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Prevalence of depression is associated inversely with some indicators of socioeconomic position, and the stress
of social disadvantage is hypothesized to mediate this relation. Relative to whites, blacks have a higher burden of
most physical health conditions but, unexpectedly, a lower burden of depression. This study evaluated an etiologic
model that integrates mental and physical health to account for this counterintuitive patterning. The Baltimore
Epidemiologic Catchment Area Study (Maryland, 1993–2004) was used to evaluate the interaction between stress
and poor health behaviors (smoking, alcohol use, poor diet, and obesity) and risk of depression 12 years later for
341 blacks and 601 whites. At baseline, blacks engaged in more poor health behaviors and had a lower prevalence
of depression compared with whites (5.9% vs. 9.2%). The interaction between health behaviors and stress was
nonsignificant for whites (odds ratio (OR ¼ 1.04, 95% confidence interval: 0.98, 1.11); for blacks, the interaction
term was significant and negative (b: �0.18, P < 0.014). For blacks, the association between median stress and
depression was stronger for those who engaged in zero (OR ¼ 1.34) relative to 1 (OR ¼ 1.12) and�2 (OR ¼ 0.94)
poor health behaviors. Findings are consistent with the proposed model of mental and physical health disparities.

adaptation, psychological; depression; health behavior; health status disparities; minority health; stress, psycho-
logical

Abbreviations: CI, confidence interval; OR, odds ratio; PHB, poor health behaviors; SEP, socioeconomic position.

It is established that socioeconomic position (SEP),
whether indexed by wealth, income, or education, is associ-
ated with racial categorization in the United States (1–3).
These inequalities in socioeconomic resources are associated
with widespread disparities in burden of health conditions,
including heart disease, cancer, and diabetes (4, 5). The pre-
cise mechanisms that produce these pervasive disparities
have yet to be established, but social disadvantage, as indexed
by black race, SEP, and their confluence, is considered a ma-
jor factor in the perpetuation of health disparities. Indeed, the
literature is replete with studies illustrating that social disad-
vantage, including marginalization through racial residential
segregation and discrimination, is linked to poor physical
health (1, 6, 7). Low SEP is associated with greater stress
exposure over the life course, including witnessing or being
a victim of violence (8) and limited access to health care (9).

Consistent with the racial patterning of SEP, blacks live in
more disorganized and dangerous neighborhoods and face
more traumatic life events and chronic stressors than whites
do (10–14). Additionally, health behaviors, both enhancing
(e.g., physical activity) (14, 15) and deleterious (e.g., smok-
ing, high-fat diets), are similarly associated with SEP and
race (5, 16, 17).

It is expected that blacks would experience higher rates of
psychiatric disorders, particularly conditions associated
with exposure to stress, such as major depression, given
the evidence linking social disadvantage to poor physical
health (18). Findings from epidemiologic surveys, however,
consistently indicate that, compared with whites, blacks re-
port similar or, in some cases, lower rates of lifetime mental
disorders, even after accounting for the effects of SEP (19–
21), despite evidence that blacks report higher levels of
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psychological distress (22). These findings seem counterin-
tuitive, and researchers have sought explanations for why
blacks experience lower levels of mental disorders than
whites do, despite greater social disadvantage. It has been
suggested that this patterning is due to misreporting bias
(23); however, validation studies have indicated that survey
assessments perform equally well for whites and blacks (23,
24), and the consistency of this patterning across different
instruments and study populations calls this argument into
question. It has also been suggested that this patterning is
due to greater utilization of positive coping strategies (e.g.,
religiosity, social support) among blacks, but such explana-
tory models are poorly specified and only weakly supported
by empirical research (25).

One of the authors (J. S.) has put forth a testable, theory-
derived model that accounts for this counterintuitive pat-
terning of social disadvantage and mental and physical
health burden across blacks and whites (26). The model
rests on 3 empirical observations: 1) exposure to stressors
is associated with risk of both physical and mental health
problems through physiologic pathways; 2) when faced
with exogenous stressors, individuals engage in coping
behaviors to mitigate the psychological stress experience
(27); and 3) the specific set of stress-responsive behaviors
engaged in is shaped by the characteristics of the environ-
ment (28). This model posits that individuals who are ex-
posed to chronic stress and live in poor environments will
be more likely to engage in poor health behaviors (PHB),
such as smoking, alcohol use, drug use, and overeating,
because they are the most environmentally accessible cop-
ing strategies for socially disadvantaged groups (26).
These behaviors act on common biologic structures and
processes associated with pleasure and reward systems
(29–32), consistent with the hypothesis that these
behaviors alleviate, or interrupt, the physiological and psy-
chological consequences of stress.

