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Abstract

Quality of Life and Cardiovascular Disease Risk: Does the SF-36v2 Predict Unhealthy
Cholesterol in a Population of Female African American Healthcare Workers?

By Gabriela A. Aguilar

Background: Cardiovascular diseases are the number one killer of women in the
United States (1). African American women share a disproportionate disease
burden with a mortality rate nearly 1.4 times greater than that of their white
counterparts (4). A number of barriers prevent African American women from
assessing and managing their CVD risk (31). Therefore, there is much interest in
identifying an easily accessible non-laboratory-based tool for assessing CVD risk
factors such as low-density lipoprotein (LDL), high-density lipoprotein (HDL),
and total cholesterol levels.

Objective: This study examines the appropriateness of the Short Form-36™
version 2 (SF-36v2) Physical Component and Mental Health Component scores
as a risk assessment tool for high risk LDL, HDL, and total cholesterol levels.

Methods: Secondary analysis of cross-sectional data obtained from a
longitudinal physical activity intervention targeting African American female
healthcare workers.

Results: Crude prevalence ratios were statistically insignificant for the six
associations of interest. Odds ratios adjusted for socioeconomic, lifestyle, and
sociodemographic factors were also statistically insignificant.

Discussion: The data in the present study do not support the use of the SF-36v2
as an assessor of high risk cholesterol levels in the study population. Repeat
studies are needed in order to validate these results and improve generalizability
to other populations.
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Introduction

Rationale

Cardiovascular disease (CVD) is now widely accepted by the scientific
community as the number one killer of women, affecting over one in three
American women (1). Raising awareness of CVD among women, especially in
those that are at high risk, is a great public health concern. The American Heart
Association’s Go Red for Women campaign is one example of the response to the
data on CVD in women. The initiative hopes to address the CVD burden shared
by women through empowering them to take charge of their heart health and
become aware of the controllable and uncontrollable CVD risk factors, with one
of the most important risk factors being race/ethnicity (2).

That African American women disproportionately share the burden of
many diseases when compared with white women is widely accepted and
supported by publicly available data (3). For example, CVD mortality rates in
2007 were 286.1 and 205.7 per 100,000 African American and white women,
respectively (4). It is believed that later diagnosis, higher individual risk factors,
having more risk factors, and the presence of multiple risk factors explain some,
but not all, of the elevated risk in African Americans (5). Given that CVD
mortality is highest in African Americans at all ages, it is imperative that African

American women be aware of their CVD risk through risk factor assessment (6).



CVD risk can be assessed by using one or more of the available risk
estimation systems that have been developed based on studies of heart health
throughout the world. A widely used example is the Framingham risk score. In
addition to information gathered from a physical exam and family history, many
risk estimation systems require blood testing for measurement of specific
biomarkers (7). Access to laboratory equipment is required to determine the
levels of important CVD biomarkers such as high-density lipoprotein (HDL),
low-density lipoprotein (LDL), and total cholesterol. While helpful when
available, laboratories are not always accessible to clinicians and patients who
are limited by time, resources, or geography. Thus, the establishment of a useful
non-laboratory-based predictor of CVD risk factors would help expand risk
factor assessment to women, and their clinicians, without laboratory resources.

Previous research by Gaziano et al. showed that a model using non-
laboratory-based indicators, such as physical examination and history, predicted
cardiovascular events as accurately as their model that relied on laboratory-
based values such as blood tests (8). This application of non-laboratory based
predictors as an indicator of cardiovascular events begs the investigation of other
non-laboratory-based resources as a predictor of CVD risk factors. Using these
results as a foundation, the goal of this study is to determine if the Short Form-36
™ Version 2 (SF-36v2), a measure of health-related quality of life, could be an
appropriate measure of underlying or unknown cardiovascular disease risk in

our population of female African American healthcare workers. Discovering a



predictive association could expand the use of the SF-36v2 as a preliminary
indicator of underlying cardiovascular disease risk, thus limiting time
consuming and costly laboratory tests to prime candidates at higher risk of
developing CVD, expanding CVD risk assessment outside of the clinic setting,

and potentially increasing earlier diagnosis of CVD.

Purpose of Study

The purpose of this study is to evaluate the use of self-reported health-
related quality of life, measured by the SF-36v2, as a predictor of risk factors for
cardiovascular disease among female African American healthcare workers. The
risk factors under investigation include HDL, LDL, and total cholesterol.
Evidence from this study may be used to determine if the SF-36v2 measure is
appropriate for use by researchers, clinicians, and other public health

professionals as an assessment of one’s cardiovascular disease risk factors.

Objective and Research Questions
The objective of this research is to improve methods used to assess CVD
risk and to determine if the SF-36v2 is an appropriate predictor of known CVD
risk factors. The research questions guiding this study are:
1) Does higher health-related quality of life, as determined by the SF-
36v2, correlate with less cardiovascular disease risk when controlling

for Body Mass Index?



2) What model best predicts the relationship between heath-related
quality of life and risk factors (i.e. LDL, HDL, and total cholesterol) for

cardiovascular disease?

Assumptions

This study assumes that participants completing an in-depth
questionnaire, including the SF-36v2 health-related quality of life measure, have
reported accurately without any bias, and that survey administrators delivered
the survey in a consistent manner. Furthermore, this study assumes that
participants have the literacy level to correctly interpret and respond to the items
and Likert rating scale. The study also assumes that laboratory testing was done

accurately and consistently, producing unbiased results.



Literature Review

Upon evaluation of the health status of African American and white
women, it becomes clear that a prominent disparity exists. Data from 2004
support this claim, revealing a greater prevalence of disease risk factors, such as
high blood pressure, obesity, and smoking, higher rates of mortality due to
cardiovascular diseases, cerebrovascular diseases, and cancer, and a shorter life
expectancy in African American women than their white counterparts (9). Part
of this disparity can be attributed to differences in socioeconomic factors
recognized to alter disease risk, such as education and income. Current research
focuses on identifying potential contributors to disease, such as stress and
quality of life, and defining their roles in the development of disease.

It is believed that African American women are further burdened by the
interaction between racial and gender stressors and react more negatively to
these stressors. Even with this knowledge, the relationship between stress and
disease is not well understood. Identification of points in the stress-disease
pathway where medical or social interventions could be applied is crucial for
eliminating health disparities attributable to stress. By studying intermediaries
involved in the stress-disease pathway, such as health-related quality of life and

disease risk factors, an important contribution can be made in the development



of interventions aimed at improving health-related quality of life and lowering
individual risk factors.

This literature review will examine the relationship between health-
related quality of life and CVD risk factors by first exploring the epidemiology of
CVD in women, and a description of CVD in African American women will
follow. In addition, a background of the CVD risk factors pertinent to this study
will be provided. Furthermore, tools used for measuring health-related quality
of life, studies on health-related quality of life in African American women, and
the appropriateness of health-related quality of life as a predictor will be
illustrated. Finally, this review will identify the importance and implications of
establishing a relationship between health-related quality of life and risk factors

for CVD.

Cardiovascular Disease in Women

Cardiovascular disease is now the leading cause of death throughout the
world (10). In 2004, about one in five (over 32 million) women in the United
States had at least one form of CVD (11). While myocardial infarction is a
prevalent manifestation in men, angina pectoris is much more common in
women (12). Furthermore, 46% of women will become disabled by congestive
heart failure within 6 years of a recognized myocardial infarction, while only

22% of men will experience similar disability (11). The case of CVD in women is



of particular interest because of differential clinical manifestations than those
that have been traditionally observed in men.

Gender differences are observed when examining events such as
myocardial infarction, angina pectoris, and congestive heart failure. An
increasing amount of evidence shows that gender differences exist beyond
presentation of disease, becoming apparent in clinical characteristics and health
outcomes (13-15). Upon the examination of acute myocardial infarction, one sees
the differences in clinical manifestations; women are much more likely to present
with non-traditional symptoms such as nausea and jaw pain, while men tend to
present with traditional chest pain (16). Even so, women are much more likely to
experience traditional chest pain, angina pectoris, rather than acute myocardial
infarction or sudden cardiac death (17). Lastly, a worse prognosis for women
with congestive heart failure may be ascribed to older age at diagnosis and a
greater probability of having comorbidities than men (12).

Even though there are over 200 known risk factors for coronary heart
disease, tobacco use, hypertension, diabetes, dyslipidemia, obesity, diet, and
physical activity stand out as well established and widely accepted risk factors
for CVD (18). An important aspect of CVD in women is their differential risk
among risk factors as compared to men. For example, smoking rates in the
United States have been declining over the past four decades, but the rate of
decline is greater for men than it is for women (19). Furthermore, women will

experience an increase in cholesterol levels after menopause, while their male
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counterparts exhibit a decrease in cholesterol levels as they age (20). Emerging
risk factors, such as levels of C-reactive protein, homocysteine, and lipoprotein
(a), appear to have an association with coronary heart disease in women and will
require further investigation for their establishment as a useful risk factor (21).
Lastly, unique barriers contribute to the difficulty in addressing CVD in
women. Probably the greatest barrier is the lack of awareness of CVD risk
among women, as shown by the work of Mosca and Legato (22, 23). In two
separate studies, these authors discovered a gap between actual and perceived
risk of coronary heart disease (22, 23). In addition, missed opportunities by
physicians to counsel women on risk factor modification, such as exercise,
nutrition, and weight reduction, has been documented in a CDC survey on CVD
prevention (24). Finally, psychosocial issues, income, and environmental
influences seem to prevent many women from living a healthy lifestyle,

especially low-income women (25-27).

