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Abstract

Objective—Non-Latino blacks experience a higher proportion of chronic illness and associated
disabilities than non-Latino whites. Posttraumatic stress disorder (PTSD) is associated with a
greater risk of chronic illness, although few studies have investigated whether the interaction of
PTSD with racial disparities may lead to a greater risk of chronic illness among blacks with PTSD
than among whites with PTSD.

Methods—We evaluated data from the population-based National Survey of American Life and
the National Comorbidity Survey Replication to investigate the association between race, lifetime
PTSD and self-reported chronic illness. Weighted linear and Poisson regression models assessed
differences in the magnitude of association between PTSD and chronic illness by race on both the
additive and multiplicative scales.

Results—The magnitude of the association between lifetime PTSD and diabetes was greater
among blacks (RD 0.07, 95% CI 0.02, 0.11; RR 1.9, 95% CI 1.4, 2.5) than whites (RD 0.004, 95%
Cl -0.02, 0.03; RR 1.2, 95% CI 0.7, 1.9) on the additive (p=0.017) scale. The magnitude of the
association between lifetime PTSD and heart disease was greater among blacks (RD 0.09, 95% ClI
0.05, 0.13) than whites (RD 0.04, 95% CI 0.01, 0.07) on the additive scale at a level approaching
significance (p=0.051).

Conclusion—A lifetime history of PTSD was associated with a significantly greater risk of
diabetes among blacks as compared to whites. These findings suggest that continuous exposure to
racial inequalities may be associated with a greater risk of PTSD-related health sequela.
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Introduction

Posttraumatic stress disorder (PTSD) is a psychiatric condition that develops after exposure
to a traumatizing event. PTSD involves trauma-related intrusive thoughts, avoidance, and
negative alterations in thoughts, mood, and reactivity (1). PTSD is often chronic and causes
significant distress and interference in social and occupational functioning (1). It often co-
occurs with other mental health conditions, including major depressive disorder and alcohol
and substance abuse disorders (2). Individuals with PTSD are at increased risk for several
health risk behaviors, including smoking (3, 4), poor sleep (5, 6), low exercise (4, 7), poor
diet (5) and medication non-adherence (4). They experience high burdens of biomarkers for
chronic illness, including higher levels of c-reactive protein (CRP) (8) and other markers of
immune function (9), shorter telomere length (10), and alterations in epigenetic markers
related to immune function (11). These risk factors, in turn, may predispose those with
PTSD to a greater risk of developing chronic disease. Past research has demonstrated
associations between PTSD and hypertension (12-15), obesity (16—20), metabolic disease
(21), stroke (22) and type 2 diabetes (23-25). A prospective association between PTSD and
incident heart disease has been well-established (26-30).

Non-Latino blacks share a disproportionate burden of chronic illness in the United States.
Blacks have a higher prevalence of hypertension (31), stroke (31), obesity (32) and type 2
diabetes (33) as compared to non-Latino whites. The differential burden of chronic illness
among blacks may arise in part through stress-mediated mechanisms related to a greater
exposure to socioeconomic disadvantage (34) and experience of direct and indirect racism
(35, 36). Evidence supporting these mechanisms include research examining differential
burdens of biomarkers of stress by race, such as allostatic load (37, 38), as well as shortened
telomere length (39, 40) and variations in gene methylation patterns, which may be heritable
across generations (41, 42). Blacks also face barriers to receiving preventive medical care
not experienced by whites (43, 44), which may additionally contribute to disparities in the
development of chronic illness.

Although blacks have a higher lifetime burden of PTSD as compared to whites (8.7% vs.
7.4%, respectively) (45), little epidemiologic research has been conducted identifying
whether PTSD is associated with a higher burden of chronic illness among blacks as
compared to whites. Potential mechanisms that may lead to an exacerbation of the
association between PTSD and chronic illness among blacks include the interaction of
stress-mediated mechanisms linked to racial disparities with the physiological effects of
PTSD, as well as barriers to utilizing treatment for PTSD (45) and to trauma disclosure (46)
which may prolong the course of PTSD and thereby raise the subsequent risk of chronic
illness. Research in depression has suggested that the magnitude of association between
depression and chronic illness may be greater for blacks as compared to whites. In a cross-
sectional study among women participating in NHANES 2001-2003, Read et al. reported a
significantly greater association between depression and hypertension among non-Latino
blacks than among non-Latino whites (47). In a prospective study of 24,443 participants in
the national Reasons for Geographical and Racial Differences in Stroke cohort, Sims et al.
found an association between depression and coronary heart disease among blacks, but no
association among whites (48). Similarly, in a prospective study of 5,990 participants in the
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Chicago Health and Aging Project (CHAP), Lewis et al. found a significant association
between depression and mortality from cardiovascular disease for African-Americans, but
not for non-Latino whites (49).

