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Abstract

Researchers have long speculated that exposure to discrimination may increase cardiovascular
disease (CVD) risk but compared to other psychosocial risk factors, large-scale epidemiologic and
community based studies examining associations between reports of discrimination and CVD risk
have only emerged fairly recently. This review summarizes findings from studies of self-reported
experiences of discrimination and CVD risk published between 2011-2013. We document the
innovative advances in recent work, the notable heterogeneity in these studies, and the
considerable need for additional work with objective clinical endpoints other than blood pressure.
Implications for the study of racial disparities in CVD and clinical practice are also discussed.
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Introduction

Although overall rates of cardiovascular disease (CVD) have declined over the past decade,
the burden of CVD in the United States remains high [1]. An estimated 83.6 million adults
in the United States (greater than 1 in 3) has at least one form of CVD and CVD (including
coronary heart disease, stroke, and hypertension) costs the United States $312.6 billion each
year[1]. Traditional risk factors (smoking, high cholesterol and obesity) do not completely
account for total CVD risk. Thus, it is important to identify additional, potentially
modifiable, risk factors for CVD.
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Discrimination, defined as the “the unjust or prejudicial treatment of different categories of
people ... especially on the grounds of race, age, or sex”[2], has long been considered an
important determinant of CVD [3]. However, in contrast to the literature on other
psychosocial factors (e.g. depression, Type A behavior, social support) [4-10], large-scale
epidemiologic and community-based investigations of the association between self-reported
experiences of discrimination and objective indices of CVD have only emerged recently
[11-15*]. The bulk of this research has focused on documenting associations between self-
reported experiences of discrimination and indices of CVD among African-American
populations [14-18]. However, more recent work has found that reports of discrimination
impact CVD risk among other racial/ethnic groups (including Whites) [19-22], suggesting
that discriminatory experiences may have implications for the cardiovascular health of
multiple groups.

The goal of the current review is to highlight recent findings, identify gaps in our current
knowledge, and outline important avenues for intervention in the growing field of
discrimination and CVD.

Identification of Relevant Studies

We conducted a comprehensive review of articles published between 2011 and 2013. In
accordance with procedures followed by Pascoe and Richman [12], we conducted a
literature search within several major electronic databases, including MEDLINE,
PsychINFO and Sociological Abstracts. Keywords that included both discrimination-related
terms (e.g. perceived discrimination, everyday discrimination) and CVD-related terms (e.g.
coronary heart disease, blood pressure, smoking) were utilized. An initial search retrieved
412 articles, dissertations and book chapters. From these, titles and abstracts were reviewed
and only those containing data relevant to the review were retained. After excluding
duplicates, 43 articles were selected for further analysis. Of these 43 articles, we excluded
those that relied on self-report measures for objective outcomes (e.g. self-reported CVD
[23], self-reported adiposity [21] and/or self-reported hypertension [24]), resulting in a total
of 38 studies (see Table 1).

Studies of self-reported experiences of discrimination across the

continuum of CVD risk

Smoking, Physical Activity and other Lifestyle factors

The American Heart Association (AHA) recently adopted the concept of “cardiovascular
health” [1], that includes non-smoking, physical activity, a healthy dietary intake and
appropriate energy intake. Of these, smoking was most commonly studied in relation to self-
reported discrimination [25-32]. Recent data examine associations in both US and
international populations. Though the majority of studies reported positive associations
between self-reported discrimination and smoking (see Krieger et al, [33] for an exception to
this), these associations were heavily influenced by sex, cultural context, and measurement
strategies.

Among these, Purnell et al. found evidence for associations between smoking and
discrimination using data from the 2004 2008 Behavioral Risk Factor Surveillance System
cohorts of non-Hispanic white, non-Hispanic black, and Hispanic adults in the US [32]. The
study used the Reactions to Race modules to capture self-reported experiences of
discrimination in health care and workplace settings, and was unique in using survey
questions to try to measure emotional and physical reactions to self-reported experiences of
discrimination as potential correlates of smoking behavior. The study found that self-
reported experiences of discrimination were associated with smoking, but there were no
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associations between emotional and physical reactions to discrimination and smoking
behavior.

Among youth, Alderete et al. found ethnic-specific susceptibility to smoking behavior
associated with racial insults. The study followed youth in Argentina as they progressed
from the 8™ to 10t grade, and found that ethnic Amazonian and other indigenous groups
exposed to racial insults were more likely to become smokers than those who were not
exposed to insults [26]. However, European and Andean youths who reported such insults
did not have increased risks. Harris et al observed similar findings in the New Zealand
Health Survey, where associations were more pronounced in indigenous ethnic subgroups
[26].

Using longitudinal data from the CARDIA study, Borrell et al. analyzed examined
associations between reports of discrimination and smoking, alcohol use and physical
activity [29]. The authors found that African Americans who reported the highest levels of
discrimination were more likely to smoke and use alcohol, but conversely, were also more
likely to be physically active than African-Americans who reported less discrimination.
Whites reporting high discrimination were more likely to smoke than those less exposed to
discrimination, and whites reporting limited discrimination were more physically active than
those with greater reports of self-reported experiences of discrimination. Corral et al. report
similar findings among African-Americans-- that reports of discrimination are associated
with increased physical activity among African-American adults [24]. Borrell et al.
speculate that this finding suggests that physical activity is a potential coping mechanism
against experiences of discrimination among African-Americans, but the inverse
relationship between discrimination and physical activity among whites is not explained by
this reasoning.

We located only two studies that examined associations between reports of discrimination
and eating behaviors [34, 35], one finding significant associations between self-reported
experiences of discrimination and emotional eating [34], and the second reporting no
association between reports of discrimination and fruit and vegetable intake [35].

Finally, although not included as one of the AHA-identified components of cardiovascular
health, we also examined sleep as a potential lifestyle factor that could be impacted by self-
reported experiences of discrimination, given the growing evidence that sleep that
contributes to cardiovascular risk factors [36—39], as well as clinical CVD events [40, 41].
Of the five studies that we located that examined the relationship between self-reported
experiences of discrimination and sleep [42—-45], two relied on self-reported sleep only [42,
46], while the other three examined both self-reported sleep and objectively measured sleep
by actigraphy [45] or polysomnography [43-45]. All five studies found associations
between reports of discrimination and subjective reports of sleep as well as objectively
measured aspects of sleep (either architecture[43] or continuity[44*, 45]).

Self-reported experiences of discrimination as a psychosocial correlate of hypertension
and resting blood pressure

Among the traditional CVD risk factors, measures of clinical hypertension based on Joint
National Committee (JNC) VII guidelines [47], resting blood pressure as a continuous
measure, and ambulatory blood pressure monitoring have been the most frequently studied
in recent literature [48-53]. Similar to findings from a recent review by Brondolo et al. [54],
we find that current data to date on hypertension and resting blood pressure measures
provide mixed evidence for an association with self-reported experiences of discrimination
[48-50, 52, 53]. However, these recent studies raise interesting hypotheses suggesting that
where any relationship might exist, associations may be sex specific, and may be heavily

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lewis et al.

Page 4

dependent on psychosocial processes, including the ways in which those who experience
discrimination interpret and express their own racial or social identity, as well as the
individual’s coping style, and the individual’s social interpretation of what constitutes fair or
unfair treatment in society.

For example, in two large epidemiologic cohort studies that examined self-reported
experiences of discrimination among adults in mid-life and older ages, neither found
consistent direct associations between clinical hypertension based on JNC VII guidelines,
and self-reported experiences of discrimination as measured by the Everyday Discrimination
Scale [48, 53]. However, sex specific associations were observed. In the Health and
Retirement Study (HRS), self-reported discrimination was associated with hypertension
among women of all races, but no association was seen among men or within racial
subgroups [53]. In the Jackson Heart Study, multiple dimensions of self-reported
discrimination were examined, including current self-reports of Everyday Discrimination,
self-reported lifetime discrimination exposure, and the burden of discrimination (whether
life has been harder or less productive due to discrimination). No associations were found
between hypertension and Everyday Discrimination overall. However, sex differences were
seen where women with high exposure to lifetime discrimination were more likely to have
hypertension than women with low exposure. Instead, the burden of discrimination was
associated with hypertension among men but not women. The reasons for these differential
associations by sex, duration, and burden of discrimination are not known. However, in the
HRS, the authors note that self-reported discrimination was exceedingly rare, including low
self-reporting among Hispanics and blacks, raising the question of whether additional
measures needed to understand discrimination experiences in older cohorts, beyond that
captured by self-reported measures.