Cardiovascular Disease in African American Women

Race and ethnicity are important risk factors for CVD. Multiple studies
have shown that minority women are at increased risk of developing CVD, even
when controlling for age and partial control for socioeconomic status (28-30). In
addition, the CVD mortality rate for African American women is nearly 1.4 times
as high as in white women (4). Sundquist et al. reported significant associations

between ethnicity and CVD risk factors such as Type II diabetes, smoking,
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hypertension, abdominal obesity, and physical inactivity (29). The increased
prevalence of CVD risk factors in African American women raises the issue of
CVD risk awareness in the African American community.

While overall awareness of CVD among women has increased over the
last decade, a gap between minority and white women still exists. A recent
study by Mosca et al. shows that African American women are significantly less
likely to be aware of CVD risk than white women, and face substantial barriers
that hinder them from seeking preventive care (31). Some of the cited barriers
included caregiving responsibilities and confusion in the media. African
American women were also more likely than any other group to believe that
their health is determined by God or a higher power (31).

Understanding the socioeconomic, religious, and cultural influences that
differentially affect African American women and their ability to seek preventive
care is important for developing interventions that will successfully target this
high risk group. In addition, further understanding of these influences may

reveal useful information on the intricacies of the association between race and

CVD risk.

Cardiovascular Disease Risk Factors
Because recent data indicate that over one in three American women have
some form of CVD, a substantial increase from 2004 estimates of one in five,

there is a large interest in addressing this public health issue through risk factor
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management (32). The extensive literature on risk factors for CVD includes
discussions on laboratory and non-laboratory based predictors, risk specific to
women, and high-risk groups such as minorities.

General risk factors that apply to all of the cardiovascular diseases (CVDs)
include age, family history, cigarette smoking, dyslipidemia, hypertension,
diabetes, inactive lifestyle, obesity, and poor nutrition (33), with racial and
ethnic disparities for some, but not all, known risk factors. For example, African
American women have the highest prevalence of obesity (47.3%) and
hypertension (51.2% for those with less than a high school education and 37% for
those with a high school degree or higher) when examining women by racial or
ethnic group (6). Yet, African American women are not the only ethnic group
that shares a disproportionate burden of CVD risk factors; 54% of Native
American women have been diagnosed with diabetes (34).

As discussed earlier, angina pectoris is the most prevalent CVD in
women. In fact, a significant sex ratio of 1.20 (p<0.0001) was reported by
Hemingway et al., indicating a higher prevalence of this malady in women than
men (35). Furthermore, they showed that the sex ratio did not differ much across
regions of the world and when stratified by age. It is also important to note that
this meta-analysis also found that the prevalence of angina was higher in
American studies vs. other parts of the world and in non-white ethnic groups vs.
whites. Risk factors for angina are those typical of many CVDs, but also include

prior myocardial infarction or revascularization, resting electrocardiogram
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abnormalities, carotid intima-media thickness, and coronary artery calcification
(35, 36).

The death rate for coronary heart disease in black women is 140.9,/100,000
person-years vs. 110/100,000 person-years in their white counterparts (33). It is
also important to note that women are much more likely to suffer sudden
coronary heart disease death without even knowing that they have coronary
heart disease than men, 64% vs. 50% (37). Much attention is given to coronary
heart disease because the mortality rate for women aged 35-44 has been
increasing by just over 1% each year (38). Given this information, it is imperative
to identify risk factors specific to coronary heart disease, especially those among
women. One study from the 1980s indicated that bilateral oophorectomy
without the use of hormones in premenopausal women increased risk of
coronary heart disease (39). As a result, much research has been conducted on
the effects of hormone replacement therapy on CVD risk in women (40-42).

Stroke is a major concern in the United States because of its debilitating
effects. About 55,000 more women than men suffer from stroke each year, with
black women aged 45-84 experiencing an incidence rate over two times higher
than that of white females, 4.9/1,000 vs. 2.3/1,000 (33). This discrepancy
between men and women is believed to be the result of longer life expectancy in
women, but the racial disparity is not yet fully understood. Stroke risk factors
unique to women include oral contraceptive use, improper stroke risk factor

management, and pregnancy/postpartum period (43-45).
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In 2010, approximately 2.5 million women in the United States were
survivors of congestive heart failure, as measured by the number of hospital
discharges for these patients (33). Although heart failure incidence rates are on
the rise in the United States, this increase is thought to be attributable to the
ageing American population and increased incidence rate in women (46, 47). As
with other CVDs, racial disparities exist among congestive heart failure patients.
2008 estimates of the age-adjusted incidence rate of congestive heart failure in
African American, white women, and white men 45-84 years of age were
8.1/1,000 person-years, 3.4/1,000 person-years, and 6.0/1,000 person-years (48).
The data show that African American women fare even worse than white men,
and is thought to be a result of the high prevalence of atherosclerotic risk factors
in the African American community (33). The strongest risk factor for congestive
heart failure among women is the presence of diabetes and obesity in
postmenopausal women with known coronary heart disease (49).

Important non-modifiable risk factors for CVDs include age and family
history. While men have a higher prevalence of CVDs than women in the first 40
years of life, women eventually surpass males around the seventh decade of life
because of higher life expectancy. Even though most CVDs have complex genetic
variants that vary by sex, some families have displayed Mendelian patterns of
inheritance of coronary heart disease (32, 50, 51).

Modifiable risk factors such as tobacco use, diet, and physical activity

remain as keys points of intervention. Lifestyle recommendations from the
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American Heart Association include consuming an overall healthy diet, aiming
for a healthy body weight, aiming for recommended levels of low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol, and
triglycerides, aiming for a normal blood pressure, aiming for a normal blood
glucose level, being physically active, avoiding use of and exposure to tobacco
products for decreasing overall risk of CVDs (52).

Many of the non-modifiable and modifiable risk factors discussed in this
review are considered to be non-laboratory based risk factors (i.e. family history,
age, diet, physical activity, and tobacco use). That is, they can be assessed
without the use of laboratory blood tests (8). As of late, much focus has been
given to identifying laboratory based biomarkers that indicate increased risk of
CVD. Biomarkers of importance for characterizing atherosclerotic risk include
LDL, C-reactive protein, interleukin (IL)-6, IL-10, IL-18, fibrinogen, and tumor
necrosis factor-a, and many others have been identified for characterizing risk of
unstable plaque, plaque rupture, thrombosis, and ischemia in the CVDs (53).
Even so, challenges remain in identifying good biomarkers as the predictive
value of many are modest at best (54).

The cholesterols have long been established as strong and independent
predictors of coronary heart disease in men and women (55-57). One of the first
studies to establish that an increase in total serum cholesterol level is associated
with increased risk of coronary heart disease was the Framingham Heart Study

(58). A substantial amount of evidence indicates that lowering levels of total
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cholesterol and LDL decreases the risk of coronary heart disease, cardiovascular

events, and coronary heart disease morbidity and mortality (59, 60).

Low-Density Lipoprotein

LDL level greater than or equal to 160 mg/dL is considered high risk by
American Heart Association standards, and about half of older women have high
risk levels of LDL (61, 62). LDL management is regarded as an important point
of intervention since elevated levels of LDL are believed to play a major role in
atherogenesis, giving it its nickname of ‘bad” cholesterol (62). There is some
evidence that indicates LDL as a better predictor of coronary heart disease than
total cholesterol (63).

Similar to many of the risk factors mentioned above, LDL levels differ by
racial group. Interestingly, National Health and Nutrition Examination Survey
(NHANES) 2005-2006 data show that the average level of LDL in white women
over 20 years of age is higher than their African American counterparts, 116.0
mg/dL and 109.7 mg/dL respectively, though both levels were not high risk
(33). The average LDL level for all Americans over 20 years old was 115.0
mg/dL (33). For African American women, this is an improvement from

previous NHANES data where the relationship was reversed (64).

High-Density Lipoprotein
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HDL is often referred to as “good” cholesterol because of its inverse
relationship with CVD risk, where higher serum levels of HDL are associated
with lower risk. The American Heart Association suggests that HDL levels
below 50 mg/dL represent high risk (61). Early studies showed that young
African American men and women and adult African American males had
higher levels of HDL than whites, alluding to a protective effect given their
excess of other CVD risk factors (62). It was hypothesized that the same effect
was not seen in older African American females because of their excess of
obesity; furthermore, diabetes and hypertension are also thought to lower HDL
levels (62).

The latest NHANES data indicate yet another racial disparity in HDL
levels. African American women were observed to have lower risk HDL levels.
The national average HDL level for American adults over 20 years was 54.6
mg/dL, and 60.3 mg/dL and 62.1 mg/dL for white and African American

women, respectively (33).