Recently, Jackson et al. (33) reported that the relation
between stressful events and depression risk was moder-
ated by PHB among blacks, such that, at higher levels of
stress, blacks who engaged in more PHB were less likely
than those who engaged in fewer PHB to meet Diagnostic
and Statistical Manual of Mental Disorders criteria for
depression 3 years later. This same interaction between
PHB and stress was not significant for whites. These initial
results suggest that engaging in PHB can be conceptual-
ized as stress-coping strategies and may explain the coun-
terintuitive patterning of a lower burden of stress-related
psychopathology, but a higher burden of behaviorally me-
diated physical health conditions, among blacks relative to
whites.

The purpose of this study was to evaluate the association
of race, stress, and PHB with risk of depression and chronic
health conditions among whites and blacks over a 12-year
period in the Baltimore Epidemiologic Catchment Area
Study. Consistent with the etiologic model of the counter-
intuitive racial disparities in depressive disorders and phys-
ical health described above, it is predicted that blacks who
engage in more PHB will have a lower risk of depression but
a higher risk of physical health disorders at follow-up than
those who engage in fewer of these behaviors.

MATERIALS AND METHODS

Sample

The Baltimore Epidemiologic Catchment Area Study is
a population-based sample of persons drawn from the East
Baltimore, Maryland, area who were originally interviewed
in 1981 (N¼ 3,481) as part of the Epidemiologic Catchment
Area Project, described in detail elsewhere (34). The Balti-
more sample was followed up in 1982 (n ¼ 2,768), 1993 (n
¼ 1,920), and 2004 (n ¼ 1,071); at each wave, approxi-
mately 75% of surviving respondents were successfully in-
terviewed (35). The baseline sample was approximately
63% white and 33% black. This present analysis is limited
to 601 white and 341 black respondents who were inter-
viewed at both waves 3 (1993) and 4 (2004) and had com-
plete data on depression, health behaviors, life events, and
health conditions (88.0% of the sample interviewed in
2004). At wave 3, the age range of these respondents was
30–86 years. Waves 1 and 2 were not used because data on
some key variables (e.g., diet and body mass index) were not
available.

Measures

Depression. Respondents were interviewed in person
using the Diagnostic Interview Schedule, a fully structured
instrument administered by laypersons and intended to
mimic a clinical psychiatric interview (36). The Diagnostic
Interview Schedule depression module includes 27 items
organized into 9 symptom groups and includes probe items
to distinguish plausible psychiatric symptoms from other
causes (e.g., fatigue due to illness, poor appetite due to
medication). The validity and reliability of the Diagnostic
Interview Schedule have been evaluated extensively, includ-
ing in the Baltimore Epidemiologic Catchment Area specif-
ically (37), and has modest agreement with clinical
psychiatric interviews (38). The Diagnostic Interview
Schedule performs equally well relative to clinical inter-
views for whites and blacks (38).

Respondents were considered depression cases if they
met Diagnostic Interview Schedule criteria for a major de-
pressive episode, minor depression, or an episode of be-
reavement. Major depressive episode criteria include
endorsement of 5 or more symptom groups (i.e., dysphoria,
anhedonia, appetite/weight disturbances, problems sleep-
ing, fatigue, cognition problems, guilt, psychomotor
changes, or suicidal ideation); at least one must be dys-
phoria or anhedonia, and symptoms must cluster together
within the same month and last for at least 2 weeks. Minor
depression is indicated by endorsement of at least 2, but
fewer than 5, symptom groups (at least 1 must be dysphoria
or anhedonia), with the same requirements concerning du-
ration and clustering of symptoms. Bereavement is indi-
cated by a case of major depressive episode or minor
depression with onset following the death of a loved one.
Previous studies have indicated that the course and prog-
nosis of depression following bereavement are no different
from that stemming from other life events (e.g., job loss)
(39).