To address the issue of self-report bias, Chae and Nuru-Jeter provide early evidence that
implicit racial biases, defined as subconscious positive or negative ideas about racial
identity, may influence the association between self-reported measures of discrimination and
clinical diagnoses of hypertension [49]. In the Bay Area Health Study, implicit biases were
measured among a small sample of 91 African-American men using the Black-White
Implicit Association Test (IAT). The IAT is an experimental technique that measures the
speed and frequency with which the participant matches images of African-American and
white faces with positively (“good”) and negatively (“bad”) charged words. The study found
no direct associations between perceived discrimination, implicit racial bias, and
hypertension. However, there was a statistically significant interaction effect, where
African-American men who were found to hold an implicit anti-black bias had an increased
risk for hypertension with increasing self-reported experiences of discrimination, while men
who had an implicit pro-black bias had a decreased risk for hypertension with increasing
self-reported discrimination [49]

Kaholokula et al. [55] provide rare data on racial identity, discrimination and blood pressure
among 146 Native Hawaiian men and women in the Kohala Health Research Project. The
study found that felt oppression, the respondent’s subjective experience of feeling oppressed
in society, was correlated with systolic blood pressure, but this association was attenuated by
covariates, including body mass index (BMI), cortisol, perceived stress, and the participant’s
degree of Hawaiian ancestry. There are several interpretations of these results, including the
possibility that the correlation between felt oppression and blood pressure is spurious, the
possibility that BMI, cortisol, and perceived stress are mediators of the relationship, or that
the measure of Hawaiian ancestry marks either underlying psychosocial or biologic
predispositions to systolic blood pressure sensitivity [55].
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Researchers have found fairly robust and consistent associations between reports of
discrimination and ambulatory blood pressure in previous studies (see Brondolo review
[54]1**). Thus, many of the more recent innovations in the study of discrimination and blood
pressure noted above (i.e. implicit racial bias, felt oppression) will be important to replicate
in future studies with larger cohorts using ambulatory blood pressure outcomes.

Genetic mediators of associations between blood pressure and reports of discrimination

Obesity and

Few studies examine genetic factors that may mediate the association between blood
pressure and self-reported discrimination. Klimentidis et al. raise the hypotheses that
potential associations may begin in early childhood, and that complex relationships exist
between blood pressure, genetic admixture and social experiences of discrimination [56]. In
their study of school-aged children aged 7 to 12 years, the authors examined the correlation
between resting blood pressure, a modified measure of the Everyday Discrimination scale,
and 142 ancestry informative markers among European American, African-American, and
Hispanic American children. Among all children, increased systolic blood pressure was
associated with markers of African ancestry, but not self-reported discrimination. However,
among African-American children, increased systolic blood pressure was associated with
perceived discrimination, but not related to markers of African ancestry. The authors did not
study specific alleles that may confer risks for elevated blood pressure, and their study raises
the interesting methodological challenge of how one should interpret genetic risks that are
linked to social experiences. An innovative study by Gregoski et al. [51] addresses this in
part by examining the relation between 24 hour ambulatory systolic blood pressure, diastolic
blood pressure, nocturnal blood pressure dipping, and Everyday Discrimination among
African-American and European American teens and young adults aged 16 to 20 years, who
were carriers or non-carriers of the Endothelin-1/Lys198Asn T-allele, which confers an
increased risk of exaggerated blood pressure reactivity to laboratory stressors. The study did
not find a main effect of Everyday Discrimination on ambulatory blood pressure overall.
However, African-Americans who were Lys198Asn T-allele carriers exposed to high
everyday discrimination levels had increases in nighttime DBP and reduced nocturnal SBP
and DBP dipping [51]. Additional studies in this vein may begin to untangle the biologic
and social underpinnings of susceptibility to risks of elevated blood pressure and
hypertension in the face of discriminatory experiences.

other biomeasures of cardiovascular disease risk

Recent data also examine the association between self-reported discrimination and other
cardiovascular risk markers, including obesity, CRP, and coronary artery occlusion.

Among the studies that examined obesity, studies by Lewis and colleagues [22]and Hickson
et al. [57]** are unique in using computerized tomography (CT) data to examine visceral
(VAT) and subcutaneous (SAT) measures of central adiposity related to reports of
discrimination. In 402 middle-aged African-American and White women, Lewis et al found
a significant, dose-response association between reports of everyday discrimination and
visceral, but not subcutaneous fat, after controlling for total body fat and various risk factors
[22]. Hickson and colleagues examined similar outcomes and observed sex differences in a
sample of adults from the Jackson Heart Study [57]. The authors measured multiple
dimensions of self-reported discrimination including everyday and lifetime experiences.
Among men, neither SAT nor VAT was associated with lifetime discrimination, though
SAT was positively associated with current Everyday Discrimination among men. Among
women, self-reported lifetime discrimination attributed to non-racial factors was associated
with higher volumes of both VAT and SAT. Among men, passive coping strategies were
associated with increased VAT, though coping strategies were not associated with VAT or
SAT among women.
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A single recent study examined CRP as a correlate of experiences of discrimination among
black and white men and women in the Coronary Artery Risk Development in Young
Adults (CARDIA) study [58] In contrast to prior work [59], a reverse association was found,
where higher levels of self-reported discrimination were associated with lower levels of
CRP among black men, and a curvilinear relationship was observed among black women
[58] The authors describe their findings as potentially explained by the influence of
internalized oppression that might lead to high stress among those who deny experiences of
discrimination, which suggests that additional data, such as IAT testing, may be needed to
further explore this finding.

Data connecting more proximal cardiovascular endpoints to discrimination were rare. We
identified a single study measuring coronary artery occlusion in a population of 1,025 white
and black veterans undergoing cardiac catheterization on the basis of cardiac nuclear
imaging results in the Cardiac Decision Making Study [60]. The study found that among
blacks, but not whites, discrimination was associated with more severe coronary artery
obstruction found at coronary angiography (at least 70% occlusion of the left main artery, or
three vessel disease), compared to less severe disease (mild or non-obstructing coronary
artery disease).

The Role of Depressive Symptoms and Depression

Over recent decades, depression and depressive symptoms have emerged as significant risk
factors for heart disease and stroke, with documented associations across a wide variety of
studies [61,62, 63**,64]. Reports of discrimination are also strongly linked to depression
and depressive symptoms [11, 65]. However, it is noteworthy that only a fraction of the
studies reported in Table 1 controlled for depressive symptoms or other forms of negative
affect [22, 45, 60, 66]. Of these, all found that associations between self-reported
discrimination and indices of CVD remained after adjustment for depressive symptoms or
negative affect [22, 44, 45, 60, 66].

Measurement Issues in Research on Discrimination

Scientific evidence continues to build suggesting that self-reported experiences of
discrimination are a potential risk factor for multiple health outcomes, including at least
some indicators of CVD risk [11, 12]. Discrimination is thus emerging as a psychosocial
stressor and better understanding of its role in CVD disease may be contingent on increased
efforts to measure it accurately and comprehensively and to better assess how it combines
with other psychosocial risks and resources to affect specific biological pathways by which
discrimination can affect health [11]. For example, the assessment of discrimination varies
markedly across studies. Some studies use the everyday discrimination scale [67], that
captures aspects of interpersonal discrimination that are chronic or episodic and relatively
minor (e.g., treated with less courtesy and respect), while others assess discriminatory
experiences that are more major and acute (e.g., unfairly fired or abused by the police).
More effort is needed to understand and assess discrimination in all its complexity and give
more attention to identifying the conditions under which specific aspects of discrimination
could adversely affect particular markers of health risk. Discriminatory experiences vary in
how emotionally intense, unpredictable, threatening, frequent, ambiguous, negative,
uncontrollable and disruptive of individual and family functioning they are — all
characteristics that could affect their consequences for health[11].

Implications for Racial Disparities in Cardiovascular Disease

The burden of CVD in the United States is disproportionately high among African-
Americans as compared to Whites [1]. Although recent evidence suggests that self-reported
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experiences of discrimination impact African-Americans as well as Whites [22], African-
Americans consistently report higher levels of these experiences [22, 25, 43, 60, 67],
suggesting that discrimination may be a more salient stressor for this group. In a recent
editorial, Albert and Williams [68] argued for the need for more studies that explicitly
examine the role of discrimination in accounting for racial disparities in CVD. However,
with limited exceptions [43], very few recent studies have actually done this. Additional
research in this area is warranted.

Although our review has focused on discrimination outside of the clinical encounter, future
research is needed to better understand how self-reported discrimination combines with
racial bias in health care settings to affect racial differences in the severity and course of
CVD, and in the use of treatments and technologies used to manage CVVD. A 2003 report
from the Institute of Medicine (IOM) summarized hundreds of research studies that found
that across virtually every therapeutic intervention, ranging from the most basic forms of
diagnostic and treatment interventions to high technology procedures, African-Americans
and other minorities receive fewer procedures and poorer quality medical care than whites
[69]. These differences persisted even after controlling for variations in health insurance
coverage, socioeconomic status, stage and severity of disease, co-morbid conditions, and the
type of healthcare facility. Instructively, this report found more evidence of bias in the
treatment of CVD than in any other area of medicine. Although the IOM report
acknowledged that the causes of disparities in the quality of care was multifactorial, it
suggested that unconscious bias on the part of providers could be an important determinant
of unequal access to high quality medical care.

National data reveal that there are high levels of negative stereotyping of minorities in the
U.S., with blacks viewed more negatively than other groups [70]. Healthcare providers are a
part of their society and analyses of data from a large sample of persons who took the
Implicit Association Test (IAT) reveal that the majority of physicians have an implicit
preference for whites over blacks, similar to the pattern in the general population [71]. These
data suggest that discrimination is likely to be commonplace in American society with much
of it occurring through behaviors that the perpetrator does not experience as intentional. In
addition, provider implicit bias is associated with poorer quality of patient provider
communication and lower patient evaluation of the quality of the medical encounter
including provider nonverbal behavior [72, 73]. Thus, going forward, we need renewed
research attention to identifying, developing, and rigorously evaluating effective
interventions to reduce the negative effects of interpersonal discrimination on cardiovascular
health.

