ORIGINAL REPORTS: CARDIOVASCULAR DISEASE AND

RISK FACTORS

DOES THE ASSOCIATION BETWEEN DEPRESSIVE SYMPTOMS AND CARDIOVASCULAR
MORTALITY RiISK VARY BY RACE? EVIDENCE FROM THE HEALTH AND

Objective: To test whether the association
between depressive symptoms and cardiovas-
cular disease (CVD) mortality is stronger among
Blacks than Whites.

Design, Setting and Participants: 2,638 Black
and 15,132 White participants from a pro-
spective, observational study of community-
dwelling Health and Retirement Study partic-
ipants (a nationally representative sample of
U.S. adults aged =50). Average follow-up was
9.2 years.

Outcome Measure: Cause of death (per ICD
codes) and month of death were identified
from National Death Index linkages.

Methods: The associations between elevated
depressive  symptoms and mortality from
stroke, ischemic heart disease (IHD), or total
CVD were assessed using Cox proportional
hazards models to estimate adjusted hazard
ratios (HRs). We used interaction terms for
race by depressive symptoms to assess effect
modification (multiplicative scale).

Results: For both Whites and Blacks, depres-
sive symptoms were associated with a signifi-
cantly elevated hazard of total CVD mortality
(Whites: HR=1.46; 95% Cl: 1.33, 1.61;
Blacks: HR=1.42, 95% ClI: 1.10, 1.83).
Adjusting for health and socioeconomic covar-
iates, Whites with elevated depressive symp-
toms had a 13% excess hazard of CVD
mortality (HR=1.13, 95% ClI: 1.03, 1.25)
compared to Whites without elevated depres-
sive symptoms. The HR in Blacks was similar,
although the confidence interval included the
null (HR=1.12, 95% Cl: .86, 1.46). The hazard
associated with elevated depressive symptoms
did not differ significantly by race (P>.15 for all
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comparisons). Patterns were similar in analyses
restricted to respondents age =65.

Conclusion: Clinicians should consider the
depressive state of either Black or White
patients as a potential CVD mortality risk
factor. (Ethn Dis. 2013;23[2]:155-160)
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INTRODUCTION

Racial disparities in cardiovascular
disease among US adults are well
established; Blacks have a higher risk
of both cardiovascular disease (CVD)
incidence and mortality than Whites.'
The association between psychosocial
factors such as depression and cardio-
vascular disease is also well document-
ed.”” For example, meta-analyses sug-
gest depression is associated with a 69%
elevated relative risk of coronary heart
disease (CHD) mortality,6 a 55%
elevated relative risk of fatal CVD,?
and a between a 35% and 50% ele-
vated odds of fatal stroke.® However,
racial differences in the association
between depression and CVD mortality
are not well understood. Because racial
differences in CVD attenuate with age,
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it is important to compare how race
may modify the association between
depressive symptoms and CVD mortal-
ity risk from middle to older age.

As Everson-Rose and Lewis suggest-
ed in their review of the literature on
this issue, few prior studies have suffi-
cient representation of Blacks to ade-
quately examine this question.” The few
available studies on racial differences in
the association between depression and
CVD report mixed results. A recent
study by Lewis et al'” stands out because
of the diverse participant sample pro-
viding an opportunity to address this
question. They found that depressive
symptoms were associated with elevated
odds of CVD mortality for Blacks but
not Whites. However, this finding
contrasts with some prior work showing
associations between depressive symp-
toms and stroke incidence in both Blacks
and Whites."'™"? These new results are
also somewhat inconsistent with several
carlier studies that reported associations

Our study assessed differences
in CVD mortality associated
with elevated depressive
symptoms using a large cohort
of US Black and White adults
aged =50.
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between depressive symptoms and CVD
mortality in predominanty White gen-
eral population samples.'*">

Our study assessed differences in
CVD mortality associated with elevated
depressive symptoms using a large
cohort of US Black and White adults
aged =50 years. We hypothesized that
depressive symptoms would predict
CVD mortality in Blacks and Whites,
with no significant variation in the
magnitude of association by race. We
also assessed whether this association
varied by age.