Total Cholesterol

The American Heart Association considers total cholesterol levels greater
than or equal 240 mg/dL high risk (61). Like LDL and HDL, total cholesterol
levels in the U.S. population have decreased over the past few decades (33).

Even so, women still have slightly higher mean serum levels of total cholesterol,



18

202 vs. 198 mg/dL, and a higher population percentage of those with high risk
cholesterol, 16.9% vs. 15.6%, when compared to men (65).

Given that African American women have levels of LDL and HDL that are
at lower risk when compared to white women, we expect to see the same risk
pattern when examining total cholesterol. The latest NHANES data indicate that
this is the case; African American women have lower mean serum levels of total
cholesterol when compared to white women, 195 mg/dL vs. 203 mg/dL
respectively (65). Furthermore, the percentage of African American women with
serum total cholesterol levels over 240 mg/dL is 13.3%, while white women have
a higher proportion at 18.0% (65). Despite having overall lower risk LDL, HDL,
and total cholesterol levels, African American women consistently display
poorer health with regard to other risk factors for CVDs, indicating that the
disparities present in these factors are substantial enough to nullify any expected

effect associated with having lower risk cholesterol levels.

Health-Related Quality of Life

Health-related quality of life (HRQoL) is composed of several elements of
overall quality of life that affect both physical functioning and well-being. Since
the 1970s, over 20 HRQoL assessment tools have been developed by researchers.
Generally speaking, assessment tools can be divided into three groups: generic,
disease-specific, and preference-based. Generic assessors are very broad, with

the intention to survey a variety of health concepts in populations diverse in
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disease, severity, and comorbidity. Disease-specific measures are developed
with disease pathology, effects of treatment, and natural history of the disease in
mind. Preference-based tools are evaluators of health state value with life years,
and are typically used for health planning and priority setting (66).

The past few decades have demonstrated a trend in simplifying earlier
versions of generic HRQoL assessment tools. Early assessors included the
Health Status Index, Health Insurance Experiment measures, and Human
Population Laboratory measurement of physical, mental, and social health. The
development of more practical and efficient short-form surveys resulted from
concerns about cost and the burden of data collection throughout the 1980s. The
Medical Outcomes Study SF-20 Health Survey was the first short form to appear,
followed shortly by the Duke Health Profile, SF-36 Health Survey, Functioning
and Well-Being Profile, and SF-6 (66).

Many of these HRQoL assessors have been applied to descriptive
research, clinical trials, healthy policy, health planning, program evaluation,
resource allocation, population surveys, and clinical practice (66). Given the
variety in application setting, three criteria for selecting an appropriate HRQoL
measurement tool have been developed. The first criterion is composed of
conceptual considerations such as the definition health status or quality of life,
determination of pertinent health constructs, and specification of associations for
hypothesis testing. The second criterion, methodological considerations, focuses

on reliability and power of the assessment tool. Finally, the third criterion
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includes existing information on available candidate tools, such as previous use

in a similar target population (67).

SF-36™ Version 2

The SF-36v2 is a generic measure of HRQoL derived from the earlier SF-20
of the Medical Outcomes Study. It is a 36 item survey that measures eight health
domains: limitations in physical activities because of health problems, limitations
in social activities because of physical or emotional problems, limitations in usual
role activities because of physical health problems, bodily pain, general mental
health (psychological distress and well-being), limitations in usual role activities
because of emotional problems, vitality (energy and fatigue), and general health
perceptions. The eight domains can be further simplified into physical
component and mental health component summaries (68). Validity of this
measure has been established using both psychometric and clinical criteria (69).

The generalizability of the SF-36v2 was assessed using 24 subgroups of the
Medical Outcomes Study that varied greatly in diagnosis, disease severity, and
sociodemographic characteristics. This sample exhibited high item completion
rates, passed tests of item-internal consistency and item-discriminant validity,
high reliability coefficients (median = 0.85). Furthermore, floor effects were
negligible in six of the eight scales. Ceiling effects were observed in the role-

physical, role-emotional, and social functioning scales. In consideration of this
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information, the creators of the SF-36v2 determined that its use in a variety of
populations is appropriate (70).

HRQoL is typically used to assess the effectiveness of a new treatment or
intervention, but there exists an increased interest in its use as a predictor of
disease risk or events associated with disease. Many studies describe HRQoL as
an indicator of hospitalization and mortality among a variety of patients (71-74).
A substantial amount of research is lacking on the use of HRQoL as a predictor
of disease risk. Thus, it is of interest to contribute to the literature, generally, on
HRQoL as a risk factor for disease risk, and specifically as a risk factor for

unhealthy cholesterol, a well-established risk factor for CVD.

Quality of Life in African American women

Constant across different measures of HRQoL is the result that African
Americans have lower self-reported HRQoL. In the Study of Women's Health
Across the Nation, five of the eight SF-36 scale scores were assessed in a
multiethnic sample of women. Unadjusted and multiple adjusted odds ratios
indicated significant differences between African American and white women in
the bodily pain, vitality, and social functioning scales (75).

Another study comprised of people over 65 years of age, the Chicago
Health & Ageing Project, found similar differences. The HRQoL measure used
in this study was made up of two questions used by the Centers for Disease

Control and Prevention’s Behavioral Risk Factor Surveillance System and the
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National Health and Nutrition Examination Survey. The question asked each
subject to indicate the number of days during the past 30 days that their physical
and mental health was poor. African Americans had increased odds of reporting
poor HRQoL compared with whites (OR =1.72; 95% CI: 1.50 - 1.98) when
adjusting for sex and age (76).

Lastly, a recent study conducted using data from the National Health
Measurement Study demonstrated that African American women consistently
reported considerably lower HRQoL than white women. This study used five
different measures of HRQoL: EuroQol EQ-5D, Health Utilities Index Mark 2,
Health Utilities Index Mark 3, Quality of Well-Being Scale, and SF-6D.
Furthermore, the authors found that much of the difference in HRQoL can be

explained by socioeconomic and sociodemographic factors (77).

Summary

As illustrated by the information included in this literature review, there
exists a need for a CVD risk assessment tool that is easily accessible to African
American women despite barriers that they face. By increasing CVD risk
awareness among the female African American community and reducing the
prevalence, severity, and number of CVD risk factors in these women, a decrease
in mortality due to CVD in this high risk group may follow. Thus, risk awareness
and risk factor management in African American women may directly contribute

to a decrease in the overall burden of CVD in women. This thesis posits that the
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SF-36v2 may be an appropriate measure of CVD risk, as assessed by unhealthy
levels of HDL, LDL, and total cholesterol, in African American women because

of its validity, reliability, and predictive nature of cardiovascular events.
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Methods

Target Population and Sample Participants

The following analyses were conducted using data from the P.R.1.S.E.®:
PREPS (preparedness through individual and group counseling), REPS (weight
training), INCREASED STEPS (increasing physical activity through
walking/steps), and ENCOURAGEMENT (social support mechanisms) study
conducted between 2005 and 2007 by Emory University faculty. The objective of
the P.R.1.S.E.® study was to test a sustainable intervention geared toward
improving long-term physical activity among female African American
healthcare workers employed through the Grady Health System in Atlanta, GA
and at Meharry Medical College in Nashville, TN. The sites were chosen because
of their demographic makeup; Grady Health System estimates suggest that 80%
of their employees are African American and Meharry Medical College is
recognized by the U.S. Department of Education as a Historically Black College.
After screening for previous cardiovascular disease or other contraindications for
a non-clinical physical activity intervention study, potentially eligible non-
pregnant women of any race between the ages of 18 and 55 who performed
poorly on a cardiac stress test or walked less than 10,000 steps per day without
any medical history of heart problems were invited to participate in the

P.R.IS.E.® study.
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In total, 239 participants were enrolled in the study. For the purpose of the
following analyses, only Non-Hispanic African American women were included
in the sample population (n=208). Analyses were conducted using only baseline

data collected from both sites.

Procedure

All study protocols were approved by the respective Institutional Review
Boards at Emory University and Meharry Medical College. Supervisor
permission was required for participation of randomly selected departments
within the Grady Health System and Meharry Medical College. After
supervisory permission was obtained, study staff recruited participants by phone
or during department-wide meetings. Interested participants were screened for
eligibility by age and health criteria. Eligible employees were given a supervisor
consent form and a study consent form, allowing the study staff to notify the
supervisor of the subject’s participation in the study and begin baseline testing,
respectively.

After signed informed consent was obtained using standard procedures,
premenopausal women were asked to provide a urine sample for the purpose of
verifying reported pregnancy status. Self-reported history of disease information
collected during eligibility screening was reconfirmed by the completion of a
medical disease history questionnaire before initiation of baseline data collection.

After the pregnancy test and disease history questionnaire were administered,
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non-pregnant healthy women were asked to complete baseline tests and an in-
depth questionnaire.