Social Disadvantage, Stress, and Health 1239

Am J Epidemiol 2010;172:1238–1249



Distress. A 31-item version of the General Health Ques-
tionnaire (40) was used as an indicator of general distress.
This questionnaire has been validated in community sam-
ples (41) and includes psychological symptoms over the
past few weeks such as feeling helpless, hopeful, and ner-
vous. This General Health Questionnaire score was investi-
gated both as a continuous measure (range: 1–50) and
dichotomized at the median (score > 14) to indicate high
levels of distress.

Life stress. Respondents were asked about the occur-
rence of 10 life events: marriage, separation, divorce,
widowhood, death of a/another loved one, had/adopted
a child, child moved out of the house, retirement, job loss,
and occurrence of a serious illness or injury. Respondents
were asked the expectedness of each event (Did you have
any idea, in the year beforehand, that [event] was going to
happen? and, for those who reported that they had some idea
beforehand, How sure were you that you were going to have
[event]?). Events were placed in time using the Life Chart
Interview (42), a standardized instrument designed to re-
duce recall bias. ‘‘Stressful’’ events were limited to 6 de-
termined a priori to have prolonged effects in multiple
domains of life: widowhood, death of a loved one, child
moved out, had/adopted a child, job loss, retirement, and
serious illness. We hypothesized that unexpected events
would be more stressful than expected events, and we as-
signed weights reflecting this distinction. Events that were
‘‘completely unexpected’’ were given a weight of 5, events
that were somewhat expected were assigned a weight be-
tween 4 and 2 (indicating ‘‘not very sure,’’ ‘‘fairly sure,’’
and ‘‘quite sure,’’ respectively), and events that were highly
expected (respondent was ‘‘absolutely sure’’ event would
occur) were given a weight of 1.

The number of stressful life events that occurred between
1981 and 1993, reported in 1993, ranged from zero to 6.
After applying the weights to reflect the expectedness of the
events, the indicator of ‘‘life stress’’ over this 12-year period
ranged from 1 to 25. This index of life stress was then
centered on the overall sample median to improve
interpretability.

Poor health behaviors. Four measures of PHB were as-
sessed by self-report: smoking (cigars/cigarettes), alcohol
use, and eating behavior, indicated by body mass index
and frequency of eating balanced meals. Being a current
smoker was determined by self-reported tobacco use within
the past 6 months and was indicated by a dummy variable
(1 ¼ current smoker). Alcohol use was indexed by the aver-
age number of drinks consumed on days when the respondent
drank (median ¼ 2, interquartile range: 1–3). Nondrinkers
were coded as consuming zero drinks per day. This variable
was then dichotomized at the median (1 ¼ >2 drinks per
day). Body mass index (weight in kilograms divided by
height in meters squared) was calculated from self-reported
height and weight and was then dichotomized as obese (body
mass index �30) or not (1 ¼ obese). Frequency of eating
balanced meals was measured using a 5-point scale (always,
most of the time, sometimes, rarely, and never) and was
collapsed into a binary dummy variable (1 ¼ rarely/never).
These 4 variables were summed to create a count of behaviors
(mean ¼ 1.30; standard deviation, 1.01), which was collapsed

for analysis into 3 categories (zero, 1, and �2 behaviors)
because of small counts in some of the cells.

Chronic health conditions. Chronic health disorders were
assessed by self-report. For this analysis, 9 conditions com-
mon in later life (type 2 diabetes, heart trouble, hypertension,
cancer, arthritis, asthma, fracture, stroke, and incontinence)
reported at wave 4 were dichotomized as having ever oc-
curred (1 ¼ had condition) and were then summed to create
an indicator of overall health burden (median ¼ 2, interquar-
tile range: 1–3). This score was dichotomized at the median
to create a binary indicator of high health burden (1 ¼ >2
chronic conditions).

Other covariates. Three indicators of SEP were assessed
at wave 3: education, employment status, and gross house-
hold income. Education was assessed by years of schooling
completed. Employment status was indexed by a binary
variable (1 ¼ employed). Gross household income was in-
dicated by a 5-level categorical variable, with the highest
income (�$70,000 per year) as the reference category. To
account for missing data on household income (missing for
103 (10.9%) respondents), income was imputed on the basis
of the sequential regression method using IVEWARE (43).
As described previously, missing income values were im-
puted from variables indicating psychopathology, substance
use, and cognitive impairment from wave 3, as well as these
variables from waves 1 and 2 (35). Covariates for age (in
years) and sex (1 ¼ female) were also included.