METHODS

Study Population

The Health and Retirement Study
(HRS) is a nationally-representative
longitudinal survey of US adults aged
=50 years and their spouses. Details of
the study are provided elsewhere.'®
Enrollments occurred in 1992, 1993,
1998 (based on respondent’s birth year)
with assessments occurring approximately
every two years. However, in order to
have a consistent measure of depressive
measures the following years were con-
sidered baselines: 1996, 1995, and 1998,
respectively. The 2004 and subsequent
HRS enrollees were not included in this
analysis. We followed participants from
baseline through the 2008 wave mortality
assessment; retention rates through 2008
were above 80%. The HRS was approved
by the University of Michigan Health
Sciences Human Subjects Committee and
these analyses were approved by the
Harvard School of Public Health Office
of Human Research Administration.

Of the full HRS sample enrolled in
1992, 1993 or 1998 (n=27,473), we
excluded 8,536 who were age ineligible
or with a sampling weight of 0 (31.1%);
1,386 (5.1%) who were Hispanic;
1,284 (4.7%) missing exposure assess-
ment; and 426 (1.6%) who were
missing key covariate information to
ensure complete case analysis; leaving
15,845 respondents for the analyses.
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Assessment of Depressive
Symptoms

We defined elevated depressive
symptoms based on the baseline mea-
sure of a modified, 8-item version of the
Centers for Epidemiologic Studies-
Depression (CES-D) scale. Our out-
come variable, hereafter called “elevated
depressive symptoms,” was a dichoto-
mized indicator of whether the respon-
dent reported experiencing =3 of the
following symptoms in the last week:
feeling depressed, feeling everything was
an effort, restless sleep, feeling happy
(reverse coded), feeling lonely, enjoying
life (reverse coded), feeling sad, and
could not get going. The =3 cutpoint
was based on prior psychometric vali-

. .81
dation studies.'®"?

Assessment of Mortality

The HRS respondents’ deaths were
confirmed via linkage to the National
Death Index conducted in May, 2009.
For deaths prior to 1999, cause of death
was characterized using the Internation-
al Classification of Diseases, Ninth
Revision (ICD-9). Total CVD deaths
included ICD codes 390 to 459; strokes
included 430 to 438 and ischemic heart
disease (IHD) included 410 to 414. For
deaths after 1999, cause of death was
characterized using the International
Classification of Diseases, Tenth Revi-
sion (ICD-10). Total CVD deaths were
classified as those with ICD-10 codes
100-99.9; strokes comprised 160-169
and IHD comprised 120-125.

Covariates

We considered groups of demo-
graphic covariates and health risk factors
as potential confounders. All covariates
were self-reported. We used the earliest
reported values for each covariate.
Demographics included race (Black/
White), age (continuous), and sex
(male/female). Socioeconomic status
was measured as years of education (0—
17). The health risk factors included
body mass index (BMI) as a categorical
variable (<18.5; 18.5-24.9, reference;
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25-29.9; =30); smoking status (current
and ever, never as reference); physical
activity, measured as an indicator vari-
able of regular (=1 times per week)
physical activity in the previous two
weeks (yes/no); a summary score of self-
reported history of a doctor’s diagnosis
of chronic conditions (high blood
pressure, diabetes, cancer, lung disease,
and arthritis; range 0-5), consistent
with prior literature; ' heart medication
usage (“Are you now taking or carrying
medication for your heart problem?”
yes/no); and psychiatric medication
usage (“Do you now take tranquilizers,
antidepressants, or pills for nerves?” yes/
no).

Methods of Statistical Analysis
The hazard of CVD mortality
associated with elevated depressive
symptoms was assessed using age- and
sex-adjusted Cox proportional hazard
models stratified by race. Two addition-
al models included covariates to adjust
for CVD risk factors: first, socioeconom-
ic and health status variables (education,
comorbidity summary score, body mass
index) and then health behaviors (smok-
ing, physical activity). These factors
likely partially mediate the causal path-
way, so the results may understate the
full causal effect of disease. Person-time
was calculated from the initial interview
date until the date of their death. These
estimates were calculated using PROC
PHREG in SAS version 9.3 (SAS
Institute, Inc., Cary, NC), with the
sampling weight from the first interview
applied. We tested for effect modifica-
tion on a multdplicative scale by exam-
ining the interaction between race and
elevated depressive symptoms. Sensitivity
analyses included the same models
estimated in a sample restricted to
respondents aged =65 at baseline
(n=8,680). The HRS has a complex
survey design, however, based on prior
work suggesting minimal design effects,
we treated the data as a simple random
sample in these analyses (design effect
estimates available from authors).
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Table 1. Baseline participant characteristics of total sample and by race
Full Sample Age=65
Variable Total (n=15,845) Blacks (n=2,401) White (n=13,444) Total (n=7,460) Blacks (n=917) White (n=6,543)