Summary and Conclusions

In summary, there are several important take-home messages from the current studies. First,
currently observed associations between self-reported discrimination and CVD risk appear
to be complex, and may relate to underlying psychosocial, genetic, and sex differences in
one’s susceptibility to exposure to discrimination. However, there is a real need for large-
scale, prospective, epidemiologic and community-based studies that control for depressive
symptoms and examine the association between self-reported experiences of discrimination
and objectively measured, clinically relevant endpoints — with a particular emphasis on
clinical CVD outcomes (i.e. myocardial infarction and stroke). Additionally, the role of
discriminatory experiences in understanding black-white disparities in CVD needs to be
further elucidated. Further, although not covered in great detail in the current review, greater
attention should be paid to health care settings. Discrimination may occur commonly in
health care settings, and interventions should be developed to counter discriminatory
practices that arise in these (as well as other) encounters. Finally, and importantly, more data
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are needed to better understand the causal mechanisms that may connect discrimination to
cardiovascular disease risk, in order to guide clinical approaches to managing any associated
risks.

References

Recently published papers of particular importance have been highlighted as:
* Of importance
** Of major importance

1. Go AS, Mozaffarian D, Roger VL, et al. Heart disease and stroke statistics--2013 update: a report
from the American Heart Association. Circulation. 2013; 127(1):e6—e245. [PubMed: 23239837]

2. Oxford Dictionaries. Oxford University Press; Discrimination.

3. Armstead CA, Lawler KA, Gorden G, et al. Relationship of racial stressors to blood pressure

responses and anger expression in black college students. Health Psychol. 1989; 8(5):541-556.
[PubMed: 2630293]

4. Everson-Rose SA, Lewis TT. Psychosocial factors and cardiovascular diseases. Annu Rev Public
Health. 2005; 26:469-500. [PubMed: 15760298]

5. Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological factors on the pathogenesis of
cardiovascular disease and implications for therapy. Circulation. 1999; 99(16):2192-2217.
[PubMed: 10217662]

6. Rosenman RH, Brand RJ, Sholtz RI, et al. Multivariate prediction of coronary heart disease during
8. 5 year follow-up in the Western Collaborative Group Study. Am J Cardiol. 1976; 37(6):903-910.
[PubMed: 1266756]

7. Barefoot JC, Dahlstrom WG, Williams RB Jr. Hostility, CHD incidence, and total mortality: a 25-
year follow-up study of 255 physicians. Psychosom Med. 1983; 45(1):59-63. [PubMed: 6844529]

8. Stout C, Marrow J, Brandt EN Jr, et al. UNUSUALLY LOW INCIDENCE OF DEATH FROM
MYOCARDIAL INFARCTION. STUDY OF AN ITALIAN AMERICAN COMMUNITY IN
PENNSYLVANIA. JAMA. 1964; 188:845-849. [PubMed: 14132548]

9. Bruhn JG, Chandler B, Miller MC, et al. Social aspects of coronary heart disease in two adjacent,
ethnically different communities. American journal of public health and the nation’s health. 1966;
56(9):1493-1506.

10. Syme SL, Hyman MM, Enterline PE. Some social and cultural factors associated with the

occurrence of coronary heart disease. Journal of Chronic Diseases. 1964; 17(3):277-289.

11. Williams DR, Mohammed SA. Discrimination and racial disparities in health: evidence and needed
research. J Behav Med. 2009; 32(1):20-47. [PubMed: 19030981]

12. Pascoe EA, Richman LS. Perceived Discrimination and Health: A Meta-Analytic Review.
Psychological Bulletin. 2009; 135(4):531-554. [PubMed: 19586161]

13. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic discrimination and health: findings from
community studies. Am J Public Health. 2003; 93(2):200-208. [PubMed: 12554570]

14. Krieger N, Sidney S. Racial discrimination and blood pressure: the CARDIA Study of young black
and white adults. Am J Public Health. 1996; 86(10):1370-1378. [PubMed: 8876504]

15*. Albert MA, Cozier Y, Ridker PM, et al. Perceptions of Race/Ethnic Discrimination in Relation to
Mortality Among Black Women: Results From the Black Women’s Health Study. Arch Intern
Med. 2010; 170(10):896-904. This study examined clinical CVD endpoints in a large sample of
African-American women. [PubMed: 20498418]

16. Lewis TT, Everson-Rose SA, Powell LH, et al. Chronic exposure to everyday discrimination and

coronary artery calcification in African-American women: the SWAN Heart Study. Psychosom
Med. 2006; 68(3):362-368. [PubMed: 16738065]

17. Troxel WM, Matthews KA, Bromberger JT, et al. Chronic stress burden, discrimination, and
subclinical carotid artery disease in African American and Caucasian women. Health Psychol.
2003; 22(3):300-309. [PubMed: 12790258]

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lewis et al.

18.

19.

20.

21.

Page 9

Guthrie BJ, Young AM, Williams DR, et al. African American girls’ smoking habits and day-to-
day experiences with racial discrimination. Nurs Res. 2002; 51(3):183-190. [PubMed: 12063417]

Friedman EM, Williams DR, Singer BH, et al. Chronic discrimination predicts higher circulating
levels of E-selectin in a national sample: the MIDUS study. Brain Behav Immun. 2009; 23(5):
684-692. [PubMed: 19171188]

Hunte HE, Williams DR. The association between perceived discrimination and obesity in a
population-based multiracial and multiethnic adult sample. Am J Public Health. 2009; 99(7):1285-
1292. [PubMed: 18923119]

Hunte HER. Association Between Perceived Interpersonal Everyday Discrimination and Waist

Circumference Over a 9-Year Period in the Midlife Development in the United States Cohort
Study. American Journal of Epidemiology. 2011; 173(11):1232-1239. [PubMed: 21354988]

22** Lewis TT, Kravitz HM, Janssen I, et al. Self-reported Experiences of Discrimination and

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Visceral Fat in Middle-aged African-American and Caucasian Women. American Journal of

Epidemiology. 2011; 173(11):1223-1231. This study is the first to document an association

between discrimination and computed tomography-assessed visceral fat. [PubMed: 21354991]
Chae DH, Nuru-Jeter AM, Lincoln KD, et al. Racial discrimination, mood disorders, and
cardiovascular disease among black americans. Ann Epidemiol. 2012; 22(2):104-111. [PubMed:
22104740]

Veenstra G. Expressed racial identity and hypertension in a telephone survey sample from Toronto
and Vancouver, Canada: do socioeconomic status, perceived discrimination and psychosocial
stress explain the relatively high risk of hypertension for Black Canadians? International journal
for equity in health. 2012; 11:58. [PubMed: 23061401]

Borrell LN, Kiefe ClI, Diez-Roux AV, et al. Racial discrimination, racial/ethnic segregation, and
health behaviors in the CARDIA study. Ethn Health. 2013; 18(3):227-243. [PubMed: 22913715]

Alderete E, Monteban M, Gregorich S, et al. Smoking and exposure to racial insults among
multiethnic youth in jujuy, Argentina. Cancer Causes & Control. 2012; 23(1):37-44. [PubMed:
22350863]

Horton KD, Loukas A. Discrimination, religious coping, and tobacco use among White, African
American, and Mexican American vocational school students. Journal of religion and health.
2013; 52(1):169-183. [PubMed: 21249522]

Lorenzo-Blanco El, Unger JB, Ritt-Olson A, et al. Acculturation, gender, depression, and cigarette
smoking among US Hispanic youth: the mediating role of perceived discrimination. Journal of
youth and adolescence. 2011; 40(11):1519-1533. [PubMed: 21293915]

Lorenzo-Blanco EI, Unger JB, Ritt-Olson A, et al. A Longitudinal Analysis of Hispanic Youth
Acculturation and Cigarette Smoking: The Roles of Gender, Culture, Family, and Discrimination.
Nicotine & Tobacco Research. 2013; 15(5):957-968. [PubMed: 23109671]

Nguyen KH, Subramanian SV, Sorensen G, et al. Influence of experiences of racial discrimination
and ethnic identity on prenatal smoking among urban black and Hispanic women. Journal of
epidemiology and community health. 2012; 66(4):315-321. [PubMed: 20974840]

Ornelas 13, Eng E, Perreira KM. Perceived barriers to opportunity and their relation to substance
use among Latino immigrant men. J Behav Med. 2011; 34(3):182-191. [PubMed: 20865312]

Purnell JQ, Peppone LJ, Alcaraz K, et al. Perceived Discrimination, Psychological Distress, and
Current Smoking Status: Results From the Behavioral Risk Factor Surveillance System Reactions
to Race Module, 2004 2008. Journal Information. 2012; 102(5)

Krieger N, Waterman PD, Kosheleva A, et al. Exposing racial discrimination: implicit & explicit
measures--the My Body, My Story study of 1005 US-born black & white community health center
members. PLoS One. 2011; 6(11):e27636. [PubMed: 22125618]

Johnson P, Risica PM, Gans KM, et al. Association of perceived racial discrimination with eating
behaviors and obesity among participants of the SisterTalk study. Journal of National Black
Nurses” Association : INBNA. 2012; 23(1):34-40. [PubMed: 23061168]

Corral I, Landrine H. Racial discrimination and health-promoting vs damaging behaviors among
African-American adults. J Health Psychol. 2012; 17(8):1176-1182. [PubMed: 22313668]

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lewis et al.