As PTSD is associated with a higher risk of chronic illness and research has suggested that
the link between depression and chronic illness may be greater for blacks as compared to
whites, it is possible that a differential association between PTSD and chronic illness by race
may also exist. Exploring this heterogeneity is important as the potential differential
contribution of PTSD to development of chronic illnesses may further disadvantage a group
that already experiences a disproportionate level of both PTSD and chronic disease. The
primary aim of this study is to identify whether the association between PTSD and chronic
illness is greater among blacks as compared to whites. To investigate this, we employed
cross-sectional data from two large nationally-representative surveys.

This analysis utilized data from the nationally-representative National Survey of American
Life (NSAL) (50) and National Comorbidity Survey Replication (NCS-R) (51), both
conducted between 2001 and 2003. Both surveys were developed from the original National
Comorbidity Survey, and utilized similar methodologies (52). The NCS-R was designed to
be representative of the general United States population, and the NSAL was conducted
nationally among African Americans and Afro-Caribbeans. This analysis includes non-
Latino black participants in both the NSAL and NCS-R and non-Latino white participants in
the NCS-R.

Both surveys evaluated the prevalence of and risk factors for psychiatric conditions, and
additionally assessed physical comorbidities, including chronic illness. Psychiatric
conditions were assessed using the World Health Survey update to the Composite
International Diagnostic Interview (WMH-CIDI), a structured clinical interview utilizing
Diagnostic and Statistical Manual, 4" edition (DSM-1V) criteria. Participants were selected
into the study using a 4-stage sampling frame, with nested samples conducted in the
following order: 1) Metropolitan Statistical Areas (MSAs) and counties, 2) area segments
within selected MSAs and counties, 3) housing units within selected area segments, and 4)
eligible respondents within selected housing units. Interviews were conducted within
participants’ homes by trained lay interviewers using a computer-assisted personal interview
(CAPI) format (52). Informed consent was obtained from all participants. Implementation of
NSAL was approved by the University of Michigan institutional review board and
implementation of NSC-R was approved by the Harvard Medical School and University of
Michigan review boards. This secondary analysis was reviewed by the Partners Health Care
Institutional Review Board.

Posttraumatic stress disorder

Lifetime prevalence of PTSD was assessed following DSM-IV criteria using the WMH-
CIDI (52). Participants endorsed PTSD if they reported: 1) exposure to a traumatic event, 2)
experiencing intense fear, helplessness or horror during the event, 3) persistent re-
experiencing of the event, 4) three or more avoidance or numbing behaviors, 5) at least one
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symptom of increased arousal (e.g., trouble falling asleep, difficulty concentrating,
irritability or anger), 6) a duration of symptoms lasting more than one month, and 7) a
significant impairment in social or occupational functioning. The CIDI has been shown to
have good test-retest (53) and inter-rater (54) reliability for PTSD, good agreement with the
PTSD Checklist (PCL) (55), and low to moderate agreement with the clinician-administered
World Mental Health Structured Clinical Interview (SCID) (56, 57) and with clinician
diagnoses (58).

Chronic health conditions

Covariates

The lifetime prevalence of several chronic illnesses was assessed in both the NSAL and
NSC-R through self-report. Five chronic illnesses were evaluated in this study: hypertension,
obesity, heart disease, stroke and diabetes. These chronic illnesses were selected because
previous research has suggested a potential association of PTSD with each (12-25) and all
five conditions were assessed in both the NSC-R and NSAL with comparable question
content. With the exception of obesity, participants were asked whether they had been
diagnosed by a physician with a given health condition. Hypertension was assessed as “high
blood pressure”, diabetes as “diabetes or high blood sugar” and heart disease as “heart
disease” in NCS-R and “heart trouble or have had a heart attack” in NSAL. Obesity was
defined as having a body mass index greater than 30 kg/m?, and was calculated from self-
report of weight and height. While PTSD and obesity were evaluated for all NCS-R survey
participants, participants in NCS-R who were determined to be hard to recruit were asked to
complete a shortened version of the NCS-R survey that did not assess chronic illnesses (51).
Level of agreement between self-report of chronic illness and chronic illness as recorded in
clinical records or established through physical measurement varies by the chronic illness
assessed, and is highest for BMI (kappa 0.85) (59) and diabetes (kappa 0.80), moderate for
hypertension (kappa 0.66) and acute myocardial infarction (kappa 0.48), and lowest for
congestive heart failure (kappa 0.33) and stroke (kappa 0.36) (60).