Average years of follow-up 9.1 =37 9.0 = 3.7 9.1 = 3.7 8.1 =39 7.9 =39 81x=39
Age, yrs 66.8 = 10.3 65.3 + 10.0 67.1 = 10.3 76.3 £ 6.3 76.4 = 6.5 76.3 £ 6.2
Male, % 42.3 36.2 43.4 38.9 33.9 39.6
Education, yrs 122 3.0 10.7 = 3.6 125 2.8 11.7 £ 3.3 9.2 40 12.0 £ 3.0
Depressive symptoms =3, % 19.6 27.6 18.1 21.2 28.2 20.3
BMI 26.8 = 5.1 28.6 + 5.9 264 49 25.8 + 4.7 274 £ 54 25.6 = 4.5
BMI 4 categories, %

BMI<18.5 2.1 1.6 2.2 2.3 3.3

18.5=BMI<25 36.4 24.7 38.4 42.7 31.6 44.3

25=BMI<30 39.8 40.2 39.7 38.2 40.1 38.0

BMI=30 21.7 33.5 19.6 15.9 26.0 14.5
Smoking status, %

Never-smoker 38.1 38.6 38.0 40.2 42.3 39.9

Ever-smoker 41.9 36.5 42.9 45.0 38.3 46.0

Current smoker 16.8 21.3 16.0 10.2 14.1 9.7
Chronic conditions, median * IQR 1+2 1Tx1 1x2 1T*1 2 *1 1T=*1
Physically Active, % 45.0 37.4 46.4 37.5 26.7 39.0
Heart Medications, % 13.7 11.3 14.1 20.2 16.3 20.7
Psychiatric Medications, % 5.6 5.4 5.7 5.1 5.0

BMI, body mass index, or kg/m?.

Values are mean * SD, median * inter-quartile range, or percentage.

RESULTS

There were 13,444 White and 2,401
Black respondents in this analysis.
There was an average of 9.2 years of
follow-up in the total sample and 8.4
among those aged =65 at enrollment.
The mean age of our cohort was similar
for Blacks (65.3, SD=10.0) and Whites
(67.1, SD=10.3) (Table 1). Prevalence
of elevated depressive symptoms was
higher in Blacks (27.6%) than Whites
(18.1%). Whites had more years of
education and generally better heath
than Blacks; Whites had lower BMI,
lower prevalence of current smoking,
higher prevalence of physical activity,
and higher prevalence of heart medica-
tion usage than Blacks. Blacks and
Whites had similar prevalence of chron-
ic diseases and psychiatric medications
(Table 1).

In the total sample, elevated depres-
sive symptoms were associated with a
significant elevation in hazard of total
CVD mortality after adjusting for sex
and age in both Blacks (HR=1.42, 95%
CI: 1.10, 1.83) and Whites (HR=1.46,

95% CI: 1.33, 1.61) (Table 2). The
estimated associations for IHD and
stroke outcomes were similar between
Whites and Blacks. The estimated asso-
ciation did not vary significantly by race
for total CVD (P=.76 for test of
interaction), IHD (P=.97) or stroke
mortality (P=.76).

Results were similar in analyses
restricted to respondents aged =65 at
baseline (Table 2, bottom panel). For
example, restricting to those aged =65,
elevated depressive symptoms were
associated with a 37% excess hazard of
total CVD mortality (HR=1.37, 95%
ClI: 1.02, 1.85) among Blacks and 38%
excess hazard among Whites (HR=
1.38, 95% CI: 1.25, 1.53). Among
those aged =65, the estimated associa-
tions between elevated depressive symp-
toms and IHD and stroke mortality were
similar to those for the total sample aged
=50 for both Blacks and Whites,
although the association for strokes
among Blacks had a wide confidence
interval that crossed the null (HR=1.24,
95% CI: .54, 2.85). Like those aged

=50, the hazard of mortality associated
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with depressive symptoms did not vary
significantly by race among those aged
=65 for total CVD (P=.99), IHD
(P=.91) or stroke mortality (P=.72).