Page 10

36. Knutson KL, VVan Cauter E, Rathouz PJ, et al. Association Between Sleep and Blood Pressure in
Midlife: The CARDIA Sleep Study. Arch Intern Med. 2009; 169(11):1055-1061. [PubMed:
19506175]

37. King CR, Knutson KL, Rathouz PJ, et al. Short sleep duration and incident coronary artery
calcification. Jama. 2008; 300(24):2859-2866. [PubMed: 19109114]

38. Patel SR, Zhu X, Storfer-Isser A, et al. Sleep duration and biomarkers of inflammation. Sleep.
2009; 32(2):200-204. [PubMed: 19238807]

39. Hall MH, Muldoon MF, Jennings JR, et al. Self-reported sleep duration is associated with the
metabolic syndrome in midlife adults. Sleep. 2008; 31(5):635-643. [PubMed: 18517034]

40. Ikehara S, Iso H, Date C, et al. Association of sleep duration with mortality from cardiovascular
disease and other causes for Japanese men and women: the JACC study. Sleep. 2009; 32(3):295—
301. [PubMed: 19294949]

41. Ayas NT, White DP, Manson JE, et al. A prospective study of sleep duration and coronary heart
disease in women. Arch Intern Med. 2003; 163(2):205-209. [PubMed: 12546611]

42. Grandner MA, Hale L, Jackson N, et al. Perceived racial discrimination as an independent
predictor of sleep disturbance and daytime fatigue. Behav Sleep Med. 2012; 10(4):235-249.
[PubMed: 22946733]

43. Tomfohr L, Pung MA, Edwards KM, et al. Racial differences in sleep architecture: the role of
ethnic discrimination. Biol Psychol. 2012; 89(1):34-38. [PubMed: 21925567]

44*, Lewis TT, Troxel WM, Kravitz HM, et al. Chronic exposure to everyday discrimination and sleep
in a multiethnic sample of middle-aged women. Health Psychol. 2013; 32(7):810-819. This
study documents an association between chronic exposure to discrimination and
polysomnography-assessed sleep. [PubMed: 23088174]

45. Beatty DL, Hall MH, Kamarck TA, et al. Unfair treatment is associated with poor sleep in African
American and Caucasian adults: Pittsburgh SleepSCORE project. Health Psychology. 2011; 30(3):
351-359. [PubMed: 21553979]

46. Hicken M, Lee H, Ailshire J, et al. “Every Shut Eye, Ain’t Sleep”: The Role of Racism-Related
Vigilance in Racial/Ethnic Disparities in Sleep Difficulty. Race and social problems. 2013; 5(2):
100-112. [PubMed: 23894254]

47. Lenfant C, Chobanian AV, Jones DW, et al. Seventh report of the Joint National Committee on the
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) resetting the
hypertension sails. Circulation. 2003; 107(24):2993-2994.

48. Mezuk B, Kershaw KN, Hudson D, et al. Job Strain, Workplace Discrimination, and Hypertension
among Older Workers: The Health and Retirement Study. Race and social problems. 2011; 3(1):
38-50. [PubMed: 22096475]

49*, Chae DH, Nuru-Jeter AM, Adler NE. Implicit Racial Bias as a Moderator of the Association
Between Racial Discrimination and Hypertension: A Study of Midlife African American Men.
Psychosomatic Medicine. 2012; 74(9):961-964. This study examined the role of internalized
racial bias as an effect modifier of the association between racism and hypertension in African-
American men. [PubMed: 23107842]

50. Eliezer D, Townsend SSM, Sawyer PJ, et al. System-justifying beliefs moderate the relationship
between perceived discrimination and resting blood pressure. Social Cognition. 2011; 29(3):303-
321

51. Gregoski MJ, Buxbaum SG, Gaston Kapuku MD, et al. Interactive Influences of Ethnicity,
Endothelin-1 Gene, and Everyday Discrimination Upon Nocturnal Ambulatory Blood Pressure.
Annals of Behavioral Medicine. 2013:1-10.

52. Neblett EW, Carter SE. The protective role of racial identity and Africentric worldview in the
association between racial discrimination and blood pressure. Psychosomatic Medicine. 2012;
74(5):509-516. [PubMed: 22685241]

53*. Sims M, Diez-Roux AV, Dudley A, et al. Perceived discrimination and hypertension among
African Americans in the Jackson Heart Study. American Journal of Public Health. 2012;
102(S2) This is one of the first studies of discrimination and health from the Jackson Heart
Study, which utilizes a comprehensive assessment of various forms of discrimination and
examines them in relation to hypertension prevalence.

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lewis et al.

Page 11

54** Brondolo E, Love EE, Pencille M, et al. Racism and hypertension: a review of the empirical
evidence and implications for clinical practice. Am J Hypertens. 2011; 24(5):518-529. This
systematic review critically evaluates the broad literature documenting associations between
discrimination and blood pressure across a wide range of study designs. [PubMed: 21331054]

55. Kaholokula, JKa; Grandinetti, A.; Keller, S., et al. Association between perceived racism and
physiological stress indices in Native Hawaiians. J Behav Med. 2012; 35(1):27-37. [PubMed:
21360284]

56. Klimentidis YC, Dulin-Keita A, Casazza K, et al. Genetic admixture, social-behavioural factors
and body composition are associated with blood pressure differently by racial-ethnic group among
children. Journal of human hypertension. 2011; 26(2):98-107. [PubMed: 21248781]

57. Hickson DA, Lewis TT, Liu J, et al. The associations of multiple dimensions of discrimination and
abdominal fat in African American adults: the Jackson Heart Study. Ann Behav Med. 2012; 43(1):
4-14. [PubMed: 22278393]

58. Cunningham TJ, Seeman TE, Kawachi |, et al. Racial/ethnic and gender differences in the
association between self-reported experiences of racial/ethnic discrimination and inflammation in
the CARDIA cohort of 4 US communities. Soc Sci Med. 2012; 75(5):922-931. [PubMed:
22682683]

59. Lewis TT, Aiello AE, Leurgans S, et al. Self-reported experiences of everyday discrimination are
associated with elevated C-reactive protein levels in older African-American adults. Brain,
Behavior, and Immunity. 2010; 24(3):438-443.

60**. Ayotte BJ, Hausmann LR, Whittle J, et al. The relationship between perceived discrimination
and coronary artery obstruction. Am Heart J. 2012; 163(4):677-683. This is one of the first
studies to examine the relationship between discrimination and CVD risk in a clinical sample.
[PubMed: 22520534]

61. Shah AJ, Veledar E, Hong Y, et al. Depression and history of attempted suicide as risk factors for
heart disease mortality in young individuals. Arch Gen Psychiatry. 2011; 68(11):1135-1142.
[PubMed: 22065529]

62. Vaccarino V, McClure C, Johnson BD, et al. Depression, the metabolic syndrome and
cardiovascular risk. Psychosom Med. 2008; 70(1):40-48. [PubMed: 18158378]

63. Lewis TT, Guo H, Lunos S, et al. Depressive symptoms and cardiovascular mortality in older
black and white adults: evidence for a differential association by race. Circulation Cardiovascular
quality and outcomes. 2011; 4(3):293-299. [PubMed: 21505153]

64. Henderson KM, Clark CJ, Lewis TT, et al. Psychosocial distress and stroke risk in older adults.
Stroke. 2013; 44(2):367-372. [PubMed: 23238864]

65. Schulz AJ, Israel BA, Gravlee CC, et al. Discrimination, Symptoms of Depression, and Self-Rated
Health Among African American Women in Detroit: Results From a Longitudinal Analysis.
American Journal of Public Health. 2006; 96(7):1265-1270. [PubMed: 16735638]

66. Everage NJ, Gjelsvik A, McGarvey ST, et al. Inverse associations between perceived racism and
coronary artery calcification. Ann Epidemiol. 2012; 22(3):183-190. [PubMed: 22365645]

67. Williams DR, Yu Y, Jackson JS, et al. Racial Differences in Physical and Mental Health. J of
Health Psychol. 1997; 2(3):335-351. [PubMed: 22013026]

68. Albert MA, Williams DR. Invited Commentary: Discrimination--An Emerging Target for
Reducing Risk of Cardiovascular Disease? American Journal of Epidemiology. 2011; 173(11):
1240-1243. [PubMed: 21354989]

69. Smedley, BD.; Stith, AY.; Nelson, AR. Unequal Treatment: Confronting Racial and Ethnic
Disparities in Health Care. Washington, DC: National Academy Press; 2003.

70. Williams DR, Williams-Morris R. Racism and mental health: the African American experience.
Ethn Health. 2000; 5(3-4):243-268. [PubMed: 11105267]

71. Sabin JA, Nosek BA, Greenwald AG, et al. Physicians’ Implicit and Explicit Attitudes About Race
by MD Race, Ethnicity, and Gender. Journal of Health Care for the Poor and Underserved. 2009;
20(3):896-913. [PubMed: 19648715]

72. Cooper LA, Roter DL, Carson KA, et al. The Associations of Clinicians’ Implicit Attitudes About
Race With Medical Visit Communication and Patient Ratings of Interpersonal Care. American
Journal of Public Health. 2012; 102(5):979-987. [PubMed: 22420787]

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Lewis et al.

Page 12

73. van Ryn M, Burgess DJ, Dovidio JF, et al. The impact of racism on clinician cognition, behavior,
and clinical decision making. Du Bois Review. 2011; 8(1):199-218.

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



Page 13

Lewis et al.

S|Ib
10 sAoq Buowe 108))8 Bureispow
ou :Burloliuow e red .