Demographic and health behavior covariates, including age, sex, annual household income
(<$15,000, $15,000-<$35,000, $35,000-<$75,000 and =$75,000), highest level of education
(<12 years, 12 years, =12 years) and current smoking, were assessed through self-report.
Major depressive disorder was assessed following DSM-IV criteria using the WMH-CIDI
(52). The CIDI has been shown to have good test-retest (53) and inter-rater (54) reliability
for depression, and moderate agreement with clinician diagnoses (61).

Statistical analysis

All analyses were weighted to account for sampling probabilities with the exception of
frequencies. Descriptive statistics were reported as non-weighted frequencies and weighted
percents or weighted means and standard errors. The significance of between-group
differences in proportions and means were determined through Rao-Scott chi-square tests or
weighted linear regression, respectively. Due to the potential role of smoking and
socioeconomic factors, including education and household income, to be mediators of the
association between race and both PTSD and chronic health conditions, we a priori chose to
limit adjustment in our primary multivariable models to age and sex. Because smoking and
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socioeconomic factors may additionally be confounders of the association between PTSD
and chronic health conditions, we conducted secondary analyses adjusting for these factors.
Additionally, because major depressive disorder may serve as both a mediator and a
confounder of the association between PTSD and chronic health conditions, we initially ran
models without major depressive disorder, but controlled for major depressive disorder in
secondary analyses.

We assessed interaction on both the additive and multiplicative scales. By investigating
interaction on the additive scale using risk differences, we tested the hypothesis that race and
PTSD jointly have an association with chronic disease that is either significantly greater or
less than that which would be expected if we summed the independent effects of race and
PTSD on chronic illness. Similarly, by investigating interaction on the multiplicative scale
using risk ratios, we tested the hypothesis that race and PTSD jointly have an association
with chronic disease that is either significantly greater or less than that which would be
expected if we took the product of the independent effects of race and PTSD on chronic
iliness. Whether the potential synergy between race and PTSD in their association with
chronic illness is best represented on the additive or multiplicative scale is dependent on the
complex underlying biological and psychosocial mechanisms of interaction.

To calculate risk differences and assess the significance of effect modification by way of
additive statistical interaction, weighted least-squares linear regression using robust standard
errors (62) was used to model the association between PTSD and the five chronic health
conditions, for unadjusted models and models adjusted for age and sex. A p-value <0.05 for
the t-statistic for the interaction term was used to indicate significance of interaction on the
additive scale. To calculate risk ratios and assess the significance of effect modification by
way of multiplicative statistical interaction, weighted Poisson regression, using robust
standard errors (63), was implemented for unadjusted models and models adjusted for age
and sex. A p-value <0.05 for the Wald statistic for the interaction term was used to indicate
significance of interaction on the multiplicative scale.

We conducted two secondary analyses. First, to investigate the potential for socioeconomic
position, smoking and lifetime major depressive disorder to confound the relationship
between PTSD and chronic illnesses, we conducted secondary analyses adjusting for these
factors. Second, to explore the potential for reverse causation in the cross-sectional design,
where chronic illness may lead to development PTSD, secondary analyses were conducted
excluding participants with age of onset of PTSD at or later than 35 years. Drawing from
previous research, we chose age 35 because it represented an age before which onset of heart
disease and stroke was unlikely (31) and at which the national prevalence of diabetes and
hypertension was less than 10% (31, 64). All descriptive analyses were conducted using the
survey package in SAS 9.3 (SAS Institute Inc., Cary, SC) and weighted least-squares linear
and Poisson regression analyses were conducted in STATA (StataCorp. 2015).