After adjusting for demographics
and potential CVD risk factors, the
estimated association between depres-
sive symptoms with total CVD mortal-
ity was attenuated: Whites with depres-
sive symptoms had a 23% elevation in
hazard of CVD mortality (HR=1.23,
95% CI: 1.11, 1.35); and Blacks with
depressive symptoms had an 18%
elevation (HR=1.18, 95% CI: .91,
1.54) with a confidence interval that
included the null. The associations for
other outcomes and among those =65
were also attenuated; among Blacks,
adjustment for covariates led to wider
confidence intervals that crossed the
null (Table 2, Model 2).

Models were then adjusted for
health behaviors (smoking and physical
activity), which further attenuated the
associations. For example, the estimated
association between depressive symptoms
and total CVD mortality was a 12%
increased hazard of mortality for Blacks
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Table 2. Adjusted hazard ratios (95% confidence intervals) for associations between high depressive symptoms and types of
cardiovascular mortality for Blacks and Whites

Blacks Whites
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
HR HR HR HR HR HR
Events 95%Cl 95%Cl 95%ClI Events 95%Cl 95%Cl 95%Cl
Full sample
Total CVD 280 1.42 .18 1.12 1563 1.46 1.23 1.13
1.10, 1.83 91, 1.54 .86, 1.46 1.33, 1.61 1.11, 1.35 1.03, 1.25
IHD 132 1.65 .37 1.26 820 1.48 1.24 1.14
1.15, 2.37 .95, 1.99 .87,1.83 1.30, 1.69 1.08, 1.42 .99, 1.30
Stroke 40 1.31 .20 117 251 1.60 1.45 1.32
64, 2.69 .57, 2.53 .55, 2.47 1.29, 2.00 1.15, 1.81 1.05, 1.67
Age=65
Total CVD 194 1.37 .19 1.14 1341 1.38 1.18 1.10
1.02, 1.85 .88, 1.62 .83, 1.55 1.25, 1.53 1.06, 1.30 .99, 1.21
IHD 95 1.61 .38 1.28 685 1.45 1.23 1.15
1.06, 2.45 .89, 2.12 .84, 1.97 1.26, 1.67 1.07, 1.43 .99, 1.33
Stroke 28 1.24 .22 1.25 223 1.58 1.43 1.32
.54, 2.85 .52, 2.88 .53, 2.96 1.25, 1.99 1.12, 1.81 1.04, 1.68

HR, hazard ratio; Cl, confidence interval; CVD, cardiovascular disease; IHD, ischemic heart disease.
Model 1 adjusts for demographics: age and sex; Model 2 adjusts for demographics and CVD risk factors: education, summary score of chronic conditions, and body mass
index; Model 3 adjusts for demographics, CVD risk factors, and health behaviors: smoking and physical activity.
P for race X depression interactions are P>.05 for each outcome, in the full sample and of those aged=65.

(HR=1.12, 95% CI: .86, 1.46) and 13%
increased hazard for Whites (HR=1.13,
95% CI: 1.03, 1.25) (Table 2, Model 3).
The association between depressive
symptoms and CVD mortality did not
vary significantly by race in this adjusted
model (P=.56 for test of interaction of
total sample; for =65, P=.58). There
were similar patterns of attenuation for
the THD and stroke; and for all outcomes
among those aged =65. Results were
almost identical when controlling for use

Our study found that elevated
depressive symptoms were
associated with an increased
hazard of CVD mortality
among Blacks and Whites
after statistically controlling

for age and sex.
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of psychiatric and heart medications
(results not shown). Models stratified
by follow-up time suggested the associ-
ations attenuated very little with longer
duration of follow-up; for example in
pooled analyses the HR for years 0-8 was
1.55 (95% CI: 1.38-1.73), while for
years 9-15, the association was 1.47

(95% CI: 1.16, 1.87).

DISCUSSION

Our study found that elevated
depressive symptoms were associated
increased hazard of CVD
mortality among Blacks and Whites

with an

after statistically controlling for age
and sex. The magnitude of the age-
and sex-adjusted relative association
between elevated depressive symptoms
and CVD mortality was similar for
Blacks (total sample: HR=1.42, =65:
HR=1.37) and Whites (total sample:
HR=1.46, =65: HR=1.38) and there
was no significant difference by race in
the hazard associated with higher de-
pressive symptoms for total CVD
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mortality, stroke mortality, or IHD
mortality. The age and sex-adjusted
HR point estimates indicated Blacks
had similar magnitudes of association
between depression and both stroke and
IHD mortality compared to Whites.
None of the differences were statistically
significant. Patterns differed little when
considering the population aged =50
compared to aged =65.