"3SNqe 8oUBISgNS
Unm pareloosse ApAlisod ssois
[ENx21u09 ‘aoualadwod d1wapese
MO] Ynm s}16 Jou Ing sAog

Buowy :@ouslpdWO0d JiWepede .

asnge aouBISgNS UM paleloosse
Apansod (s2usjoin Alunwwod 0y
aInsodxa ‘Japiosip pooysoqubiau
‘UOITRUIWIIOSIP) SSBJIS [eN)X2Iu0d
‘YHIOM §[8S MO] YNM S[I1B

j0u Inq sAoq Buowy :yilom s .

:S103443 ONILVH3IAON
UOITRIJ0SSE OU .
UOITRI0SSE OU .

uoljeloosse ou .

(10198} 9AR98104d JeIUSIOd)
UOISI9A YINO A-S3011981d
pue s||1xS uswabeuey
Udled JO MaIAIRU|
painonns Agq painsesw

- Buriojuow jeyuased .

(1030e} 9AR9104d
|enuajod) ajeas uondadiad
1]9S JareH Aq painseawl

- 99U819dWOd djWapede .

(10108} 8AR93104d [enuslod)
9]eas uondsdiad }|oS JaueH
AQ painseaw - YLIOM }|as .

abe .
(sayoun|
paonpal 10 831} BulAIBdal

a)dwes jo uoniodoud
Ag painseaw) S35 .

Japusb .

asn [0yoa[e pauodal-}|as .
asn euenlirew payodal-yjas .

asn 029eq0) paniodal J|as .

9|eos saousliadx3
3417 pue wsioey
WOJJ UMRIP SIS~/

leurpnubuol

100Y0s 3jppIw [nun
pamoj|o} pue apesb 1s11}
u1 BuiuuiBaq passasse
SJuspnIs UedLIBWY
UBDLYY UBQIN 00S

TT0Z 984 ‘e 19
J19pui-puejedod

sdno.b ueapuy snouaBipu|
pue ueadoln3 10} UOITRII0SSE OU .

sdnoif snouabipu|
paiy1oadsun pue suejuozewy
snouaBipu] 4o} uoierdosse aAnisod .

:UOI1RIO0SSE [RUOIIIPUO0D

seap! abewi Apoq .
S|apouw 8]0J Jo seapl .
Aisoibrjal .

sjuated Joy 10adsal .

anny
3y} 10} suoILI0adxX® aANIsod .

UOIRDIS1IUBPI-]9S 21UYID .

S3as .
uoibijai .
abe .

yHiq jo sxep .

Xas .

Buyows papodal-jas .

(smaralajul ybnoayy punoy)
aInsodxa nsul [e1ael Jo
JUBWISSasse Yybnoiy) painseaw
UOITRUILULIDSIP [e19R)

annoadsoud

(zzt'e=N)

eunuabiy ‘Anlng

ut (¥00g 1 dullaseq e p|o
SIeak

GT-€T) udJp|Iyd pafe
Jooyos ueadoin3

pue ueapuy snouabipuy
‘sdnoif

snouafipu| paij1oadsun
‘Ueluozewy snouabipu|

2102 feN
‘e 19 030I9pIY

sbuipuiy

KrIEA-0D

a|Cfel e A 8WO02INO

uolreuIw oS
joainsea

ubsaq

a|dwes

Apnis

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.

S3W02INQ/SI0108 YSIY Pare1dosse-gAD YUM wsioey Bupui yaleasay Jo Arewwns
TalqeL
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript



Page 14

Lewis et al.

(9e¥'1=N)
eILIOHI[ED YIN0S

opusb . T00Z “1e 18 114n9 Aq ur a3 Apnis anem
Bupjows 9]e3s WaN-QT U0 paseq 921y} u1 Burredioned €102 Ao\ ‘B 19
uoneldosse aanisod . abe . Aep g 15ed po1iode J-jes . uoneuIWLIOSIp Aep Alang leurpnufuol syuapnIs dluedsiH 00Ue|g-0ZUa10T]
7002 [2 38 [1AnD wiouy (¥2T'T=N)
UOITe120SSe OU :UOITRUIWIOSIP 19puab . uoneuIwLIosIp AepAiana pasuatiadxa eIUIOJI[ED UIBYINOS
10 103448 Buiresspouw s|I1b 104 UOIIRId0SSE 10 suondadiad ,s1uadsajope wouy TTOZ AON ‘|e 18
BAIISOd :UOIIRID0SSE [eUOINPUOI :108)48 1981Ip abe . Buyows payodal-yjas . JO 8INseaw Way us) |euO11985-SS012 YinoA oune/oluedsiH 02UR|g-0ZUdI0T]
Aupsoy .

‘AM|IGeIISp [0S o
‘ANenusd o1uyia/[eloel .

“JuaLIea.)
Iregun o} asuodsal .

:S3INSeaW [e190S0YdASd
|aA8] [euonLINPa .
U3[eam pue 1gep .
ainua) buisnoy .
aoue)sisse aljgnd .
Ayanod pjoyasnoy .
awoaul pjoyasnoy .

sse|o
21905 1|NDE PUE POOUPIIYD o

ABojopoylaw

11 ay3 Buisn painseaw sem uoleuIlILIISIP
fetoel yo1dw *(S@3) 9[eds uoeUIWLOSIQ
AepA1ang wioy 1oys ay) pue Juswniisul

(oMum-10G

9819-705 ‘S00T=N)
uolsog Ul $18)uad Yijeay
Aunwwiod ¥ 4o 191sol

(@o3) uoneulwldsSIq 40 sedualiadx3 Buisn wouy (pjo steak #9-G¢) TT0Z AON
UOIFRII0SSE OU :sainsea|\ o1ydesfowapoldos Bupjows papodal-y|as . PasSasse Sem UOITeUIWLIOSIP [eloes 1a1jdx3 |  [euonoas-ssosd . s)npe alym pue xoe|g BIRENELETIN
Buisnoy Buiureb uaym (G s4om ui (¥
Jeuoissajoud yjeay Aq(g
Anouyse o3 anp (886'72=U)
uoneALdsp esse . JUBWILAIY drejun yoene [eqlan(z 13p|0 10 s1eah GT
awoaul [ea1sAyd(T parennow Ajfesiuyia syuedionued
ployasnoy pezifenbs e 10 saouaLIadxe Butianoo Aanuns yyjesH
’ aJreuuonsanb AaAIns walI-§ puefeaz maN ueadoing 2102 984
uoirerd0sse annisod . uoreINpa . Bupjows papodal-y|as . AQ painseaw UOIBUIWLIISIP |[BJaA0 [BUO11935-55040 10 UBISY ‘OI}19Bd ‘LIORN ‘| ® 19 SLIeH
Aipgow Buisnoy e (080'6=N) puejesz
A31In28s poo . MBN Ul SJUBpNIS |00Yds
’ poo ‘loyooye abuiq papodal-y|as . ) Arepuodss
uoneroosse aalisod e uonenudspesre . BuiAjing ‘sfeuolssajoud yjeay ueadoun3 ZN Jo
T o T ‘A]joam 1ses| ‘ao1j0d :sbumas aaly ul ‘19Y10 270z uer
uoIeId0sse annisod . abe . Te Bupjows analehio papodai-y|as . suonsanb uoreUIWILIZSIP J1UYId [BUO11985-55040 ‘URISY ‘O1}19ed ‘OB ‘e 19 a1buaid
sBuipui4 oeleN\-0D a|gelfe A\ awodINQ uolreulwIosIq ubiseg 9|dwes Apnis

Joalinses N\

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2015 January 01.

Curr Cardiovasc Risk Rep. Author manuscript:



Page 15

Lewis et al.

awoau| AJyIuo .

1210y 1URINE]ISaI)

Auoya . JueiBiw e are noA asnedaq Ajiresun BUIYD Ul UBLIOM
o noA yeas} ajdoad op ua)yo Juelbiw €702 9°4
uonerd0sse annisod abe . Bunjows payodal-yjas . MOH,, :Buryse aireuuonsanb [BUO11935-55040 asaulyD uegan-0)-edns ‘le 18 Ulys
snels
yieay [etauab pajel-yjas .
(1ore1paw Jenusiod)
ssalsip [eaibojoyaAsd .
30UaPISal JO AreIS .
abeIan0 aoueINsul Yieay .
uoreaNpa .
awooul e (ss4u9)
WISAS adue||18nINS
SNJels [epew . 101084
i . SS449 au1 Aq sjnpow YSIY [eJ0IARYSg WO
90el P3LINUSPI-4I5S a0eYy 0} suonaeay Buisn S[enpIAIpul
(uoneroosse Jo 9TZ-%8 Bpush . (a1eaupreay Bursjess ajiym 0£T'58 40 ajdules
usamiaq Joy Bununoade - diysuole|al pajelpaw pue aoe|dxI0M) surewop g ul aAleIuasaldal 2102 Ao N
ssalisip [ea160joydAsd) uoierdosse aaisod abe . Bursjows jusind pauodal-}|as . Passasse UOIeUIWLIOSIP PBAIBAIAd [eUOI1985-55010 Alleuoneu v ‘e 19 |]3uind
uoleIN}Nde .
U1 sJea .
snu A snyels |eba) ‘abenbue)
yuig jo Anunod . ‘A1191uy38 “a9e4 Jo suondo
papiaoid  A1unod siyy ui
awodu| . ssa00ns 4oy Ayunuoddo
uoneanpa . 1581346 B} Y)IM 30U oI (162=N)
feanp Jay1p noA op Aue Ji sAem reym S9HIINOH pajled Apnis
uoIyeI20SSE OU . snjess [eysew . ‘snyeis Buryjows paliodal-y|as . up,, :uonsanb yym painsesw Jayjoue ul pajjoius T10C

UOIBIOOSSE OU o

abe .