Analysis

Multiple logistic regression models, stratified by race,
were used to estimate the influence of stress and PHB from
wave 3 on the relative odds 12 years later of 1) depression
syndrome and 2) chronic health conditions at wave 4. All
models were adjusted for age, sex, education, employment
status, and household income. The models with depression
as the outcome were also adjusted for depression at wave 3.

An interaction term was generated between the count of
PHB and median-centered life stress to examine whether
PHB moderated the influence of stress on risk of depression.
To determine whether this interaction term between stress
and PHB significantly improved the model fit for whites and
blacks, we used the likelihood ratio test to compare nested
logistic regression models with and without this term (44).
A value of P < 0.05 from the likelihood ratio test would
indicate that the interaction between stressful events and
PHB significantly improved the fit of the model to the data,
consistent with the hypothesis that these behaviors moderate
the influence of life stress on risk of depression.

To determine the specificity of the associations to depres-
sion as opposed to general distress, we also examined the
relation between life stress and PHB on distress as indicated
by the General Health Questionnaire. The General Health
Questionnaire distress score was investigated both as a con-
tinuous variable in linear regression analyses and as a binary
variable in logistic regression models.

The Baltimore Epidemiologic Catchment Area Study
was approved by the Johns Hopkins Bloomberg School of
Public Health Institutional Review Board. All respondents
provided informed consent.
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RESULTS

Table 1 describes the demographic characteristics, health
behaviors, and mental and physical health of the sample.
Blacks had lower educational attainment and household in-
come relative to whites. Blacks experienced more life stress
compared with whites (a value of 9.0 vs. 8.1, P< 0.002), but
they were less likely to meet criteria for depression. Blacks
were more likely than whites to engage in 3 of the 4 PHB

examined (the exception being alcohol use). Overall, 14.1%
of blacks engaged in none of the health behaviors compared
with 26.6% of whites (P < 0.001).

In bivariate logistic regression models, life stress at wave
3 was associated with higher relative odds of depression at
wave 4 for both whites (odds ratio (OR) ¼ 1.06, 95% con-
fidence interval (CI): 1.02, 1.11) and blacks (OR ¼ 1.04,
95% CI: 0.96, 1.12), although the association was statisti-
cally significant for whites only. Table 2 shows the results of

Table 1. Characteristics of Respondents in the Baltimore Epidemiologic Catchment Area Study, Maryland, 1993–2004a

Wave 3: Overall
(N 5 942)

Wave 3

P Value

Wave 4

P ValueWhites
(n 5 601)

Blacks
(n 5 341)

Whites
(n 5 601)

Blacks
(n 5 341)

Age, years (mean, SD) 46.9 11.8 47.9 12.7 45.2 9.8 0.031 58.8 12.8 56.1 9.9 0.025

Female 584 62.0 346 57.6 238 69.8 <0.001 346 57.6 238 69.8 <0.001

No. of years of education
(mean, SD)

12.5 2.6 12.6 2.6 12.2 2.7 0.035 12.7 2.7 12.4 2.7 0.067

Employed in the past year 306 32.5 185 30.8 121 35.5 0.139 243 40.4 141 41.4 0.783

Gross household income

$�70,000 138 14.7 110 18.3 28 8.2 243 40.4 69 20.2

$35,000–$69,999 327 34.7 246 40.9 81 23.8 163 27.1 80 23.5

$17,500–$34,999 223 23.7 130 21.6 93 27.3 <0.001 88 14.6 78 22.9 <0.001

$10,000–$17,499 137 14.5 75 12.5 62 18.2 82 13.6 55 16.1

<$10,000 117 12.4 40 6.7 77 22.6 25 4.2 59 17.3

No. of negative life events
(median, range)

2 1–6 2 1–5 2 1–6 0.021 2 0–5 2 0–5 0.019

Life stressb (median, range) 8 1–25 7 1–25 9 1–22 0.002 5 1–25 6 1–25 0.002

PHB

Body mass indexc �30 kg/m2 240 28.3 131 24.3 109 35.4 0.001 200 36.9 162 51.9 <0.001