Adjustment for additional covariates
attenuated the associations for all out-
comes and groups. The associations
remained statistically significant in
Whites after adjustment for socioeco-
nomic, health status, and health behav-
ior variables. Although the point esti-
mates in the models were similar for
Blacks and Whites, the Cls for Blacks
included the null.
However, the health covariates and
health behaviors included
models likely partially mediate the

were wider and
in these

association between depression and
CVD outcomes. Adjusting for such
mediators likely underestimates the
causal effect of depressive symptoms
on CVD mortality.



Study Limitations and Strengths
Although using a brief symptom
scale (CES-D) rather than diagnosis of
clinical depression is a potential limita-
tion of this study, our measure is very
similar to that used by prior studies.'
Furthermore, our cut-point for elevated
depressive symptoms has also been
shown to have high sensitivity and
specificity for clinical depression.'”

We controlled for particular health
variables to facilitate comparisons with
prior literature,”'® however, we recog-
nize that without better knowledge of
the temporal order of covariates these
models may yield biased results be-
cause of mediation. Although control-
ling for psychiatric medication use
did not change our findings, this result
should be interpreted cautiously be-
cause the measure available in HRS
was limited.

The wide confidence intervals of
estimates for Blacks reflect low sample
size in this stratum; this is particularly
true for THD and stroke outcomes as well
as in multivariable adjusted models. We
may be underpowered to detect a result
for this group. However, the interaction
term test indicated no significant differ-
ence in effect sizes for Blacks and Whites.
We examined interactions by race on a
multiplicative rather than additive scale
because the Cox model is naturally
muldplicative. Our results support the
use of a multiplicative model in that we
found no evidence for deviation from
muldplicativity in our interaction tests.
However, because CVD mortality is
generally higher among younger Blacks
than Whites, the absolute excess event
rate induced by depressive symptoms
may be larger among Blacks, even if the
relative effects are the same.

This study has a number of impor-
tant strengths. The cause of death was
linked from the National Death Index.
Secondly, we used identical analytic
design, measures, and analyses to prior
research in this area, which improves the
comparability of our findings to the
extant literature. Lastly, we used a
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nationally-representative sample, en-

hancing the generalizability of findings.

Comparisons to Prior Literature

These results are consistent with
prior literature that suggests depressive
symptoms are associated with increased
CVD-related mortality and inci-
dence.>®12%-23 Eyrthermore, our results
are of a similar magnitude to those found
in prior studies.”* Our estimates are lower
than results from meta-analyses>®”?> of
the association between depression and
incident cardiovascular events; however,
differences in the study designs, age of
the population, control variables, and
exposure and outcome variables may
account for these differences. As van
der Kooy and colleagues® note in their
meta-analysis of this association among
the elderly, depressive symptoms do not
predict CVD onset as strongly as clinical
diagnosis of depression.

We do not find differences in this
association by race among either those
aged =50 or among the older age cohort,
which contributes to a somewhat mixed
literature on the racial differences in the
association between depression and
CVD. Some studies report no racial
difference in the association between
depression and stroke onset.'""'? How-
ever, our results contrast with recent
findings by Lewis et al'® who found that
the effects of depressive symptoms on
cardiovascular mortality among those
aged =65 varied significantly by race in
the Chicago Health and Aging Project
(CHAP) cohort. For example, they
found depressive symptoms were associat-
ed with a more modest and non-significant
elevation in age- and sex-adjusted hazard
of CVD mortality among Whites in
CHAP (HR=1.26; 95% CI: .95, 1.68)
than we find in HRS (HR=1.38; 95%
CI: 1.25, 1.53), but a higher elevation
among Blacks in CHAP (HR=1.95;
95% CI: 1.61, 2.36) than HRS
(HR=1.37; 95% CI: 1.02, 1.85). The
divergence in these hazard ratios may
reflect distinct features of a geographi-
cally defined, urban cohort, such as
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shared life experiences or exposure to
other contextual or environmental risk
factors®® that exacerbated the hazard of
CVD mortality associated with depres-
sion that would not be present in a
nationally representative sample. Consis-
tent with this possibility, chronic life
stress was associated with carotid intima-
media thickness in Blacks but not Whites
in the Pitsburgh site of the Study of
Women’s Health across the Nation
(SWAN).?” In the Midlife in the United
States (MIDUS) study, which is enriched
with African Americans from Milwau-
kee, carly life adversity was associated
with elevated inflammatory markers
among Blacks but not Whites;*® the
authors suggest that racial interactions
may be most evident in populations
drawn from high-poverty urban areas.