One-time baseline tests included completion of a standard cardiac stress
test, calculation of anthropometrics (weight, height, hip, waist, thigh, calf,
forearm, and arm measurements) using a calibrated scale, stadiometer, and a
standard tape measure, blood pressure measurement, laboratory analysis of
biomarkers of obesity and cardiovascular risk factors, twice in a single day
salivary cortisol measurement, and a lipid and comprehensive metabolic panel
using blood serum samples from each study participant. For consistency and
accuracy, only trained staff members performed baseline tests and analyses.

The in-depth questionnaire was designed to obtain diet, physical activity,
emotional state, medical history, and demographic data. Embedded within the
questionnaire are the State, Trait and Anger Expression Inventory (STAXI-2)
measure of current anger (state anger), anger expression, and disposition
towards anger (trait anger), Pender Exercise Benefits/Barriers Scale (EBBS)
measure of perceived benefits and barriers to physical activity, Jackson, Hogue,
Phillips Contextualized Stress Measure (JHP) for perceived stress, Hardiness
Index for transformational coping, Stressful Life Events Scale for stress
assessment for the previous three months, Brief Symptom Inventory (BSI-18)®
index for depression, Self-Efficacy for Exercise Behaviors Scale for exercise self-
efficacy, Weight Efficacy Lifestyle (WEL) Questionnaire for weight management

self-efficacy, and Short Form 36 Version 2 (SF-36v2) for quality of life
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assessment. Participants anonymously completed the questionnaire in private

rooms.

Measures

The cross-sectional data used for the following analyses were obtained
during baseline data collection of the P.R.I.5.E.® study. Baseline data included
responses to an extensive questionnaire, blood serum analyses, anthropometric
measurement, salivary cortisol analysis, and blood pressure and heart rate
measurement. The questionnaire collected data on diet and physical activity,
demographics (i.e. race, age, place of birth, household size, marital status, highest
degree earned, hours worked per week, income), disease history, and included
the STAXI-2, EBBS, JHP Measure, Hardiness Index, Stressful Life Events Scale,
BSI-18, Self-Efficacy for Exercise Behaviors Scale, WEL questionnaire, and SF-

36v2.

SF-36™ Version 2
The SF-36v2 was used to measure HRQoL, the exposure of interest. This
survey is a multi-purpose short-form that yields eight functional health and well-
being scale scores, as well as psychometrically-based physical and mental health
summary scores. The eight scale scores in the second version of the SF-36 are
physical functioning, role-physical, bodily pain, general health, vitality, social

functioning, role-emotional, and mental health. Reliability statistics, such as the
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Cronbach’s alphas calculated in this study, have exceeded 0.70 in more than 25
studies (78). The validity of this measure was demonstrated through the
International Quality of Life Assessment Project in 1991(79). The SF-36v2 is a
generic measure, appropriate for use in general and specific populations, that
provides useful information on HRQoL as a result of a wide range of different
treatments for many diseases and interventions. Few studies have investigated
the use of the SF-36v2 as a predictor. Rodriguez-Artalejo et al. used the SF-36v2
in a survival analysis of HRQoL on time to hospital readmission and death
among congestive heart failure patients (80). The hypothesis guiding this study
is that higher SF-36v2 scores, which represent good health, will reflect lower risk

of CVD in the three CVD risk factors of interest, LDL, HDL, and total cholesterol.

Demographics

During baseline testing, detailed demographic data were collected on
each participant. This included self-reported race/ethnicity, birthplace, age,
marital status, education, employment status (hours worked per week),
household income, composition, and size, tobacco use, drinking habits, and use
of vitamins or supplements. In a few instances when self-reported race and
ethnicity were missing, race and ethnicity were classified by the interviewer. For
the purpose of this study, only age, smoking status, current use of alcohol,
education, income, employment status, birthplace, and marital status were

treated as potential confounders or effect modifiers. Though socioeconomic
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status explains much of the differential risk in CVD, race and ethnicity are still
very important indicators. This point is illustrated by Boykin et al; their data
show that the most advantaged African American women, those with higher
socioeconomic status, had similar or worse risk profiles than the most
disadvantaged white women, indicating a substantial gap between African
American of lower socioeconomic status and their white counterparts (81). It is
hypothesized that less favorable socioeconomic factors among our group of

African American women will associate with lower HRQoL scores and higher

risk of unhealthy levels of LDL, HDL, and total cholesterol.

Body Mass Index

A relationship between adiposity, as measured by body mass index, and
quality of life is well established. Hopman et al. found a decrease in SF-36 scores
as one’s body mass index increased, especially in the physical functioning scale
score (82). Body mass indices were estimated using the height and weight
measurements obtained during baseline testing and derived from the standard
weight in kilograms divided by height in meters-squared equation. It is
hypothesized that a higher body mass index will correlate with lower SF-36 v2
scores.

Furthermore, previous research shows that body mass index is positively
correlated with unhealthy cholesterol. This includes an increase in LDL and total

cholesterol and a decrease in HDL (62). Given that body mass index is an
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independent risk factor for the exposure, HRQoL, and the outcomes, LDL, HDL,
and total cholesterol levels, it will be controlled for as a confounder in the

following analyses.

Cardiovascular Risk Factors

Serum samples from all participants were used to determine biomarker
levels for CVD. This includes adiponectin, PAI-1, TNF-a, IL-6, IL-10, C-reactive
protein, LDL, HDL, and total cholesterol. Little evidence exists on the predictive
nature of HRQoL in relation to CVD risk factors such as HDL, LDL, and total
cholesterol, the outcomes of interest for these analyses. The main hypothesis of
this study is that poor HRQoL will correlate with unhealthy levels of HDL, LDL,
and total cholesterol, thus indicating an increased risk for CVD among study

participants with low SF-36v2 scores.

Data Handling & Analysis

All data from the questionnaire, anthropometric, and lab results forms
were entered using DATAFAX (83). This involved faxing data collection forms
to a computer system that converted the raw information into statistical data.
SAS® Version 9.2 was used for data cleaning and analysis (84). Preliminary
descriptive analyses for all variables of interest were performed in order to check
for outliers and missing values. All biologically implausible data were set to

missing.
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Of the 239 participants in the P.R.1.S.E.® study, only African American
women were included in the sample population. In addition, two African
American women that identified themselves as Hispanic were excluded from
analyses. Furthermore, one woman with an underweight body mass index was
removed from the study sample, leaving n=207 participants for analyses.

SF-36v2 scale and component summary scores were calculated using
QualityMetric Health Outcomes™ Scoring Software Version 4.0 (85).
Cronbach’s alphas were calculated to demonstrate SF-36v2 reliability. Age was
treated both as a continuous and multilevel categorical variable. Body mass
index was treated as a continuous variable and categorized as normal (18.5 - 25.0
kg/m?), overweight (25.0 - 30.0 kg/m?), and obese (> 30.0 kg/m?). Current
smoking status, current alcohol use, site, and birthplace were treated as
dichotomous categorical variables, while income, marital status, education, and
employment status were initially multilevel categorical variables. HDL, LDL,
and total cholesterol were initially treated as continuous variables.

Univariate analyses were conducted by running frequencies on age, body
mass index, income, employment status, birthplace, marital status, smoking
status, alcohol use, and education by study site. In addition, the central
tendencies of the SF-36v2 scale and component summary scores were calculated
using standard procedures in the SAS program. Lastly, the distribution of those
with above median scale and component summary scores were determined by

site. After these analyses, all remaining multilevel categorical and continuous
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variables were made dichotomous. Age was dichotomized by the median, while
HDL, LDL, and total cholesterol were dichotomized by American Heart
Association standards, where unhealthy serum levels were < 50mg/dL, =160
mg/dL, and = 240 respectively (61). Marital status was dichotomized as married
or living with partner (married) vs. single, widowed, divorced, separated, or not
living with partner (unmarried), education as high school or less vs. > high
school, income as < $60,000 U.S. dollars (USD)/year vs. = $60,000 USD/year, and
employment status as part-time (<30 hours/week) vs. full-time (= 30
hours/week).

Bivariate associations between the main outcomes (HDL, LDL, and total
cholesterol) and the HRQoL physical and mental health component summary
scores (PCS and MCS) were examined using Cochran-Mantel-Haenszel odds
ratios. Stratified analyses were conducted, and Breslow-Day p-values were used
to identify significant interaction terms. The correlations between independent
variables and HRQoL scores were also examined and the final models were built
based on the observed associations and theory; body mass index was determined
to be a confounder a priori.

Multivariate models were tested using logistic regression with total
cholesterol, LDL, and HDL as the outcome variables. Body mass index, other
potential confounders, and the two exposure variables were in the full model for
each outcome. Forward regression techniques were used to construct the

reduced model. The final models for each outcome included body mass index,
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PCS, MCS, and variables that remained significant at p< 0.20. The two exposure

variables and body mass index were forced back into the model if eliminated.
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Results

Table 1 lists the univariate results comparing women at both study sites
for general characteristics. Significant differences in age, birthplace, and
education were observed between the two study sites (p = 0.0201, 0.015, and
0.0041 respectively). As indicated, the majority of participants were obese,
between 30 and 49 years of age, full-time employees, unmarried, born in the
United States, non-smokers, use alcohol, and had higher than a high school
education.