In total, 5,008 non-Latino blacks participated in NSAL and 1,230 non-Latino blacks and
6,696 non-Latino whites participated in NCS-R, for a total initial sample of 12,934 (Figure).
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In analyses investigating the association between PTSD and obesity, 465 participants were
missing data on PTSD and/or obesity for a final sample size of 12,469. In analyses
investigating PTSD and all other chronic health conditions, 3,217 were missing data on
PTSD and/or all of the non-obesity chronic health conditions, for a final sample size of
9,717. Participants excluded from the analysis of PTSD and non-obesity chronic health
conditions were significantly more likely to be older, male, have a lower income, be married/
cohabitating, not smoke and not have a lifetime history of major depressive disorder.

Black participants were in general younger than white participants, and more likely to be
female, have a lower household income, have less years of education, to not be married/
cohabitating and to smoke. White participants were more likely to report lifetime major
depressive disorder. Black participants had a higher prevalence of lifetime PTSD (weighted
% 8.3% blacks and 6.3% whites) (Table 2), although no significant difference in mean age at
onset was observed (weighted mean (SEM) 21.4 (0.8) blacks and 21.0 (0.8) whites).
Lifetime prevalence of hypertension, obesity, heart disease and diabetes were significantly
higher among black participants as compared to white participants, and no significant
difference in lifetime prevalence of stroke was observed.

Hypertension

Obesity

In unadjusted models, PTSD was not significantly associated with hypertension among
either black or white participants. In models adjusting for age and sex, PTSD was associated
with a significantly greater risk of hypertension among both black and white participants
(Table 3). No statistical interaction between PTSD and race on risk of hypertension was
observed on the additive or multiplicative scales.

In unadjusted models, PTSD was associated with a higher risk of obesity among both black
and white participants. In models adjusting for age and sex, PTSD remained associated with
a greater risk of obesity among both black and white participants. No statistical interaction
between PTSD and race on risk of obesity was observed on the additive or multiplicative
scales.

Heart disease

In unadjusted models, PTSD was associated with a greater risk of heart disease only among
black participants, with a significant statistical interaction observed on the additive scale. In
models adjusting for age and sex, PTSD was associated with a greater risk of heart disease
among both black and white participants. In adjusted models, PTSD was associated with a
close to significant greater risk of heart disease among black participants as compared to
white participants on the additive scale (RD 0.088, 95% CI 0.046, 0.13 black; RD 0.037,
95% CI 0.006, 0.067 white; p-interaction=0.051). No significant difference by race was
observed on the multiplicative scale (RR 3.28, 95% CI 2.35, 4.58 black; RR 2.40, 95% ClI
1.51, 3.80 white; p-interaction=0.28).
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In unadjusted models, PTSD was not significantly associated with stroke among either black
or white participants. After adjustment for age and sex, PTSD was associated with a greater
risk of stroke among both black and white participants. No statistical interaction between
PTSD and race on risk of stroke was observed on the additive or multiplicative scales.

In unadjusted models, PTSD was associated with a greater risk of diabetes only among black
participants, with a significant statistical interaction observed between PTSD and race on
both the additive and multiplicative scales. In models adjusting for age and sex, PTSD
remained significantly associated with diabetes only among black participants. In adjusted
models, the association between PTSD and diabetes among black participants was
significantly greater than the association among white participants on the additive scale (RD
0.067, 95% CI 0.023, 0.11 black; RD 0.004, 95% CI -0.024, 0.032 white; p-
interaction=0.017) but did not reach significance on the multiplicative scale (RR 1.91, 95%
Cl 1.44, 2.54 black; RR 1.16, 95% CI 0.71, 1.89 white; p-interaction=0.076).

Additional analyses

Adjusting models for socioeconomic position and smoking in addition to age and sex had
little effect on estimates, although the estimates for stroke were slightly attenuated
(Supplemental table A). Additionally adjusting for major depressive disorder led to a small
attenuation of most estimates, although the majority of findings significant in the main
models remained significant in the fully-adjusted models, with the exception of the risk
difference for obesity (RD 0.018, 95% CI —0.060, 0.096) and stroke (RD 0.021, 95% ClI
-0.001, 0.004) for white participants. Notably, the difference in the association between
PTSD and heart disease by race reached significance on the additive scale after adjustment
for socioeconomic position, smoking and depression (RD 0.084, 95% CI 0.042, 0.13 black;
RD 0.032, 95% CI 0.001, 0.062 white; p-interaction=0.044).