Rarely/never eat 3 balanced
meals/day

509 54.1 303 50.5 206 60.4 0.003 281 46.8 205 60.1 <0.001

Current smoker 333 35.4 186 30.9 147 43.2 <0.001 149 24.9 121 35.5 <0.001

Drink >2 drinks/dayd on days
when drinking alcohol

197 21.1 140 23.4 57 16.9 0.020 89 15.1 49 14.5 0.817

Collapsed PHB variable used
for analysis

Zero behaviors 208 22.1 160 26.6 48 14.1 164 27.4 47 13.8

1 behavior 333 35.4 206 34.3 127 37.2 <0.001 222 37.1 109 32.1 <0.001

�2 behaviors 401 42.6 235 39.1 166 48.7 213 35.6 184 54.1

Depression and distress
indicators

DSM depression syndrome 148 15.7 107 17.8 41 12.0 0.019 106 17.6 33 9.7 0.001

GHQ score (mean, SD) 15.1 6.2 14.9 5.9 15.4 6.7 0.366 15.7 6.7 15.7 6.9 0.960

High GHQ distress 430 45.7 264 43.9 166 46.7 0.159 263 49.3 161 49.8 0.866

Health burden

No. of chronic conditions
(median, range)

1 0–7 1 0–7 1 0–7 0.137 2 0–7 2 0–6 0.010

High health burden 143 16.0 81 14.2 62 19.0 0.059 157 26.1 115 33.7 0.013

Abbreviations: DSM, Diagnostic and Statistical Manual of Mental Disorders; GHQ, General Health Questionnaire; PHB, poor health behaviors;

SD, standard deviation.
a Values are expressed as number and percent unless otherwise noted. P values for chi-squared tests for categorical variables and Mann-

Whitney tests for continuous variables comparing whites and blacks within each wave.
b Calculated as negative life events weighted by expectedness.
c Total number of respondents for body mass index �30 ¼ 848.
d Total number of respondents for drinks per day ¼ 936.
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Table 2. Relative Odds of Depression Syndrome at Wave 4 Predicted by Life Stress and Poor Health Behaviors at Wave 3, the Baltimore Epidemiologic Catchment Area Study, Maryland,

1993–2004

Model 1 Model 2 Model 3

Whites Blacks Whites Blacks Whites Blacks

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Depression syndrome
at wave 3 (referent, no
depression)

7.63 4.63, 12.56 12.57 5.21, 30.34 7.75 4.69, 12.80 13.95 5.52, 32.24 7.80 4.71, 12.91 15.94 6.11, 41.59

Sex (referent, male) 3.07 1.79, 5.27 0.99 0.39, 2.52 2.97 1.72, 5.14 1.02 0.39, 2.67 2.89 1.67, 5.01 1.09 0.41, 2.93

Age, years 0.99 0.96, 1.01 0.93 0.88, 0.99 0.99 0.96, 1.01 0.94 0.89, 1.00 0.99 0.96, 1.01 0.95 0.89, 1.00

Education, years 1.05 0.94, 1.17 1.10 0.91, 1.34 1.05 0.94, 1.17 1.15 0.94, 1.40 1.04 0.94, 1.17 1.18 0.95, 1.46

Currently employed
(referent, no)

0.60 0.32, 1.12 4.14 1.54, 11.16 0.59 0.32, 1.10 5.11 1.84, 14.20 0.60 0.32, 1.11 5.90 2.05, 16.99

Income (referent, �$70,000) 1.01 0.79, 1.30 0.67 0.44, 1.00 1.03 0.80, 1.32 0.59 0.38, 0.90 1.03 0.80, 1.32 0.57 0.37, 0.88

Life events, median
centered

1.04 0.99, 1.10 1.01 0.93, 1.11 1.05 0.99, 1.10 1.01 0.93, 1.11 1.00 0.91, 1.09 1.34 1.06, 1.71

PHB (referent, none) 0.90 0.65, 1.23 2.65 1.29, 5.43 0.88 0.64, 1.22 4.38 1.76, 10.88

Life events 3 PHB
(referent, median events
and zero PHB)

1.04 0.98, 1.11 0.83 0.72, 0.96

No. of participants 601 341 601 341 601 341

Log-likelihood �226.99 �84.31 �226.77 �80.10 �226.02 �77.00

Likelihood ratio test Referent Referent 0.43a 8.42a 1.51b 6.20b

Chi-squared P value 0.510 0.004 0.220 0.013

Abbreviations: CI, confidence interval; OR, odds ratio; PHB, poor health behaviors.
a Model 2 vs. model 1.
b Model 3 vs. model 2.
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3 nested logistic regression models predicting depression at
wave 4 by the measures of life stress, health behaviors, and
their interaction at wave 3. In model 1, for both whites and
blacks, depression at wave 3 was a strong and significant
predictor of depression at wave 4. For both groups, higher
levels of life stress at wave 3 was modestly, but not
significantly, related to depression at wave 4, after account-
ing for depression at wave 3.