Implications and Conclusions

Clinicians should be aware of the
elevated hazard for cardiovascular mor-
tality associated with depressive symp-
toms, regardless of a patient’s race.
However, there are important racial
differences in prevalence and treatment
of depressive symptoms: in this sample,
although Blacks had almost 10% higher
prevalence of depressive symptoms than
Whites, Blacks and Whites reported
similar rates of psychiatric medication
usage. A critical, unanswered question
remains regarding whether CVD mortal-
ity risk declines when depressive symp-
toms resolve or are successfully treated.
Further studies of this association are
needed in samples adequately powered to
test differences between Whites and non-
White samples to replicate the results of a
limited number of studies. In addition,
future studies should explicitly assess
differences in this association by race to
see how the risk of mortality changes into
older age.

In sum, our results indicate elevated
depressive symptoms were associated
with an elevated hazard of cardiovascular
mortality for whites and blacks, and the
association does not vary significantly by
race. The patterns were similar among

159



RACE, DEPRESSION AND CVD MORTALITY - Capistrant et al

those in middle age (=50) and those in
older age (=65).

ACKNOWLEDGMENTS

The authors gratefully acknowledge financial
support from the American Heart Association
grants 09PRE2080078 and 10SDG2640243,
the National Heart, Lung and Blood Institute
grants 5T32H1.098048-03 and 1F31HL112613-
01, and National Institute of Child Health and
Human Development T32 HD007168 and R24
HDO050924.

REFERENCES

1. Mensah GA, Mokdad AH, Ford ES, Green-
lund KJ, Croft JB. State of disparities in
cardiovascular health in the United States.
Cire. 2005;111(10):1233-1241.

2. Sher Y, Lolak S, Maldonado J. The impact of
depression in heart disease. Curr Psychiarry
Rep. 2010;12(3):255-264.

3. Van der Kooy K, van Hout H, Marwijk H,
Marten H, Stechouwer C, Beckman A. De-
pression and the risk for cardiovascular
diseases: systematic review and meta analysis.
Int ] Geriatr Psychiatry. 2007;22(7):613—
626.

4. Wulsin LR, Singal BM. Do depressive
symptoms increase the risk for the onset of
coronary disease? a systematic quantitative
review. Psychosom Med. 2003. 2003;65(2):201—
210.

5. Reiner R. Depression as a predictor for
coronary heart disease: a review and meta-
analysis. Am ] Prev Med. 2002;23(1):51-61.

6. Nicholson A, Kuper H, Hemingway H.
Depression as an aetiologic and prognostic
factor in coronary heart disease: a meta-
analysis of 6362 events among 146 538
participants in 54 observational studies. Eur
Heart ]. 2006;27(23):2763-2774.

7. Dong ]JY, Zhang YH, Tong ], Qin LQ.
Depression and risk of stroke: a meta-analysis
of prospective studies. Stroke. 2012;43(1):
32-37.

8. Pan A, Sun Q, Okereke OI, Rexrode KM,
Hu FB. Depression and risk of stroke morbid-
ity and mortality: a meta-analysis and system-
atic review. JAMA. 2011;306(11):1241-
1249.

160

9. Everson-Rose SA, Lewis TT. Psychosocial
factors and cardiovascular diseases. Annu Rev
Public Health. 2005;26:469-500.

10. Lewis TT, Guo H, Lunos S, et al. Depressive
symptoms and cardiovascular mortality in
older Black and White adults. Cire Cardiovasc
Qual Outcomes. 2011;4(3):293-299.

11. Glymour M, Yen J, Kosheleva A, Moon J,
Capistrant B, Patton K. Elevated depressive
symptoms and incident stroke in Hispanic,
African-American, and White older Ameri-
cans. J Behav Med. 2012;35(2):211-220.