SJuup abuiq pauiodal-4|as .

(uorreurwiiosip se yans) Alunuoddo
0} SIallieg panlddiad

[BUOI08S-SS010

Apeaufe euljosed YUoN
[eJ3u90 Ul Usw oupeT

ung “ed1a1lad
79 Bu3 ‘sejaui0

abe Jeusarew .
Auaneu Aed .
SNJels [erew .

uo11BINPS [eUJBIEW .

(£29=N) steak

Xapul (@O3) uoneulwLosIq /8T Usliom oluedsiH 210z Jdv
uoneloosse aAnisod Amnuapi o1uyle . Bujows payodal-yjas . 10 saoualladx3 annoadsoud pue xoe|g uegin ‘HM UsAnbN
(s3s
10 J0JeDIpUI SE UoIIeINpa
s.Jaye) pue Jaylow) S35 e
sBuipui4 arele\-0D a|gel e\ aWodIN0O uoljeulwiosig ubsag a|duwres Apnis

Joalinses N\

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2015 January 01.

Curr Cardiovasc Risk Rep. Author manuscript:



Page 16

Lewis et al.

uoneroosse aAnsod

‘snyels Jybram .

UOITRUILILIZSIP PaAIBaIad ssasse
0] JuswINAsul 1aBaLry|

|euo1193s-ss04d

‘UBWIOM
UBDLIBWY UBDLIY 85300

¢toc Int
‘le 39 uosuyor

Alrep sajqelaban
pue sunuy jo sbuinlas G< .

uoneloosse aAnisod . Bunjows . _
(8TT'2=N) sunpe 2102 AON
uonerdosse aanisod . (vd) Ananae eaisAyd . URILIBWY/-UBd LYY ‘[e 18 [edI0D
(auou) ainsodxa UoIeUIWIIOSIP Ou
WawIean Buniodai pue {(paywiy) siesk
Ireyun yyum Buidod . 4104 J0 3U0 Ul sutewop g
’ : : UeY) SS9 Ul UoleuIwLIoSIp Builiodal
awooul Ajiwe) [enuuy . ‘(ereJ9pOWL) AJUO JeaA BUO Te Ssurewop alow
10 € U1 uoieuIWLIdSIP Buruodal
juswiulene jeuoleanpa . ‘(yBry) sreak y1oq 1e surewop aiow
) . 10 € u1 uonreuIWLIdSIP Buriodal
snjels |eiew . Aianoe [eaisAyd pauiodal-y|as -(Bumss o1jand U1 19315 a1 Uo (16v'2=N) Apms
uoneroosse aAisod e Xes e uondwnsuod [oyodfe pauodal-§as o ‘a1ed [edlpaw bumsb ‘ssnoy bumah VIQVO 4o siuedioned
uom ‘gol ‘Jooyds) surewop SNUYM z10z Bny
uonerd0sse annisod . abe . ‘snyels Buryows pauodal-}|as . 1UaJayIp Jo ajqelten Alofared [BUO11935-55040 pUE UBDLIaW/-UBD LYY ‘[e 18 |]a110g

snyels [ellew .

uoneonps e

«£S18410 Uey} Janag Ing
S9JEJ BWOS UBY) 3SIOM

10 ‘sadel Jay1o ueyy

18138 'S8kl Jay10 Se swes ay

1 ‘S30€J JaYI0 UBY) 8SI0M 3Jam
s39uaLIadxa INoA |93} noA op

‘a1ed yyjeay Buixasas usym

‘stpuow g7 ised ayp UlynAn, pue
«£S18U10 Uey) Janaq

INQ S89€J BWIOS UBY) 8SIOM 1O ‘Sael
JaU10 Uey} JaNaq ‘Saded Jaylo

Se Les ay} ‘sadel Jaylo uey)

9510M pajeal} a1em noA |93} noA op
“>}JoMm Te syuow g1 ised ayy
UIYMAN,, :JUSWIeal] paseq-adel
noge suonsanb om :suonsenb

Apnis

SS449 8002 pue 9002 u!
a|npow

30'Y 01 SUOIIOBAY 0]
sjuapuodsal

992'8 40 (o1uedsiH
‘o1uedsiH

-uou xae|g ‘oruedsiH

UOIFRII0SSE OU . X3S . Bupjows papodal-y|as .
Buimo||of ynm paurelaase -uou auypn) ajdwes 2102 uwniny
UoI1BId0SSEe OU . abe . Burjuiip Aneay/abulq payiodal-jjas . wis1oe. pareipaw Ajjeuos.ad |BUOI108S-SS01D aAleIUasaIdal Ajjeuoireu | ‘e 18 uewaydNZ
qol

pue 81| yam uonoejsiyes .
uoneIBIW 1s114 82UIS Yuow .
uoneiBiw 1s.114 Je abe .

19n9)]
aous|enald Bupjows Agq AN .

snjels [elleiN .

uo1eonp3 .

(822'2=N) ((sms4)
SI9XYIOM X3S dJewsy

pue (SMHY) Sslexdom

sBuipuiy

Solelle \-0D

a|qelfe A 3Wo2INO

uoneulwiissia
Joalinses N\

ubse@

a|dures

Apnis

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2015 January 01.

Curr Cardiovasc Risk Rep. Author manuscript:



Page 17

Lewis et al.

'94N10811YdJe da9[S Ul S0US BYIP
J1UyIe JO Joreipaw fensed

:UOITRUIILIOSIP JO 108148 Bunelpsw

INg
ureds [eroueuny

FSTRIVNETER D]

95d ®BIA dag|s painsesu .

aup
SS0I0Y/ Y}|eaH S,UBWOAN
Jo Apmis

w044 UBWOM 38SauIyD

syurejdwod /66T "[e 18 swel||Ip Aq pue ueiseane) €102 AINC
UOITeI20SSE 9ANISOd 1198448 1931Ip abe . daa|s anndslgns papodal-yjas . 8[eas uoneuIWHISIg Aeq A1ang leuipnibuol ‘UBdLIBWY UBDLYY ‘e 19 SIMa]
UOIFRII0SSE OU
UOIFRII0SSE OU
OSV/M Ylm uonerdosse aaisod
‘Aouale| das|s YlIm UOIIRID0SSE OU awooul .
aoueIBIA sjuedionued ojuedsiH €10z Un
uoirerd0sse annisod uoreINpa . Aynaiyip daa|s papodai-fas . pajejal-wsioel pue »2e|q ‘@MY ‘e 18 UXOIH
wswAojdwa
SNJels [erew »
(87T'L=N) (SS44Q)
awooul WalsAS
90UB|[19AINS 1039e XSIY
uoreINpa [eJoIneyag
i . 900 0 swuedionsed
A1o1uyia/adel sbuipuiy das|s pauiodal-|as }INPE UISUGISIA
Japuab anbiey swnAep . pue ueBIydIIA Jo
UoIeUIWLILIOSIP a1dwes 2102
uoIeId0sse annisod abe aouequnIsIp des|s . [e19e. panIadiad anljeuasaidal AjjeuoneN ‘e 18 JaupueID

swoldwAs aAlssaidap
K

soy
SEN(
‘1abue

‘uoisuauadAy jo Aloisiy
pawodal-}|as painseawl

‘aunssald poojq Bunsal

aWoou| [enuuy

(L21=N)

uoneanpa (ERTOINILEIR)]

Apnis aanodadsoud

aoel

das|s passasse-(9Sd) 1ab1e|

uonerdosse aamsod 1apuab AydesBouwosAjod pue Aydeibnoy . Jo syuedorured ynpe
9]BaS JuBWIeal) dreyun AepAiang ueiseane) 1102 ReN
uoneroosse aAnisod abe aoueqimsip daa|s papodal-jjas e Apnis ealy 110119Q Wal-6 [RUOI108S-550.0 pue UBdLIBWY UBdLISY ‘le 19 Aneag

‘s101ABYaq Bues [eUONOWS o (e L1as1S) Apnis jouoo

wbiam

S|oAd] SSBMIS e 1918 0 PaJasIUN|oA
aleIeA-0D 3|qel e A 8W02INO uoireuIwoSIq ubiseg a|dures Apnis

joainses \

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



Page 18

Lewis et al.

