, race, and household income.  
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Table 4. Partial Correlations of Physiological Variables; after controlling for covariates (N=122)  

PA NA BNP IL-1b IL-6 IL-10 TNF-α SBP DBP 

M=22.9 M=8.5 M=501.5 M=0.2 M = 6.4 M=1.6 M=5.7 M=120.2 M=75.4 
SD=8.1 SD=7.9 SD=693.7 SD=0.1 SD=9.2 SD=1.1 SD=4.0 SD=20.0 SD=12.4 

PA 1 -0.41*** -0.10 -0.10 -0.08 -0.13 -0.06 0.01 0.10 
NA -- 1 0.03 0.03 0.11 0.17 0.11 0.01 0.06 
BNP -- -- 1 0.20* 0.35*** 0.06 0.24* 0.08 0.13 
IL-1b -- -- -- 1 0.09 0.23* 0.22* 0.03 0.03 

IL-6 -- -- -- -- 1 0.48*** 0.27** -0.04 -0.10 

IL-10  -- -- -- -- -- 1 0.37*** 0.02 0.00 

TNF-α -- -- -- -- -- -- 1 -0.37 -0.37 

SBP -- -- -- -- -- -- -- 1 0.76*** 

DBP  -- -- -- -- -- -- -- -- 1 

Note: * p<.05, **p<.01, ***p≤.001.  Positive Affect (PA), Negative Affect (NA), Beta-Natriuretic Peptide (BNP), Tumor Necrotic Factor-alpha (TNF-α), 
Interleukin inflammation variables (IL-1b, IL-6, and IL-10), Systolic Blood pressure (SBP), and Diastolic blood pressure (DBP).  
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FIGURES 

  

Figure 1. NA and PA mediation analyses showing a significant relationship between both 
forms of affect and Overall Summary KCCQ scores, with PSS scores as a significant 
partial mediator upon the relationship. Values represent estimates of fixed effects with *p 
< .05, **p< .01, ***p< .001.  
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Figure 2. NA and PA mediation analyses showing a significant relationship between both forms of affect and Clinical Summary 

KCCQ scores, with PSS scores as a significant partial mediator upon the relationship. Values represent estimates of fixed 
effects with *p < .05, **p< .01, ***p<. 001.
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CHAPTER 5: Discussion  
 

The current study confirms that PA and NA are correlated with various 

psychosocial variables such as optimism, interpersonal support, depression, perceived 

stress, and anger. After PSS scores were controlled for, associations between affect and 

psychosocial variables were weakened. The weakened correlations seen after controlling 

for PSS scores show that an individual’s perceived stress has an impact on the 

relationship between affect (i.e., PA and NA) and psychosocial factors such as depression 

or anger. Surprisingly, there were few relationships among NA and PA and physiological 

variables related to heart failure risk. In longitudinal analyses, however, NA and PA were 

both predictive of HF symptoms and health status, and these relationships were partially 

mediated by Perceived Stress Scale scores. Similar to the findings from the correlation 

analyses, the relationship between affect and health status was weakened after controlling 

for PSS scores.  

AFFECT ASSOCIATIONS WITH PSYCHOLOGICAL VARIABLES  

Surprisingly, PA was not significantly correlated with anxiety until after PSS was 

controlled for in the analyses.  Previous literature has found a correlation between 

anxiety, NA, and higher levels of physiological arousal (125). A review of studies 

examining PA and anxiety found small inverse correlations between the two (126), which 

directly contrasts the positive correlation between PA and anxiety for the current study. 

The positive correlation seen between PA and anxiety then could be in part due to an 

effort to enhance PA, as a form of coping, despite having high levels of anxiety (127; 

128).  Additionally, the correlation seen between PA and anxiety may be due to 
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unforeseen collinerality between constructs. A more detailed factor analysis would need 

to be conducted to determine if some of the findings associated with affect were due 

instead to overlaps in constructs.   

Because of the correlational nature of the present analyses, we cannot conclude 

whether higher levels of PA are a cause of increased interpersonal support and optimism, 

or if these factors (i.e., interpersonal support and optimism) instead cause HF patients to 

report having higher levels of PA. However, the strong positive correlations seen between 

PA and a variety of health behaviors (e.g., medication adherence; 129) suggest that it is 

important to at least consider levels of PA when treating HF patients. The strong 

correlations seen with NA indicate an overlap in the general measurement of NA, anger, 

and depression.  The strong correlations between NA and psychosocial risk factors also 

suggest the importance of addressing a HF patient’s symptoms related to anger and 

depression and to help reduce their general level of NA.  