The means, medians, standard deviations, and number of observations
missing for SF-36v2 scale and component summary scores are described in Table
2. The highest scale score was physical functioning (mean = 85.48) and the
lowest was vitality (mean = 57.71). Cronbach’s alphas were greater than 0.70 for
every scale except bodily pain (data not shown).

As illustrated in Table 3, the proportion of participants with above median
SF-36v2 scale and summary scores (exposed) did not differ by site. The physical
functioning and role-physical scales had the largest proportion of participants
with above median scores (48.3%). Bodily pain had the lowest proportion of
women with above median scores (33.3%). The proportion of exposed

participants was 48.8% and 49.3% in the PCS and MCS, respectively.
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Table 4 shows the crude prevalence ratios for the exposures and the
outcomes. There was no statistically significant difference between those with
above median and less than or equal to median PCS or MCS with respect to LDL,
HDL, and total cholesterol. Each 95% confidence interval contained the null
value of 1.00.

Breslow-Day p-values were calculated for the association between both
exposures, independently, and each outcome, independently, controlling for
potential confounders. In cases where 0 was a cell value, 0.5 was added to each
cell and the Logit aOR was calculated. The Brewslow-Day test for intrastratum
homogeneity did not identify any effect modifiers; all Breslow-Day p-values
were greater than 0.05. These data are shown in Table 5 in the appendix.

Independent variables were examined for statistically significant
associations with all exposures and outcomes. There was a significant
association between alcohol use and above median MCS (PR = 0.74; 95% CI: 0.56
- 0.97), education and high risk HDL levels (PR = 1.49; 95% CI: 1.09 - 2.03), and
marital status and high risk total cholesterol levels (PR = 0.06; 95% CI: 0.00 -
0.99). No independent variables were found to have a statistically significant
relationship with both an exposure and outcome. Even so, body mass index was
controlled for in all models because of its documented association with both
quality of life and cholesterol.

Table 7 shows collinearity diagnostics for the full models for each

outcome. The criterion for collinearity was a conditional index greater than 30
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accompanied by at least two variance decomposition proportions greater than
0.5. No collinearity issues were identified in any of the full models.

Tables 8 - 10 describe the characteristics of the full and reduced models for
each outcome. The criterion for inclusion in the forward regression was a p-
value less than 0.2. For the LDL model, only alcohol use and education were
significant predictors (p = 0.042 and 0.1801, respectively); PCS, MCS, and body
mass index were forced back into the model (Table 8). Education, marital status,
employment status, and smoking status were significant predictors of high risk
LDL levels (p = 0.0025, 0.0203, 0.0526, and 0.2063, respectively). As in the LDL
model, PCS, MCS, and body mass index were forced into the model after initial
elimination (Table 9). Marital status, employment status, education, and
birthplace were significant predictors of high risk total cholesterol levels (p =
0.0044, 0.0603, 0.0533, and 0.1157, respectively) at alpha=0.20 (Table 10). PCS,
MCS, and body mass index were also forced back into the total cholesterol
model.

The reduced models from tables 8 - 10 were used to calculate adjusted
odds ratios for the association between PCS and the three outcomes, as well as
MCS and the outcomes of interest. Table 11 demonstrates these findings
alongside the crude prevalence ratios from Table 4. Each of the six adjusted odds
ratios were statistically insignificant; the null value of 1.00 was included in every

95% confidence interval.
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Discussion

This study attempted to provide evidence for the use of the SF-36v2 as a
predictor of the following cardiovascular risk factors: LDL, HDL, and total
cholesterol. Results from this study did not support the hypothesis that higher
HRQoL scores would have a protective effect on high risk cholesterol levels.

1) Does higher health-related quality of life, as determined by the SF-36v2, correlate
with less cardiovascular disease risk when controlling for Body Mass Index?

The data in the present study do not appear to support this hypothesis at a
statistically significant level. The null value of 1.00 was included in each of
the 95% confidence intervals for the adjusted odds ratios for both exposures
and each of the outcomes of interest.

2) What model best predicts the relationship between heath-related quality of life and
risk factors (i.e. LDL, HDL, and total cholesterol) for cardiovascular disease?
Interestingly, the best models for predicting high risk LDL, HDL, and total
cholesterol did not include the PCS, MCS, or body mass index. The best
predictors for cardiovascular risk attributable to cholesterol levels were
socioeconomic, lifestyle, and sociodemographics factors such as marital
status, employment status, education, alcohol use, smoking status, and
birthplace. The two exposures and a priori confounder had to be forced back

into the reduced models for adjusted odds ratio ascertainment.
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Strengths & Limitations

A major strength of this study is its contribution to the literature on
HRQoL. The use of the SF-36v2, and HRQoL in general, as a predictor of disease
risk is greatly under researched. Limitations of this study include a priori
assumptions about study participants, reliability of scale scores, potential for
bias, and limited external validity.

As mentioned above, the study participants were assumed to have the
literacy and capacity to interpret each of the 36 items on the SF-36v2 and their
accompanying Likert scale. The Cronbach’s a for the bodily pain scale score did
not demonstrate sufficient reliability, affecting the resulting PCS score.
Furthermore, the questionnaire relied on self-reported information that is
vulnerable to recall bias. This leads to the potential for exposure
misclassification, biasing our results in either direction. Additionally, inaccuracy
in laboratory measurement of the outcomes could also lead to bias in either
direction. Lastly, the external validity of this study is limited because of the
focus on such a specific population. These results, though insignificant, are not

appropriate for application to other groups of women or the general population.

Future Research
Further investigation of the relationship between SF-36v2 scores and

cholesterol levels is needed before a definitive conclusion can be reached
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regarding a lack of association between the two. Similarly, future studies should
investigate other CVD risk factors such as hypertension and biomarkers of
atherosclerosis. Investigating risk factors for other diseases would also benefit
HRQoL literature. Replication studies in other groups are also needed to
establish the validity of these results to broader populations. Finally,
longitudinal studies of SF-36v2 scores and CVD incidence could determine the
predictive capability of this HRQoL measure, independent of known CVD risk

factors.
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Conclusions

The data present in this study are inadequate for providing a definitive
conclusion on the relationship between SF-36v2 scores and serum levels of LDL,
HDL, and total cholesterol when controlling for body mass index. Further
investigation of this association in both similar and different populations is
needed in order to draw any conclusions. Use of the SF-36v2 as a predictor of
cholesterol risk is not supported by the data in this study, yet investigation of its

use for evaluating other CVD risk factors is still warranted.
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Variable Total Participants Grady Meharry p-value°
(n=207) (n=152) (n=55)
No. | % No. | % No. | %

Age, years

20-29 42 20.3 33 21.7 9 16.4

30-39 69 333 55 36.2 14 255

40-49 78 37.7 56 36.8 22 40.0

50+ 18 8.7 8 5.3 10 18.2 0.0201*
BMI Category, kg/m2

Normal 21 10.1 17 11.2 4 7.3

Overweight 61 29.5 44 28.9 17 30.9

Obese 125 60.4 91 59.9 34 61.8 0.7092*
Income, USD

< $60,000 124 59.9 91 59.9 33 60.0

$60,000 - $100,000 47 22.7 36 23.7 11 20.0

> $100,000 19 9.2 12 7.9 7 12.7

Missing 17 8.2 13 8.6 4 7.3 0.7174*
Hours Worked Per Week

<10 1 0.5 1 0.7 0 0.0

10-20 2 1.0 2 1.3 0 0.0

21-30 4 1.9 3 2.0 1 1.8

31-40 91 44.0 73 48.0 18 32.7

> 40 108 52.2 73 48.0 35 63.6

Missing 1 0.5 0 0.0 1 1.8 0.1364
Birthplace

United States 180 87.0 127 83.6 53 96.4

Other 24 11.6 23 15.1 1 1.8

Missing 3 1.4 2 1.3 1 1.8 0.0105
Marital Status

Married/Living With Partner 87 42.0 68 4.7 19 34.5

Separated/Widowed/Divorced 46 22.2 31 20.4 15 27.3

Single/Never Married 73 35.3 52 34.2 21 38.2

Missing 1 0.5 1 0.7 0 0.0 0.5230
Current Smoker

Yes 9 4.3 6 3.9 3 5.5

No 197 95.2 146 96.1 51 92.7

Missing 1 0.5 0 0.0 1 1.8 0.2714
Currently Drink Alcohol

Yes 141 68.1 104 68.4 37 67.3

No 64 30.9 47 30.9 17 30.9

Missing 2 1.0 1 0.7 1 1.8 0.6746
Highest Degree Earned

Less than HS/HS equivalent 40 19.3 32 21.1 8 14.5

Some College/College 113 54.6 90 59.2 23 41.8

Graduate/Professional/Other 53 25.6 29 19.1 24 43.6

Missing 1 0.5 1 0.7 0 0.0 0.0041

®Participants met age and health eligibility criteria for the 2004-2007 P.R.I.S.E.® Study conducted by Emory University and Meharry Medical

College

bp-values were calculated using Fisher's Exact Test, unless indicated by an asterisk