'selq oe|qo.d i jdwi
yum asoyy Buowe
diysuonelas annebsu  —
selq >oe g ue Ja1duw
yum asoy Buowre
diysuonejas aamisod  —

:seig [eroey nondw| .

snyels JuswAojdwa
uoneINpa
snyess diysuonrejas

selq
asuodsal AljIqelIsap [e120s

ploysaiy} Asnod 03
awlodul pjoyssnoy jo onel

(PHWWOE=dAQ BHWWOKTZdES
- aInssaid poojq pareAs|a paleas

(391 uoneroossy wondw sNym-1oe|g)

UOIRUILILIDSIP [e1el

'plo steak 05—0g uaw

210z BIpY B

11099143 Bunelspol UoIeId0SSe ou abe . paisal) uoisuanadAy painsesw 10 saoualladxa payodal-y|as |eUOI103S-SS01D UeoLIBWY UBdLYY T6 | J818c-ninN ‘seyd
'selq 3oe(go.d 1ot jdwi
yum asoyy Buowre
diysuonre|as annebau -
'selq oe|qnue 11jdwi
yum asoyy Buowre
diysuoneas sanisod -
- (92=N) s9-8T
‘103443 BunesspoiN . ainssaid poojq d1j0Iselp pafe uswom
pue uaw juesBiwwi 2102
UOI}RII0SSE OU . ainssaid poojq 91j01sAS Jeuone|allod UelURIY N PUE UBISSNY SINYaupuYy
Burjows .
1ING .
S3S .
abe .
saonoeld yieay .
(#91=N)
uonednaoo . $80UBIBYIP
Yjeay Je[naseA |eroes
SINoeIY R uo1eINP? JO SIeak . BuIEBNSAAUI
doas U1'S30UBBYIP J1UYP JO Joleipaw Anuapt [eroes . (alreuuonsanb way-gg) aoualiadx3 Apns Jable| ul
fenJed :uoreuIwLIOSIP J0 1048 Bulrelpaw T 21UYIg JO 3JedS By L Bunedioned 210g uer

UOITRId0SSE aARISOd 1193448 19311p Japuah . 9Sd eI das|s painseaw Buisn passasse UOITeUIWIIISIP sjuapisal ofia1qg ues ‘e 18 Jyojwo |
uoreINpa .
dasjs 1oedwi
Tey} SUOIIedIPaW JO ash .
(a
-S30) swoldwAs anissaidap .
(89€=N)
snyels [esnedouau . Apms daa|s uoneN
sBuipui4 s9lelIe A-0D a|qel e A aWodIN0 uolreulwIsIg ubsag a|dures Apnis
joainsea

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



Page 19

Lewis et al.

S3UYM 10}
uoneloosse aAnefsu  —

UOI1RIO0SSE [RUOI}IPUO0D .

SURDLIBWY UBDLIJY
104 uoneroosse aAnisod  —

UOI1RIO0SSE [RUOI}IPUO0D .

wbry .
snyels eusgnd .

siaew
aAleWIOUI Ansaoue .

Ainnoe [eaisAyd .
181p .
S3as .

aInssald poojq o1jolseIp painsesiu .

a.nssald poojq o1101sAs painsesw .

3|eds
uoneUIWLISIQ-Aeq-AIsAT swel||Ipn

|euo1193s-ss04d

(¥62=N)

plo sieah g1—, pabe
uaipiyo

uedLlsWy oluedsiH pue
uedLIBWY Ueadoing
‘UedLIBWY UBdLIY

2102 9o
‘[ 19 SIpnuaWI |

UO17RI00SSE OU
:uoissaiddo pamnquny ‘dga yum
uo1eIo0sse ou :uoissalddo 184 .

ssauns [earbojoyaAsd eqolb .
1N g painseawl .

‘Aiuapl
UBdLISWY pue UellemeH .

uoneslnuap!
oluye pauodal-jas e

snjels |ellew .

juswiulelie uoneonps .

ainssaid poojq
21|01SRIp Paless palsal painseall .

alreuuonsan®

(9v1=U)

3 nuwiwog ueliemeH
|eana u1 198lo.d yoteasay
yresH

BleyO JO 10Y02 palpnis

UOI}RII0SSE OU abe . uoissalddQ ay} 40 UOISIBA pausnioys Afsnoinaid wouy paynioas
:uoissasddo peinquNy UoIe|8.LI0d ainssaid poojq Wa-OT © YIM PasSasse 81am SuelleMeH aAIEN 2102 ‘B 1@
annisod :uoissaiddo 194 . Xas . 21]01SAS Pajeas pajsal painseaw . WSIoR 113} pue paInguny [BUO11935-55040 (p1o s1eak gT<)NpY B|nojoyeY
UOIFRII0SSE
aAnebau sgIXT-13xAno1upg
uonaeIB)UI 398448 Bulrerpaw
‘UOIIRID0SSE OU (19319 19841P .
Ing - (¢se=N)
daa swmybiu oy Jueaiyubis BUljOIeD LnoS pue
ATINO SA3XT-L3IxANdIUY3 abe . Buiddip dg [euinioou painsesw . ©161099 wouy spuedidned
uonaeIBUI 39848 Bulrelpaw T 166T '[e 18 swel||IM Aq (S@3) aleds UBdLIBWY UBdL)Y €102 904
UOITRIDO0SSE OU 1193448 19a1Ip . Jlapuab . dg Aloje|nguie painsesw . UoITRUIWLIOSIP AepAIana Wa-aulu [BUO11935-55040 pue uedllawy ueadoing ‘e 18 pisobale
dgs pue (Jores9pOW
d9Q pue uoneulwLdsIp jeuosiad a|qissod) xiom prey Aq

pan1adIad UsamIag Uo11eoosse

aA11150d ‘110J43 0] Bnp $$899NS

J31]9q pasiopua A|Buoils uswom
Buowy :jo1pq Bulkyisnl-weshs .

S103443 ONILVIIdOW

uoljeloosse ou .

pauIWIB)ep $S329NS 3A3119q
ajdoad yarym o3 Jusxa
aup) ya119q Burfynsnl-waishs -«

14no ainssaud
poojq 0} eay Wolj aduesip .

Av1xue |esauash .

aInssaid poojq o1jolseIp painsesu .

‘a1 Aw uo 10edwi 919n8s e aAey
111 UOITRUILULIOSIP Japuds),, pue
‘aJ11 Aw Jo seare Auew 1084

1M UOIBUIWILIOSIP JBPUD),, ,'1apuab
Aw J0 asneaaq UoITeUIWLIISIP
aoualladxa |,, :aireuuonsanb

(swo9In0 pue ajgeLeA
aInsodxa

(es=N)

€¢-81

uewiom alym :z Apnis
‘(68=N) p|0 SIeak

way aa1y} Buisn 1apuab 03 anp 10 JUBWIUIELIAISE U3amiaq ¥2-81 TT0Z unp

uoIeId0SSE ON . abe . ainssaid poojq 91]03SAS painsesw . uolreuIwLIosIp [euosiad panlsdlad asde| Yeam [elanas) ainsun UBWOM aHUM T Apnis ‘le 18 Jazal g
aoueINSUI Yijeay .

sBuipui4 S9lelle A-0D a|gelfe A\ awodINQ uolreulwIosIq ubiseg 9|dwes Apnis

Joalinses N\

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2015 January 01.

Curr Cardiovasc Risk Rep. Author manuscript:



Page 20

Lewis et al.

Japuab .
alreuuonsanb papod wal-g
UOINRID0SSE afe . Ag painseaw uolfeuIwLIdSIq
ON :UONRUILULIISIP AepAlaA . . awnayI 4o uapang '(966T) AsupiS pue
N -LOREUILULIGSIP 7ep 3 uonednado 136311y JO 3]eIS UIBWIOP 6 WO
‘Uoljeroosse awooul e (BHWwWOoE=daQ ‘BHWWOKTdES paidepe uoeUIWLIOSIP LN (6€6'7=N)
aAIISod :UoITRUIWILIOSIP JO ’ - 2Inssaid poo|q parens|a paleas (L66T) [e 10 swel|IM Aq 8]eds wall-6 p|o sleak y8—G¢ pabe 2102 AeN
uapIng 79 UOITeUIWIISIP SWI84T . uoreanpa . palsas) uoisuapadAy painsesw . Uo paseq uoneulwLISIq Aep Alang [BUO011935-5501D S}npe uedLIaWY UedL)Y ‘e 18 N SWIS
'dg9Q pue uoneuIWLIISIP
U9amIaq uoieloosse aAnisod ayy
1suteBe syo8301d UOIIOR)SITES Paseq
[elIa]eWUOU punoy ‘AjjeuonIppy
‘Buiyrold ‘Asuow se yons Juswiala
[eriajew 03 pan Bulag |jam asoym
350y} 10} 49 UM paredjosse
AjaAnisod uoieuILLIOSIP [e19R)
:1s8J9)Ul 40 UoIIedI0SSE Burrelapow
Se MSIAP|JOM D143USD0 1} .
dgQ@ pue uoleuIWwISIP
D m_%wp\mwm_ %m“ _cmm_ cww_ww M;Mwﬁﬂ%ﬂ (10108} 8AR98104d [enuslod)
J0 SMaIA aAlreBau Ing s1daouod-}|as MMBIA PHOM JLIUSILY :
0] [eJ)uad se AJjuapi [e1oel Bulaas A3UspI [e1oey .
9SOU|| :1Sa4a1Ul JO UOIIRId0SSe ’ ’
Bunesapow se Ayusp| feoey . INg . pasn a1am sajed ¢10c unt
S 89ualiadx3 8)17] pue wsIoey ayl Jo (0TZ=N) Swuapns ‘18pe)
$109)J3 1019B 9A1199)0.d UOIRII0SSE OU s3s . ainssaid poojq Bunsal painseaw . a[eas aousladx3 a1 Ajle@ [BUO11985-55040 UBdLIBWY UBdL)Y 79 119]08N
1N g painseaw .
asn |oyodle
Apaam papodal-yas .
snyeis Buryjows paniodal-4|as .
(6L
ainusL . = N) ainssaid poojq pue
utens gol
uonednado ) Uo uolrew.opul 839|dwod
YHOM J8U . yum syuedionaed
pakojdwa 031 pajoLsal
JUBWIUIENIE [eUOlIeINPa . sem sisAjeue
pue (sHym oelg
SnJels [eew . g1uedsiH - a0eJ)
a)dwes anneiuasalda
UsWIOM Anowuyaseoel ° (a1qeLseA Juapuadapul 1 Ajfeuoneu
10y uoneioosse aamisod  — Xes (BHWwWOoB=dEA BHWWOYTZES Jayjoue urens qol) (266T) e ‘ApnS Juswiainey pue
o - - ainssaid poojq parens|a paress 1e 39 ¥Q SWel|IM Ag pasn a[eas Wal-9 YesH 1102 JeIN
UOIIRIDOSSE [BUOIIPUOD . abe . palsal) uoisuapadAy painsesw . Buisn painseaw uoljeuIWwLIOSIp aoejdyiom 11009 aAndadsoud 3y} WoJy umelp ereq ‘e 18 nzaN
SUBDLIBWY UBdLYY
10} UoIFRId0SSE 9ANISOd - uonisodwod Apoq .
sBuipui4 oeleN\-0D a|gelfe A\ awodINQ uolreulwIosIq ubiseg 9|dwes Apnis

Joalinses N\

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2015 January 01.