12. Jonas BS, Mussolino ME. Symptoms of
depression as a prospective risk factor for
stroke. Psychosom Med. 2000;62(4):463-471.

13. Ostir GV, Markides KS, Peek MK, Goodwin
JS. The association between emotional well-
being and the incidence of stroke in older
adults.  Psychosom Med. 2001;63(2):210—
215.

14. Whang W, Kubzansky LD, Kawachi I, et al.
Depression and risk of sudden cardiac death
and coronary heart disease in women: results
from the Nurses’ Health Study. / Am Coll
Cardiol. 2009;53(11):950-958.

15. Wyatt SB, Williams DR, Calvin R, Henderson
FC, Walker ER, Winters K. Racism and
cardiovascular disease in African Americans.
Am ] Med Sci. 2003;325(6):315-331.

16. Heeringa SG. Technical Description of the Asset
and Health Dynamics (AHEAD) Survey Sample.
Ann Arbor, Mich: Institute for Social Re-
search, University of Michigan; 1995.

17. Juster FT, Suzman R. An Overview of the
Health and Retirement Study. / Hum Resour.
1995;30:S7-556-S57.

18. Wallace RB, Herzog AR, Ofstedal MB,
Steffick D, Fonda S, Langa K. Documentation
of Affective Functioning Measures in the Health
and Retirement Study. Ann Arbor, Mich:
University of Michigan Survey Research
Center; 2000.

19. Turvey CL, Wallace RB, Herzog R. A revised
CES-D measure of depressive symptoms and a
DSM-based measure of major depressive
episodes in the elderly. Int Psychogeriatr.
1999;11(02):139-148.

20. Schulz R, Beach SR, Ives DG, Martire LM,
Ariyo AA, Kop WJ. Association between
depression and mortality in older adults: the
Cardiovascular Health Study. Arch Intern Med.
2000;160(12):1761-1768.

Lthnicity & Disease, Volume 23, Spring 2013

21. Ariyo AA, Haan M, Tangen CM, et al.
Depressive symptoms and risks of coronary
heart disease and mortality in elderly Americans.
Cardiovascular Health Study Collaborative
Research  Group. Circulation. 2000;102(15):
1773-1779.

22. Hemingway H, Marmot M. Evidence based
cardiology: psychosocial factors in the aetiol-
ogy and prognosis of coronary heart disease.
Systematic review of prospective cohort stud-
ies. BMJ. 1999;318(7196):1460-1467.

23. Wassertheil-Smoller S, Shumaker S, Ockene J,
et al. Depression and cardiovascular sequelae
in postmenopausal women: the Women’s
Health Initiative (WHI). Arch Intern Med.
2004;164(3):289-298.

24. Gump BB, Matthews KA, Eberly LE, Chang
YF. Depressive symptoms and mortality in
men: results from the Multiple Risk Factor
Intervention Trial. Stroke. 2005;36(1):98—102.

25. Pan A, Okereke OI, Sun Q, et al. Depression
and incident stroke in women. Stroke.
2011;42(10):2770-2775.

26. Diez-Roux AV, Link BG, Northridge ME. A
multilevel analysis of income inequality and
cardiovascular disease risk factors. Soc Sci Med.
2000;50(5):673-687.

27. Troxel WM, Matthews KA, Bromberger JT,
Sutton-Tyrrell K. Chronic stress burden,
discrimination, and subclinical carotid artery
disease in African American and Caucasian
women. Health Psychol. 2003;22(3):300-309.

28. Slopen N, Lewis TT, Gruenewald TL, et al.
Early life adversity and inflammation in
African Americans and Whites in the midlife
in the United States survey. Psychosom Med.
201072(7):694-701.

AUTHOR CONTRIBUTIONS

Design and  concept of study: Capistrant,
Glymour

Acquisition of data: Kosheleva

Data analysis and interpretation: Capistrant,
Gilsanz, Moon, Kosheleva, Patton, Gly-
mour

Manuscript draft: Capistrant, Gilsanz, Moon,
Patton, Glymour

Statistical  expertise:  Capistrant, Gilsanz,
Moon, Kosheleva, Glymour

Acquisition of funding: Glymour

Administrative: Kosheleva, Glymour

Supervision: Patton, Glymour




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