*Calculated using chi-square test
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Table 2. Central Tendencies of SF-36v2 Scale and Component Summary Scores for Female
African American P.R.I.S.E.® Study Participants, n=207* b

SF-36 Scale Mean Median Standard Deviation n=missing
Physical Functioning 85.48 90.00 18.45 2
Role-Physical 84.27 93.75 21.59 3
Bodily Pain 75.29 84.00 22.97 1
General Health 72.71 77.00 17.17 0
Vitality 57.71 56.25 17.44 1
Social Functioning 82.04 87.50 21.75 1
Role-Emotional 83.05 91.67 22.95 2
Mental Health 75.79 80.00 16.84 1
Physical Component 51.76 53.02 6.65 4
Mental Health Component 48.57 51.10 10.16 3

#Participants met age and health eligibility criteria for the 2004-2007 P.R.I.S.E.® study conducted by Emory University
and Meharry Medical College

PSF-36v2 scale and component summary score means, medians, and standard deviations were calculated by standard
procedures



Table 3. Proportion of Participant SF-36v2 Scale and Summary Scores Above the Median for
Female African American P.R.I.S.E.® Study Participants®
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SF-36 Scale Total & by Site No. % Above Median Score p-value®
Physical Functioning

Total (n=207) 100 48.3

Grady (n=152) 70 46.1

Meharry (n=55) 30 54.5 0.3173
Role-Physical

Total 100 48.3

Grady 71 46.7

Meharry 29 52.7 0.4220
Bodily Pain

Total 69 33.3

Grady 47 30.9

Meharry 22 40.0 0.2325
General Health

Total 85 41.1

Grady 63 414

Meharry 22 40.0 0.8517
Vitality

Total 93 44.9

Grady 68 447

Meharry 25 45.5 0.9571
Social Functioning

Total 99 47.8

Grady 70 46.1

Meharry 29 52.7 0.4182
Role-Emotional

Total 99 47.8

Grady 69 45.4

Meharry 30 54.5 0.2133
Mental Health

Total 88 42.5

Grady 59 38.8

Meharry 29 52.7 0.0797
Physical Component

Total 101 48.8

Grady 71 46.7

Meharry 30 54.5 0.3196
Mental Health Component

Total 102 49.3

Grady 71 46.7

Meharry 31 56.4 0.2042

Participants met age and health eligibility criteria for the 2004-2007 P.R.I.S.E.® Study conducted by Emory University and
Meharry Medical College

bp—values were calculated using chi-square test



Table 4. Crude Prevalence Ratios for Exposures (PCS & MCS) and Outcomes (LDL,

HDL, & Total Cholesterol)

Above Median SF-36 Component Summary LDL
Scores Unhealthy Healthy PR (95% CI)
Physical Component 1 (0.49%) 100 (49.26%) 0.51 (0.05 - 5.48)
Mental Health Component 1 (0.49%) 101 (49.50%) 0.50 (0.05 - 5.43)
Above Median SF-36 Component Summary HDL
Scores Unhealthy Healthy PR (95% CI)

Physical Component

45 (22.17%)

56 (27.59%)

0.97 (0.71 - 1.31)

Mental Health Component

45 (22.55%)

56 (27.45%)

1.00 (0.74 - 1.35)

Above Median SF-36 Component Summary
Scores

Total Cholesterol

Unhealthy Healthy PR (95% CI)
Physical Component 3 (1.48%) 98 (48.28%) 1.51 (0.26 - 8.87)
Mental Health Component 2 (0.98%) 100 (49.02%) 0.67 (0.11 - 3.91)

50
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Table 5. Adjusted Odds Ratios for the Assocation Between Exposures (PCS & MCS) and Outcomes (LDL, HDL, & Total Cholesterol) Controlled for Potential Confounders

Adjusted Odds Ratios for the Association Between SF-36v2 Physical Component Score and
LDL Controlled for Potential Confounders

Adjusted Odds Ratios for the Association Between SF-36v2 Mental Health Component
Score and LDL Controlled for Potential Confounders

Crude OR = 0.51 (0.05 - 5.48)

Crude OR = 0.50 (0.05 - 5.43)

Variable | aOR | 95% CI | Breslow-Day P-Value Variable I aOR I 95% CI | Breslow-Day P-Value
Age 0.46 0.04 -5.65 0.46 Age 0.55 0.06 - 5.16 0.30
Education 0.64 0.07 -5.89 0.30 Education 0.43 0.04 -4.87 0.43
Income 0.50 0.05-4.83 0.32 Income 0.51 0.04-6.23 0.46
Current Alcohol Use 0.57 0.06 -5.61 0.34 Current Alcohol Use 0.38 0.03-4.89 0.50
Current Smoking Status 0.51* 0.05-5.48 Current Smoking Status 0.50* 0.05 - 5.42

Body Mass Index 0.49* 0.05-5.30 . Body Mass Index 0.54* 0.05 - 5.85 .
Birthplace 0.49 0.04-5.41 0.38 Birthplace 0.55 0.04-7.41 0.52
Marital Status 0.49 0.05-5.40 0.39 Marital Status 0.48 0.04-5.35 0.40
Employment Status 0.49* 0.05-5.37 . Employment Status 0.48* 0.04-5.21 .
Mental Health Component 0.51 0.05 - 4.80 0.06 Physical Component 0.51 0.05 - 4.80 0.06

Adjusted Odds Ratios for the Association Between SF-36v2 Physical Component Score and
HDL Controlled for Potential Confounders

Crude OR = 0.97 (0.71-1.31)

Adjusted Odds Ratios for the Association Between SF-36v2 Mental Health Component
Score and HDL Controlled for Potential Confounders

Crude OR = 1.00 (0.74 - 1.35)

Variable | aOR | 95% Cl | Breslow-Day P-Value Variable | aOR I 95% CI | Breslow-Day P-Value
Age 0.95 0.71-1.29 0.19 Age 1.02 0.75-1.39 0.30
Education 1.02 0.75-1.37 0.35 Education 0.99 0.74-1.34 0.86
Income 0.96 0.69-1.32 0.26 Income 0.96 0.70-1.31 0.43
Current Alcohol Use 0.97 0.72-1.32 0.41 Current Alcohol Use 1.01 0.75-1.37 0.47
Current Smoking Status 0.95 0.70-1.29 0.81 Current Smoking Status 1.02 0.75-1.38 0.07
Body Mass Index 0.96 0.71-1.30 0.37 Body Mass Index 1.02 0.75-1.38 0.76
Birthplace 0.98 0.72-1.33 0.63 Birthplace 0.99 0.73-1.35 0.75
Marital Status 0.98 0.72-1.32 0.39 Marital Status 1.01 0.74-1.36 0.95
Employment Status 0.97 0.72-1.31 0.20 Employment Status 0.95 0.70-1.29 0.67
Mental Health Component 0.97 0.71-1.31 0.99 Physical Component 1.01 0.74 - 1.36 0.99

Adjusted Odds Ratios for the Association Between SF-36v2 Physical Component Score and
Total Cholesterol Controlled for Potential Confounders

Crude OR = 1.51(0.26 - 8.87)

Adjusted Odds Ratios for the Association Between SF-36v2 Mental Health Component
Score and Total Cholesterol Controlled for Potential Confounders

Crude OR = 0.67 (0.11-3.91)

Variable | aOR | 95% Cl | Breslow-Day P-Value Variable | aOR | 95% CI | Breslow-Day P-Value
Age 1.67 0.25-11.11 0.19 Age 0.63 0.11-3.52 0.52
Education 1.60 0.31-8.26 0.07 Education 0.62 0.11-3.68 0.81
Income 1.40 0.25-7.95 0.56 Income 0.72 0.13-4.06 0.53
Current Alcohol Use 1.56 0.26-9.28 0.82 Current Alcohol Use 0.64 0.1-3.82 0.98
Current Smoking Status 1.52% 0.26 - 8.87 . Current Smoking Status 0.67* 0.11-3.90 .
Body Mass Index 1.59 0.25-10.05 0.22 Body Mass Index 0.64 0.12-3.32 0.20
Birthplace 1.48 0.26-8.54 0.72 Birthplace 0.80 0.11-5.90 0.24
Marital Status 1.47* 0.26-8.33 . Marital Status 0.64* 0.11-3.62 .
Employment Status 1.60 0.25-10.13 0.20 Employment Status 0.84 0.12-5.78 0.67
Mental Health Component 0.97 0.71-1.31 0.99 Physical Component 0.70 0.13-3.84 0.10

*Logit OR calculated by adding 0.5 to each cell



Table 6. Crude Prevalence Ratios for Assocations between Potential Confounders
and Exposures (PCS & MCS) and Outcomes (LDL, HDL, & Total Cholesterol)

Demographic Characteristics

Physical
Component

Mental Health
Component

PR (95% Cl)

Age

Education

Income

Current Alcohol Use
Current Smoking Status
Body Mass Index
Birthplace

Marital Status
Employment Status

0.81 (0.61 - 1.08)

1.27 (0.96 - 1.66)

0.78 (0.51 - 1.18)