Curr Cardiovasc Risk Rep. Author manuscript:



Page 21

Lewis et al.

:uoIeUIWILIISIP
AepAiang -

UOI1I00SSE [RUOIIIPUO0D .

usLoMm
104 uoIeID0SSE dAINSOd
:UOINRUIWILIOSID

[eloel-uou WSy —

(1ng 4oy pajsnlpe
Uaym pajenuape) usw
10} UorIeId0SSe aARIsod
:uoleUIWILIOSIP

uondwnsuod joyodfe .
Aianoe [eaisAyd .

snyeis Burjows analebio .
uawom ui Ajired .

Adesayy
Juawaoe|das suowloy .

snye;s |esnedousw .

(LWA) 18} [2I30SIA painseawl .

Rephlang  — S35 pauodal-y|as . UOITRUIWILIDSIP SWN34I| pue UoeUIWLIOSIP (T0g'3=N)
(1LVS) 1) SnoaueINOgNS passasse AepAiana papnjoul yarym p|o sieah y6—Tz pabe 2702 9°4
UOITRIJ0SSE [BUOIMPUOD . abe . -(19) Aydeibowo] pandwo) . JUBWINJISUI UOITRUIWIIISIP SHE [eUO11985-55042 S}Npe UedLBWY UBdL)Y ‘e 18 UOSYOIH
Apnis Jo Alunwwod .
uoreINpa .
abe .
Auaisew/j013u09 Jeuosiad .
‘A)[10e1S8p [e190S .
usw aYAA 10} UOITRID0SSE OU . ‘snyels Buryows JusiLnd .
(STT'5=N) 8fe
UsIOM (s0ur3sisal ulnsul 10
3y Joj uoneroosse annisod . 10} JUBISSASSE [9poW s1eak pz-gT Woup Buibuel
onelsoswoy) YI-vINOH ~ » senpiAIpul
Uau yoe|g 104 UoKe1o0sse aAlrehau . IAIpul
‘opusdkIBiy . SHUM pue 43e|g JO
uswom ’ ’ . (puepreo
3oe|g 10§ UOIIRID0SSE Jeaul|IAINd . ‘|oJa1sa]oy |10} ewseld . m__o%mc,c_s_ ofiearyd NEN
(d4o) Xapul (Q03) weyBuiwig) e

:UOI1RIO0SSE [UOI}IPUO0D .

ainssaid poojq .

u18104d 8A10R3I-O PaInsesl .

UOITRUILILIDSIQ 4O SBouaLIadXT

annoadsoud

SaIUNWIWod Apms ¢

19 weybuluun)

uoljeloosse ou .

suOIUNS e
|0AJU0D JO SNOO|

K

‘d34NSVYIIN ST19VIIVA 43HL0

soy .

ainssald poojq painsesw .

uswiniisul Sjusng
15198y J0 9|NPaydS

|euo1193s-ss04d

(#¥T=N)
Sjuapnls AJIsIaAlun
UedlIsWy UedIxXa|N

z10z Re
‘JSuI3 79 OuUIAaL |

BIp .

uondwnsuod joyodfe .
‘Burjows analebio .
‘Auanae eaisAyd .
‘NG .

sBuipuiy

Solelle \-0D

a|qelfe A 3Wo2INO

uolreuIw oS|I
joainses \

ubse@

a|dures

Apnis

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



Page 22

Lewis et al.

uo1eIo0sse
ON :UOIBUILILIOSIP JO 108)48 Buresspo

uoneINpa
awooul
abe

Yesy pajel-j|ss

a[eds swWel||IA :uoleuIwLasiq AepAiang
SUTeWOp SUIU SSOIJ. JUSLLTeal}

Jreyun Jo suodal saA Jaquinu Bununod)
3[eds 966T [e 18 AJJIBNIIN pue aeds
UoneUIWLIOSIP S, 196311y Woly

(Apms

HeaH uosxder wolj eyep
auilaseq)

(T0£'S=N) yInos "s°'N
wouy

‘Ie

pauodal 19849 19311p ON Japuab . 90UBIBJWINIIID ISIEM PaInseaw pajdepe :uopeuIWLSIQ SWNsYIT [euUON8s-SS040 | LI0YOD UBdLIBWY UedL)Y | 318 weAueweigns
awoour e 3]3S $S11S PAAIBIIA PUE 9]eds (0TT=N) Aprs
uoreanpa . wsioey paseg-Alunwiwod ui
’ PaAIddIad Buisn painseawl uoleuIWLIOSIQ Bunedioned 1102 INC
UOIIBID0SSE dAINSOd . abe . 1INg painseaw PanIaIad 01 sasuodsal Huidod jesoineysg USWOM UBDLISWY UBDLIY ‘e 13 BMpPUSMIN
BIp .

uoljeloosse ou .

uonduosap qol
aWo9Ul UoIeINPd
SNJels [epew

abe

1INg painsealu

$S2.13S 21UOIYD JO puIy Se
UOITRUIWILIZSIP 1UYId) direuuonsanQ 1oedw|
10ssans

1UBIJeS WaM-GT :SSaJIS 21U0IYD paAidalad
alreuuonsan®

UOIRUIWILIISIQ J1UYIT PAAIRdIAd WaM-ZZ

|euo1193s-ss04d

(06=N)

saako|dwa J8jua)
[edIpaN puelArelN JO
Aislaniun

(P10 s1eak 0G-8T)
Sa[ewa}

UBDLIBWY UBRdL)Y

ZToz Bunds
"
19 3U3319-3l00 N

uoljeloosse ou .

uoneroosse aAnisod .

nqoio
Buipulg suow.IoH xas

(e
-530) swodwAs aAissaidap

Annnoy [earshyd
81095 Ysiy weybuiwreiq

1)
Apoq [e10) passasse-yX3d

uoieaNpa
Auoluye/aoel

abe

Je4 SNO3UBINOGNS Passasse- 1D

Te- [eI30SIA passasse- 1D

/66T "[e 18 swel|IM Aq 8]eds
uoneuIwLIOSIq Aeq Alang

|euo119ss-ssoid

(cov=N) Apmis

da3|S UoIeN 8y SS0I0Y
1[eaH S,UsWOoAN

10 ApniS wouy uswom
SHYM

pUe ‘UBOLIBWY URDLILY

1102 Areniged
‘e 19 SIma

usw
104 UoIeID0SS. AINSOd
:UoNeUIWLIISIP

[eloel-Uuou WSy —

(ing

J0} paisnipe uaym
palenuane) Uswom

10} uoneIdOosse aAnisod

ayeiul 1ey pue ABiaua Ajrep

sBuipuiy

Solelle \-0D

a|qelfe A 3Wo2INO

uolreuIw oS|I
joainses \

ubse@

a|dures

Apnis

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



Page 23

Lewis et al.

uoneIdosse aAnisod

INg .

sejagelp .

10J91S3]0Y2 |10} .

dgs aels bunsas .
ABojorewordwAs anissaidap .
Buipuodsai annoeal .
uoissaidxa Jabue .

awooul [enuue .

uoleanpa .

Uo1eIILI[eI
Aiaie Areuoio0d painsesw

X9put (@03) uoreuiwLoSIg
10 saoualladx3

(dn-moj|o} GT Jesh 1e
Apnis [euipniibuoj e wo.y
pautelqo

e1ep) [BUOIDFS-SSOID

(29€'T=N) Sy—¢¢ pabe
S}|npe uedlswWYy uedlyy

2102 e
‘e 19 abelany

Aisoibijal .
yoddns je1o0s .
wsiwndo .
109)Je anlehau .

:s3]qeLieA [e190s0ydAsd
uonaJeul eIpJedoAw Joud .
snyels Buiyows usLINd .
sa1aqelp .
uoisuauadAy .

:S3]GRLIEA [2O1UI]D

uoneonps e

abe .
syoe|g Buowre uoneldosse aasod . aoel papodal-y|as .
uonINIISgo UOIRUILILIOSIP SUBIIANA dJeW £6/ 2102 Jdy
UOIRIO0SSE [BUOINPUOD :uorjewogul o1ydelbowaporoos Asale Areuolod painsesw . panIgaIad Jo ainseaw wiall-/ [eUO1108S-55049 3YM pue xoelg ‘e 10 aN0AY
1oddns [e190s Wav)se-4|3s . 210z Jdv
sBuipui4 s9lelIe A-0D a|qel e A aWodIN0 uolreulwIsIg ubsag a|dures Apnis
joainsea

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Curr Cardiovasc Risk Rep. Author manuscript; available in PMC 2015 January 01.