After excluding participants who developed PTSD at or later than age 35 (Supplemental
table B), the majority of effect estimates remained similar to those in the main analyses,
although the risk differences were notably attenuated for hypertension (RD 0.065, 95% CI
0.003, 0.13 blacks; RD 0.039, 95% CI —0.012, 0.091 whites) and diabetes (RD 0.051, 95%
CI 0.005, 0.096 blacks; RD 0.011, 95% CI —0.020, 0.041 whites). None of the interaction
terms for race and PTSD reached significance in this subset.

Discussion

In this cross-sectional analysis in two comparable nationally-representative surveys, we
found that PTSD was associated with a greater risk of chronic illness among both black and
white participants, with the exception of the association between PTSD and type 2 diabetes
among whites. After adjusting for age and sex, we found that the association between PTSD
and risk of type 2 diabetes was significantly greater among black participants than among
white participants on an additive scale. We also found that the association between PTSD
and heart disease was close to significantly greater among black participants than among
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white participants on the additive scale, and that this interaction became significant after
additionally adjusting for socioeconomic position, smoking and major depressive disorder.
Although past research has demonstrated associations between PTSD and chronic illness
overall (12-30) and differential associations between depression and chronic illnesses by
race (47-49), the findings in this study of a differential association between PTSD and
chronic illness by race are novel.

PTSD was significantly associated with hypertension among both black and white
participants (41% and 33% greater risk, respectively) in adjusted models, with estimates
similar to or lower than those found in previous research (12-15). In a study of 9,463
participants in the National Epidemiological Survey of Alcohol and Related Conditions
(NESARC), Pietrzak et al. found PTSD to be associated with a significant 30% greater odds
of hypertension (14). Our findings of no significant differences in the association between
PTSD and hypertension by race contrast with findings for depression and hypertension by
Read et al., where the authors report a significantly greater magnitude of association
between depression and hypertension among blacks as compared to whites (47). The lack of
significant findings for interaction in our study may be due to misclassification in self-
reported hypertension.

PTSD was significantly associated with obesity among both black and white participants
(23% and 32% greater risk, respectively) in adjusted models, with estimates similar to or
lower than those found in previous research (16-20). Among 463 African Americans
participating in the Detroit Neighborhood Health Study, Mitchell et al. found that PTSD was
associated with a greater than 4-fold increase in odds of obesity among women, but was not
associated with obesity among men (20). We did not find that the magnitude of the
association between PTSD and obesity was significantly different by race. It is possible that
gender may serve as an additional moderator of the association between PTSD, race and
obesity, and we were underpowered to observe this complex set of interactions.

PTSD was significantly associated with heart disease among both black and white
participants (3.3-fold and 2.4-fold greater risk, respectively) in adjusted models, with
estimates exceeding the majority of those found in prospective studies (26-30). In a
systematic review of 5 prospective studies published in 2013, Edmondson et al. found that
PTSD was associated with a 27% greater risk of incident coronary heart disease after
adjustment for depression (26). Our findings of a close to significant greater magnitude of
association between PTSD and heart disease among blacks as compared to whites is similar
to past studies investigating racial disparities in the association between depression and
cardiovascular disease, with two studies having found that depression was associated with a
greater risk of cardiovascular disease among blacks but not among whites (48, 49). Our
findings add to this evidence base, further supporting a potential interaction between racial
disparities and psychological distress in increasing risk of heart disease.

PTSD was significantly associated with stroke among both black and white participants
(2.4-fold and 2.8-fold greater risk, respectively) in adjusted models, similar to findings from
one previous study. Among 5,217 participants in the Taiwan National Health Insurance
Research Database, Chen et al. found that PTSD was associated with a greater than 3-fold
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risk of developing stroke (22). We did not find that the magnitude of the association between
PTSD and stroke differed significantly by race. It should be noted that due to the cross-
sectional nature of our study, we could not control for the potential for reverse causation,
with stroke leading to the development of PTSD (65). Indeed, after excluding participants
who developed PTSD after age 35, the estimates were attenuated, yet still significant on the
ratio scale.

PTSD was significantly associated with a 90% greater risk of type 2 diabetes among black
participants in adjusted models, but was not significantly associated with type 2 diabetes
among white participants. The estimate for the association between PTSD and type 2
diabetes among blacks was similar to or lower than estimates found in previous studies (23—
25). Among 49,730 women participating in the Nurses’ Health Study |1, Roberts et al. found
that having 67 trauma symptoms as compared to no trauma symptoms was associated with
an 80% greater odds of incident type 2 diabetes (24). To our knowledge, our findings of a
significant difference in the magnitude of association between PTSD and type 2 diabetes by
race has not been demonstrated for depression and type 2 diabetes.