1.13 (0.81 - 1.56)

0.84 (0.64 - 1.12)

1.26 (0.90 - 1.76)

1.13 (0.83 - 1.58)

0.74 (0.56 - 0.97)

0.89 (0.42 - 1.88)

1.11 (0.61 - 2.03)

1.18 (0.71 - 1.97)

0.72 (0.51 - 1.01)

0.99 (0.65 - 1.51)

0.63 (0.35 - 1.14)

0.98 (0.74 - 1.29)

0.97 (0.74 - 1.28)

1.17 (0.49 - 2.79)

3.57 (0.58 - 22.04)

Demographic Characteristics

LDL

HDL

Total Cholesterol

PR (95% Cl)

Age

Education

Income

Current Alcohol Use
Current Smoking Status
Body Mass Index
Birthplace

Marital Status
Employment Status

1.16 (0.17 - 8.05)

0.85 (0.62 - 1.16)

2.31(0.43 - 12.35)

4.15 (0.60 - 28.57)

1.49 (1.09 - 2.03)

2.08 (0.39 - 10.93)

0.53 (0.08 - 3.69)

1.01 (0.72 - 1.41)

0.53 (0.11 - 2.56)

0.45 (0.07 - 3.15)

0.94 (0.68 - 1.29)

0.91 (0.17 - 4.83)

2.20 (0.13 - 38.10)

0.49 (0.14 - 1.69)

1.52 (0.09 - 25.18)*

1.06 (0.06 - 19.02)*

1.37 (0.73 - 2.56)

0.56 (0.07 - 4.61)

2.50 (0.27 - 23.08)

1.04 (0.66 - 1.66)

3.75 (0.73 - 19.39)

0.24 (0.03 - 2.30)

0.75 (0.55 - 1.01)

0.06 (0.00 - 0.99)*

0.36 (0.02 - 6.13)

3.17 (0.51 - 19.56)

0.18 (0.02 - 1.31)

Statistically significant

* Logit OR calculated by adding 0.5 to each cell




Table 7. Collinearity Assessment for LDL, HDL, and Total Cholesterol
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A.LDL
VARIABLE VDP1 | VDP2 | VDP3 | VDP4 | VDP5 | VDP6 [ VDP7 | VDP8 [ VDP9 | VDP10 [ VDP11 | VDP12
EIGENVAL 0 0 0.0729 | 0.1294 | 0.2686 | 0.3224 [ 0.5413 | 0.7269 [ 0.8853 | 0.9997 | 1.0136 | 7.04
CONDINDX 3157.6 | 1464.9 | 9.8264 | 7.3759 | 5.12 4.673 | 3.6065 | 3.1122 | 2.8199 | 2.6538 | 2.6354 1
Intercept 0.97 0.03 0 0 0 0 0 0 0 0 0 0
PCS 0 0 0.0089 | 0.6202 | 0.0054 | 0.0316 | 0.0286 | 0.1051 | 0.0122 | 0.0048 | 0.1806 | 0.0025
MCS 0 0 0.0886 | 0.078 [ 0.033 | 0.0181 [ 0.5234 | 0.2017 [ 8E-05 | 0.0017 | 0.0509 | 0.0046
Birthplace 0 0 0.0137 | 0.4584 | 0.0462 | 0.4587 | 0.0013 [ 0.013 | 0.0044 | 1E-05 | 0.0006 | 0.0039
Smoking Status 0 0 0 0 0 0 6E-05 [ 1E-05 | 0.0001 | 0.9736 | 0.0262 0
Alcohol Use 0 0 0.1156 | 0.0589 | 0.0026 | 0.1975 | 0.2091 [ 0.3506 | 0.0078 | 0.0014 | 0.0524 | 0.0042
Age 0 0 3E-05 | 0.1914 [ 0.0797 | 0.2878 [ 0.0385 | 0.0003 | 0.3887 | 9E-05 [ 0.0101 | 0.0035
Body Mass Index 0.13 0.87 0 0 0 0 0 0 0 0 0 0
Income 0 0 0.8176 | 0.05 [ 0.1017 | 0.0051 [ 0.0104 | 0.0016 | 0.0105 | 3E-05 | 0.0009 | 0.002
Empoyment Status | 0.87 0.13 0 0 0 0 0 0 0 0 0 0
Marital Status 0 0 0.0111 | 0.4383 | 0.2384 | 0.0535 [ 0.0915 | 0.0114 [ 0.0549 | 0.0027 [ 0.095 | 0.0032
Education 0 0 0.8317 | 0.0165 | 0.1328 | 0.0058 | 0.0003 | 7E-05 | 0.0094 | 5E-05 | 0.0013 | 0.002
B. HDL
VARIABLE VDP1 VDP2 | VDP3 | VDP4 | VDP5 | VDP6 VDP7 | VDP8 | VDP9 | VDP10 | VDP11 | VDP12
EIGENVAL 0.0085 | 0.0504 | 0.0815 | 0.1855 [ 0.2286 | 0.3651 [ 0.4265 | 0.5162 | 0.5962 | 0.8783 | 1.0194 | 7.6438
CONDINDX 30.027 | 12.311 | 9.6874 | 6.4193 | 5.7821 | 4.5754 [ 4.2335 | 3.8482 | 3.5806 | 2.9501 | 2.7383 1
Intercept 0.9465 | 0.0458 | 0.0029 | 0.0029 [ 0.0009 | 0.0006 [ 2E-05 | 1E-05 0 0.0002 | 1E-05 [ 0.0002
PCS 0.0149 | 0.0084 | 0.0321 | 0.0673 | 0.0047 | 0.1888 [ 0.4858 | 0.0288 | 0.0867 | 0.0767 | 0.0018 | 0.0042
MCS 0.0019 | 0.0468 | 0.0288 | 0.0235 [ 0.1975 | 0.0006 [ 0.0952 | 0.3183 | 0.283 | 6E-05 | 6E-05 | 0.0042
Birthplace 0.0084 | 0.096 | 0.8349 | 0.0414 [ 0.0015 | 0.0137 [ 0.0013 | 0.0003 0 0.0009 | 1E-05 [ 0.0015
Smoking Status 0.0045 | 0.0005 | 0.0066 | 0.0168 [ 0.0004 | 0.0002 [ 0.0189 | 0.0838 | 0.1094 | 0.0366 | 0.7215 | 0.0009
Alcohol Use 0.0411 | 0.0118 | 0.0364 | 0.4127 [ 0.221 | 0.1973 [ 0.0306 | 0.0013 | 0.0374 | 0.0072 | 1E-05 | 0.0033
Age 0.0339 | 0.0041 | 0.026 | 0.2106 | 0.0068 | 0.0332 | 0.0115 | 0.3707 | 0.2513 | 0.0008 | 0.0472 | 0.0039
Body Mass Index | 0.0227 | 0.6733 | 0.2307 [ 0.0458 | 0.0198 [ 0.004 | 3E-05 | 0.0017 | 1E-05 | 0.0007 | 5E-05 | 0.0012
Income 0.0504 | 0.0002 | 0.005 | 0.3483 [ 0.4484 | 0.0382 [ 0.0262 | 0.0562 | 0.0064 | 0.0121 | 0.0052 | 0.0032
Empoyment Status | 0.8601 | 0.123 | 0.0061 | 0.0086 [ 0.0009 | 0.0008 [ 1E-05 0 0 0.0002 | 1E-05 [ 0.0003
Marital Status 0.005 | 0.0118 | 0.0031 | 0.0756 | 0.3437 | 0.3603 | 0.1668 | 0.0003 | 0.0172 [ 0.0099 | 0.0025 [ 0.004
Education 0.0001 | 0.0041 | 0.0009 | 0.0038 | 0.0367 | 0.0545 [ 0.2375 | 0.0537 | 0.0121 | 0.5621 | 0.0313 | 0.003
C. Total Cholesterol
VARIABLE VDP1 | VDP2 | VDP3 | VDP4 | VDP5 | VDP6 [ VDP7 | VDP8 [ VDP9 | VDP10 [ VDP11 | VDP12
EIGENVAL 0.0145 | 0.0721 | 0.1225 | 0.2364 | 0.3251 | 0.3882 [ 0.5079 | 0.7287 | 0.8175 1 1 6.7872
CONDINDX 21.667 | 9.7034 | 7.4428 | 5.3587 | 4.5695 | 4.1813 [ 3.6554 | 3.052 | 2.8814 | 2.6052 | 2.6052 1
Intercept 0.9849 | 0.0014 | 0.0084 | 3E-05 [ 0.003 | 0.0008 [ 0.0005 | 0.0007 0 0 0 0.0004
PCS 0.0285 | 0.1979 | 0.5572 | 0.0052 | 0.0093 | 0.0288 | 0.1407 | 0.0109 | 0.0184 0 0 0.0031
MCS 0.0057 | 0.0881 | 0.0031 | 0.5025 [ 0.0347 | 0.0255 [ 0.1754 | 0.056 | 0.1046 0 0 0.0046
Birthplace 0.0405 | 0.0499 | 0.0228 | 0.6224 [ 0.0622 | 0.0695 [ 0.1233 | 0.001 [ 0.0039 0 0 0.0046
Smoking Status 0 1E-05 0 0 0 1E-05 0 1E-05 [ 4E-05 | 0.1786 | 0.8213 0
Alcohol Use 0.2557 | 0.0043 | 0.068 | 0.1136 [ 0.0476 | 0.389 [ 0.0051 | 0.0814 | 0.0314 0 0 0.004
Age 0.2475 | 0.3063 | 0.1419 | 0.0005 [ 0.0577 | 0.0789 [ 0.0385 | 0.1079 | 0.0181 0 0 0.0027
Body Mass Index [ 0.0836 | 0.8687 | 2E-05 | 0.0024 | 0.0135 | 0.0162 | 0.0123 | 0.0003 | 0.0014 0 0 0.0018
Income 0.6441 | 0.001 | 0.0611 | 0.0636 | 0.1026 | 0.047 [ 0.0002 | 3E-05 [ 0.0785 0 0 0.0019
Empoyment Status | 0.68 | 0.0821 | 0.2202 | 0.0038 [ 0.0017 | 0.0032 [ 0.0044 | 0.0014 | 0.0022 0 0 0.0011
Marital Status 0 1E-05 | 2E-05 | 2E-05 | 1E-05 0 1E-05 | 1E-05 | 2E-05 | 0.8213 | 0.1786 0
Education 0.3774 | 0.127 | 0.0053 | 0.0001 | 0.3449 | 0.0039 [ 0.0087 | 0.0951 | 0.0346 0 0 0.003