AFFECT ASSOCIATIONS WITH PHYSIOLOGICAL VARIABLES  

Previous studies have shown mixed findings regarding affect being associated 

with physiological variables such as BNP or IL-6 (93; 130; 131). PA is associated with 

lower IL-6 and TNF- alpha, but the association is weakened after controlling for factors 

such as depression or the specific type of affect measure used in the study (i.e., PANAS 

or Global Mood Scale; 130). One previous study only found PA to be associated with 

lower IL-6 levels in female participants (93). The presence of optimism was not 

associated with lower inflammation levels in a study that was comprised of 

predominately white males (132).  Both state anger and anxiety have also been associated 

with higher BNP (130), IL-6, and TNF-alpha (132). Considering the strong correlation 
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seen between NA and anger in the current study, it is surprising that NA did not also 

show also show a correlation with at least BNP in the current study’s results.  

Although there were no significant correlations seen between NA and 

physiological factors, the potential impact of perceived stress was still accounted for. 

There were still no significant correlations seen between affect and physiological factors 

after controlling for PSS scores. Zawadski et al. (2017) found that individuals with higher 

affectivity did not necessarily have higher physiological reactivity, even after being 

exposed to a task designed to elicit a particular emotion such as anger. The reason for the 

lack of a significant correlation between affect and physiology may be due to other 

factors within the current study’s sample.  

Although demographic factors were controlled for, the sample for the current 

study was predominately male and African American. Previous findings show an increase 

in NA overtime in individuals with chronic medical conditions, but the connection 

between NA and chronic medical conditions was seen to be less prevalent in African 

Americans (134). Assari and Lankarani (2016) proposed that the difference seen between 

Caucasians and African Americans, when examining NA and chronic medical conditions, 

could be partially explained by culture differences related to resilience. Overall, there has 

been very little research on racial differences when examining the association between 

affect, physiological reactivity, and heart failure.  

The previously described mixed findings between affect, psychosocial variables, 

and physiological factors then may be partially explained by the demographic 

characteristics and potential lack of demographic generalizability of the current study. 

This study also focused on HF patients specifically while some of the previous studies 
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involving inflammation markers have focused on a range from health in the general 

population (93) to myocardial infarction (132).  

MIXED MODEL AND MEDIATION ANALYSES 

State versus Trait Effects 

Differences seen between affect and KCCQ scores, when examining “state like” 

and “trait like” affect, reflects some of the previous research conducted. State PA has 

previously been associated with slower progression of several disorders, to include 

cardiovascular disease (66). Trait PA is associated with influencing disease outcomes 

when the disease processes occur over a longer period of time (66). In our study sample 

then, when examining the Clinical Summary KCCQ Scores, the significant finding of 

state PA after controlling for PSS suggests that PA is more predictive of the health status 

in individuals through looking at the actual progression of the disease and potential 

disease related incidences (e.g., hospitalizations) as suggested by the previous Pressman 

& Cohen (2005) findings.  

There are differing views regarding how state and trait NA are related to various 

health outcomes. State NA is associated with increased objective disease outcomes (i.e., 

actual worsening of heart condition) while trait NA is related to increased subjective 

complaints (40). The current study’s findings suggest that individuals with higher state 

NA are actually experiencing increased health concerns after controlling for PSS scores, 

as indicated by their Clinical Summary KCCQ scores. As stated previously, the present 

results indicate that trait NA was not a significant predictor of Clinical Summary KCCQ 

scores. This lack of a significant finding suggests that trait NA has less of an impact on 

health status and this may be from potentially less actual subjective complaints (40).  
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The Role of Perceived Stress as a Mediator  

Previous studies have suggested that NA acts as a moderator on the relationship 

between social support and perceived stress and that PA does not have a significant 

influence upon this relationship (135). Çivitci (2015) finding regarding the moderation 

effect of affect suggests that in the current study we would expect the relationship 

between NA, PA, and KCCQ scores to remain after accounting for PSS scores. As the 

present results indicated, this was not the case in this study sample, and perceived stress 

instead acted as a partial mediator. The current study’s findings suggest that factors, other 

than perceived stress (e.g., interpersonal support or coping style), related to affect are not 

being accounted for when considering potential contributions and moderating effects on 

KCCQ scores.  

In the mixed model analyses, the greater differences seen in the associations of 

NA, PA, and KCCQ scores on Overall Summary scores than Clinical Summary scores 

after controlling for PSS, further suggests that stress has an impact upon self-efficacy in 

HF patients. Self-efficacy is utilized in computing the Overall Summary Score but not in 

the Clinical Summary Score. Both “trait like” and “state like” Perceived Stress scores 

were predictive of decreased health status and lower KCCQ Clinical Summary scores. 