There are several key limitations that should be taken into account in the interpretation of
our findings. First, because this study is observational, causal relationships could not be
determined, and because this study is cross-sectional, temporal associations between PTSD
and chronic illnesses could not be established. It is possible that some of the chronic
illnesses assessed, particularly stroke, may have led to development of PTSD. To investigate
this issue, we conducted a secondary analysis excluding participants who developed PTSD
at or later than age 35, and although we found some attenuation of estimates, the majority of
the associations between PTSD and the chronic illnesses remained similar. However,
because all data was collected at one time-point, and potentially subject to recall bias, we
cannot adequately assess temporality. Future longitudinal research is needed to establish
both the temporality of these relationships and better isolate potential underlying
mechanisms of action.

Second, chronic illnesses were assessed through self-report, likely leading to
misclassification. We do not anticipate that misclassification of chronic illnesses would be
related to endorsement of PTSD or to race, although past research on validity of self-report
of chronic illness by PTSD and race is sparse (66, 67). Previous research has demonstrated
that self-report of some chronic illnesses, notably stroke and heart disease, have moderate to
low agreement with clinical records, and therefore the findings for these chronic illnesses
may be more severely biased towards the null (Muggah, 2013; Machon, 2013). Third, a large
proportion of participants in NCS-R were not assessed for chronic illnesses other than
obesity, and these participants differed on many sociodemographic and behavioral factors
from those included in analyses. It is possible this exclusion led to a selection bias, although
this was likely minimized through the use of sampling weights accounting for this non-
response. Finally, the NCS-R and NSAL were conducted between 2001 and 2003, and
therefore our results should be generalized to the present with caution, particularly in
relation to recent changes in potential mediating factors. This includes changes such as
increased access to medical care under the Patient Protection and Affordable Care Act,
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which may reduce some of the racial inequities in both access to treatment for PTSD and
access to preventive care for heart disease and diabetes.

The findings of a differential association between PTSD and type 2 diabetes by race, and a
close to significant differential association between PTSD and heart disease by race,
provides further evidence that the impact of stress-related mental health conditions on
chronic disease may be greater among individuals affected by the social and economic
disadvantages generated through institutional racism. Because PTSD is often a long-term
chronic illness, targeting early treatment to individuals at high risk of PTSD-related sequela
may help reduce future risk of chronic disease. While blacks have a higher prevalence of
PTSD than whites (45) and may experience a higher risk of PTSD-related sequela, research
has shown that blacks have low levels of access to mental health services (68). Therefore,
addressing low access to care for individuals experiencing trauma in the black community is
vital. Further, more research is needed to understand how the sources of stress associated
with racism coupled with a diagnosis of PTSD may contribute to some but not all chronic
illnesses. In addition to medical intervention at the individual level, such efforts could
inform broader upstream strategies aimed at reducing health inequities.
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Research highlights
e Posttraumatic stress disorder (PTSD) is linked to a greater risk of chronic illness

»  Exposure to social inequities may lead to a greater susceptibility to PTSD
sequelae

e We evaluated moderation of the relationship between PTSD and chronic illness
by race

» PTSD was more strongly associated with diabetes among blacks versus whites

e Social inequities and mental health may contribute synergistically to chronic
illness
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Total: 465

Excluded: Missing data on PTSD €
and/or obesity
322 Blacks (NSAL)
32 Blacks (NCS-R)
111 Whites (NCS-R)
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Initial enrollment:
5008 Blacks (NSAL)
1230 Blacks (NCS-R)
6696 Whites (NCS-R)
Total : 12,934

Excluded: Missing data on PTSD

and/or non-obesity chronic illnesses
188  Blacks (NSAL)
513  Blacks (NCS-R)
2516 Whites (NCS-R)

Total: 3,217

A 4 A 4

Analysis of obesity:
4686 Blacks (NSAL)
1198 Blacks (NCS-R)
6585 Whites (NCS-R)

Total: 12,469

Analysis of non-obesity chronic illnesses:
4820 Blacks (NSAL)
717  Blacks (NCS-R)
4180 Whites (NCS-R)

Total: 9,717

Figure.

Flow chart for selecting participants into analysis from the National Survey of American
Life (NSAL) and National Comorbidity Survey Replication (NCS-R)
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