Table 8. Logistic Regression Models for LDL
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A. Full Model
Parameter Estimates
Variable Comparison DF Parameter Estimate Standard Error t Value Pr>|t|
Intercept 1 0.0584 0.0680 0.86 0.3915
PCs Above Median : Below Median 1 -0.0108 0.0196 -0.55 0.5822
MCS Above Median : Below Median 1 -0.0135 0.0202 -0.67 0.5069
Birthplace Outside of U.S. : U.S. 1 -0.0331 0.0319 -1.04 0.3013
Smoking Status Yes : No 1 0.0031 0.0464 0.07 0.9468
Alcohol Use Yes : No 1 -0.0254 0.0223 -1.14 0.2571
Age Above Median : Below Median 1 -0.0101 0.0213 -0.48 0.6346
Body Mass Index Overweight/Obese : Normal 1 0.0114 0.0335 0.34 0.7331
Income <$60,000 : >$60,000 1 -0.0041 0.0231 -0.18 0.8580
Employment Status Full-time : Part-time 1 0.0165 0.0565 0.29 0.7701
Marital Status Married : Unmarried 1 -0.0207 0.0212 -0.98 0.3297
Education <High School : >High School 1 0.0573 0.0263 2.18 0.0309
B. Reduced Model
Parameter Estimates
Variable Comparison DF Parameter Estimate Standard Error t Value Pr> |t
Intercept 1 0.0276 0.0340 0.81 0.4173
PCS Above Median : Below Median 1 -0.0068 0.0173 -0.39 0.6956
MCS Above Median : Below Median 1 -0.0146 0.0175 -0.83 0.4051
Education <High School : >High School 1 0.0460 0.0223 2,07 0.0402
Alcohol Use Yes : No 1 -0.0254 0.0189 -1.35 0.1801
Body Mass Index Overweight/Obese : Normal 1 0.0080 0.0283 0.28 0.7785
Table 9. Logistic Regression Models for HDL
A. Full Model
Parameter Estimates
Variable Label DF Parameter Estimate Standard Error t Value Pr>|t|
Intercept 1 0.1685 0.2591 0.65 0.5162
PCS Above Median : Below Median 1 -0.0142 0.0748 -0.19 0.8502
MCS Above Median : Below Median 1 -0.0059 0.0770 -0.08 0.9389
Birthplace Outside of U.S. : U.S. 1 -0.0212 0.1216 -0.17 0.8616
Smoking Status Yes : No 1 -0.1835 0.1766 -1.04 0.3002
Alcohol Use Yes : No 1 0.0112 0.0849 0.13 0.8957
Age Above Median : Below Median 1 -0.0525 0.0809 -0.65 0.5177
Body Mass Index Overweight/Obese : Normal 1 0.1395 0.1275 1.09 0.2756
Income <$60,000 : 2$60,000 1 0.0010 0.0878 0.01 0.9913
Employment Status Full-time : Part-time 1 0.2797 0.2150 1.30 0.1951
Marital Status Married : Unmarried 1 -0.1820 0.0807 2.05 0.0255
Education <High School : >High School 1 0.2482 0.1003 247 0.0143
B. Reduced Model
Parameter Estimates
Variable Comparison DF Parameter Standard t Value Pr> |t
Intercept 1 0.09867 0.20621 0.48 0.6328
PCS Above Median : Below Median 1 -0.00208 0.06892 -0.03 0.9759
MCS Above Median : Below Median 1 -0.01112 0.06989 -0.16 0.8737
Eduation <High School : >High School 1 0.27563 0.08985 3.07 0.0025
Marital Status Married : Unmarried 1 -0.16433 0.07022 -2.34 0.0203
Employment Status Full-time : Part-time 1 0.37166 0.19057 1.95 0.0526
Smoking Status Yes : No 1 -0.20979 0.16546 -1.27 0.2064,
Body Mass Index Overweight/Obese : Normal 1 0.05368 0.11422 0.47 0.6389




Table 10. Logistic Regression Models for Total Cholesterol
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A. Full Model
Parameter Estimates

Variable Comparison DF Parameter Estimate Standard Error t Value Pr> |t
Intercept 1 0.2259 0.0850 2.66 0.0087
PCS Above Median : Below Median 1 0.0154 0.0245 0.63 0.5320
MCS Above Median : Below Median 1 -0.0078 0.0253 -0.31 0.7580
Birthplace Outside of U.S. : U.S. 1 -0.0604 0.0399 “151 0.1320
Smoking Status Yes : No 1 -0.0217 0.0580 -0.37 0.7082
Alcohol Use Yes : No 1 -0.0052 0.0279 -0.19 0.8534
Age Above Median : Below Median 1 0.0269 0.0266 1.01 0.3133
Body Mass Index Overweight/Obese : Normal 1 -0.0326 0.0419 -0.78 0.4375
Income <$60,000 : >$60,000 1 0.0154 0.0288 0.53 0.5946
Employment Status Full-time : Part-time 1 .0.1046 0.0706 148 0.1401
Marital Status Married : Unmarried 1 -0.0772 0.0265 2901 0.0040
Education <High School : >High School 1 0.0566 0.0329 1.72 0.0875
B. Reduced Model

Parameter Estimates

Variable Label DF Parameter Standard t Value Pr>|t|
Intercept 1 0.2362 0.0714 3.31 0.0011
PCS Above Median : Below Median 1 0.0115 0.0217 0.53 0.5968
MCS Above Median : Below Median 1 -0.0038 0.0222 017 0.8652
Marital Status Married : Unmarried 1 -0.0642 0.0223 -2.88 0.0044
Employment Status Full-time : Part-time 1 -0.1220 0.0646 -1.89 0.0603
Education <High School : >High School 1 0.0562 0.0289 1.94 0.0533
Birthplace Outside of U.S. : U.S. 1 -0.0533 0.0338 -1.58 0.1157
Body Mass Index Overweight/Obese : Normal 1 -0.0245 0.0361 -0.68 0.4976

Table 11. Crude Prevalence & Adjusted Odds Ratios for Exposures (PCS & MCS) and Outcomes (LDL, HDL, & Total

Cholesterol)

Above Median SF-36 Component Summary

LDL

Scores

Unhealthy Healthy PR (95% CI) aOR (95% Cly*
Physical Component 1 (0.49%) 100 (49.26%) 0.51(0.05-5.48) | 0.75(0.06 - 9.45)
Mental Health Component 1 (0.49%) 101 (49.50%) 0.50 (0.05 - 5.43) 0.35 (0.03 - 4.53)

*Adjusted for education, current alcohol use, and body mass index

Above Median SF-36 Component Summary

HDL

Scores

Unhealthy

Healthy

PR (95% CI)

aOR (95% Cly*

Physical Component

45 (22.17%)

56 (27.59%)

0.97 (0.71- 1.31)

1.00 (0.55 - 1.80)

Mental Health Component

45 (22.55%)

56 (27.45%)

1.00 (0.74 - 1.35)

0.94 (0.52 - 1.71)

*Adjusted for education, marital status,

employment status, current smokin

g status, and body mass index

Above Median SF-36 Component Summary

Total Cholesterol

Scores

Unhealthy Healthy PR (95% Cl) aOoR (95% ClI)*
Physical Component 3 (1.48%) 98 (48.28%) 151 (0.26-8.87) | 1.68(0.18 - 16.06)
Mental Health Component 2 (0.98%) 100 (49.029%) 0.67 (0.11-3.91) | 1.13(0.09 - 14.02)

*Adjusted for marital status, employment status, education, birthplace, and body mass index
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