This was not the case when looking at KCCQ Overall Summary scores and suggests that 

self-efficacy may instead act as a buffer between stress and reported health status in HF 

patients.   

The Role of Self-Efficacy  

If it is the case that HF patients with higher PA and/or lower NA have a greater 

sense of self-efficacy and therefore report a greater level of health, the present research 
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adds to the literature indicating that self-efficacy is associated with better self-care in HF 

patients and improved reported health (136).  However, generally there has been little to 

no prior research on the relationship between affect and self-efficacy in HF patients. Most 

research has focused on the association between affect in either healthy populations (137) 

or with cancer survivors (138). Prior findings indicate that there is a significant positive 

association between physical functioning and self-efficacy, and a significant negative 

association between self-efficacy and illness severity (139). The positive associations 

seen between PA and positive health behaviors (e.g., self-efficacy, self-care) in HF 

patients (136; 139) suggest that clinicians should further consider the role of PA when 

providing care for these individuals.   

STUDY LIMITATIONS 

As stated previously, the sample for the current study was predominately male 

and African American. As a result, the findings may not be as representative to the wider 

general population but they convey more insight on HF with this particular demographic 

group. African Americans are at increased risk for developing heart disease, and 

ultimately experiencing heart failure, due in part to a higher prevalence of comorbid 

diseases and conditions such as diabetes (140). Although women have been reported to 

have a better prognosis after being diagnosed with HF, the potential impact on their 

quality of life should be explored further and could be partially explained by differing 

levels in affect (141; 142). Furthermore, higher levels of positive affect or positive 

emotions have been found to be protective against negative affect in women (143).  

As noted by Endrighi et al. (2016), the exact influence of PSS and the various 

changes between baseline and the three-month follow-up may have also been impacted 



 

57 

by various factors such as decreased stress due to frequent contact from study staff. 

Additionally, the measurement points used in the current study were limited to those used 

in the larger BETRHEART study. The proposed outcomes of the current study would be 

stronger if there had been more time points available for assessment measures or if there 

were other potential outcomes measures considered in conjunction (i.e., the number of 

adverse cardiac events) to determine how strong of an effect PA and NA have upon HF 

patients. It is also important to note that the current study measures PA and NA through 

items that have not been more widely utilized throughout research, therefore exact 

comparison to other studies may be more difficult.  

Future research should further examine how affect is being measured and the 

correlations between various instruments. As several previous studies have indicated, 

there is still inconsistency in how affect is being defined and measured (65; 66; 133). As 

stated previously, affect items for the current study were adopted from the items utilized 

by Cohen et al. (2003) because the more widely utilized PANAS lacks specific adjectives 

(e.g., calm, happy) that reflect the range in activation associated with various affective 

states. Pressman and Cohen (2005) also noted that particular adjectives that are not 

considered accurate measures of mood or emotional states (e.g., strong; 66) are included 

in the PANAS. However, the usage of affect items from Cohen et al. (2003) should then 

also be further examined in relation to other instruments for examining affect to help 

maintain greater consistency and generalizability.  

CLINICAL IMPLICATIONS AND FUTURE DIRECTIONS 

Future studies should further examine the role of PA and NA upon other 

psychological variables aspects  (e.g., coping, self-efficacy, optimism) that are related to 
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health in HF patients. The evidence for whether there is a predictive relationship between 

PA, NA, and health status in HF patients would be increased by examining other outcome 

measures pertaining to cardiovascular outcomes in HF (e.g., hospitalizations, 

physiological measures, myocardial infarction rates, death). Another direction for future 

research in the area of affect and health would be to create a more universal and 

standardized definition and measurement of affect. Additionally, it would be important to 

determine whether the present findings can be replicated in other demographic groups.  

The unexpected positive correlation seen between PA and anxiety after 

controlling for PSS scores, in the present study’s sample of HF patients, should also be 

examined further in other populations to determine greater generalizability. The exact 

influence of self-efficacy and PA upon an individual’s health status could also be 

explored further, since this relationship can potentially be capitalized upon to help 

improve health in individuals with a chronic disease such as heart failure. HF patients 

who are able to experience more frequent daily PA could be expected to have increased 

feelings of self-efficacy, better adherence to positive health behaviors, and ultimately a 

better prognosis.  

In summary, the current study contributes to the general literature on emphasizing 

aspects of positive psychology within clinical care. The findings suggest that “state like” 

changes in affect, both NA and PA, have a significant impact on how individuals with 

heart failure perceive and experience their health status. When coordinating care with HF 

patients, providers may want to emphasize the association between positive mood states 

and the patient’s perceived health. Similarly, treatment interventions could be designed to 
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further reduce HF patients’ negative affect and mood states while they are undergoing 

treatment.  
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