Addition of the count of PHB to the model significantly
improved model fit for blacks (likelihood ratio test v2 ¼
8.42, P < 0.004) but not whites (v2 ¼ 0.43, P ¼ 0.510).
Adding the interaction between life stress and PHB in
model 3 significantly improved model fit for blacks
(v2 ¼ 6.20, P < 0.013) but not whites (v2 ¼ 1.51,
P ¼ 0.220). The interaction term was null for whites
(OR ¼ 1.04, P ¼ 0.221) but less than 1 for blacks
(OR ¼ 0.83, 95% CI: 0.72, 0.96, P < 0.014), indicating
that, as the number of PHB increased, the association be-
tween life stress and depression decreased. For blacks, the
association between median life stress and depression was
stronger for those who engaged in zero PHB (OR ¼ 1.34,
95% CI: 1.06, 1.71) relative to 1 (OR ¼ 1.12, 95% CI:
0.99, 1.27) and 2 or more (OR ¼ 0.94, 95% CI: 0.83,
1.05) behaviors. This result is consistent with the hypoth-
esis that PHB moderate the relation between life stress and
depression for blacks. Figure 1 illustrates this interaction
between life stress and PHB for both groups.

Table 3 shows the relation between life stress and PHB at
wave 3 predicting chronic health conditions 12 years later.
Life stress was associated with a modest, but statistically
significant increase in the relative odds of chronic health
problems for both whites and blacks, even after accounting
for PHB (model 1). As expected, PHB at wave 3 were also
significantly predictive of chronic conditions. In contrast to
the depression analysis, the interaction term between life
stress and PHB was close to null and was not statistically
significant for either whites or blacks. The likelihood ratio
test indicated that adding this term did not significantly
improve model fit for either group.

To assess whether the results from the depression analy-
ses were specific to this clinical psychiatric syndrome, as
opposed to general distress, we repeated these analyses for
the outcome of distress indicated by the General Health
Questionnaire (Table 4). Neither life stress nor PHB were
significantly associated with high distress at wave 4 after
accounting for General Health Questionnaire score at wave
3, and adding the interaction term between life stress and
PHB did not significantly improve model fit for either group.
When General Health Questionnaire distress was examined
as a continuous variable, the results were similar (Appendix
Table 1).

We conducted a series of post-hoc analyses to assess the
robustness of our findings. We repeated our analysis using
a body mass index of >25 (indicating overweight/obese) as
the proxy indicator of overeating behavior; findings were
consistent. There was no evidence that marital status or life
stress experienced between wave 3 and wave 4 confounded
the results. Finally, additional adjustment for chronic con-
ditions at wave 3 did not substantially change the findings
regarding risk of high health burden.

DISCUSSION

The primary finding of our study is that PHB moderate
the positive association between life stress and risk of de-
pression for blacks but not for whites. These results are
consistent with the proposed etiologic model linking social
disadvantage, exposure to stress, coping via PHB, and men-
tal and physical health disparities (17, 26). These findings
replicate the initial results from Jackson et al. (33) and have
the advantages of examining these associations over a longer
time period and the specificity of the association to depres-
sion syndrome as opposed to general distress. This finding
indicates that transient psychological distress may not cap-
ture the same pathophysiological state indicated by psychi-
atric conditions, at least concerning the relation between
stress and coping. Overall, this study demonstrates that
mental and physical health must be considered jointly when
investigating the causes of disparities across racial groups
and calls into question implicit assumptions about the asso-
ciations between social disadvantage, health behaviors, and
mental health.

The theoretical model we evaluated offers a comprehensive
explanation for the seemingly counterintuitive patterning of

Figure 1. Predicted probability of depression at wave 4 by race,
number of poor health behaviors (PHB), and life stress at wave 3
for A) whites and B) blacks, the Baltimore Epidemiologic Catchment
Area Study, Maryland, 1993–2004.
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Table 3. Relative Odds of High Health Burden at Wave 4 Predicted by Life Stress and Poor Health Behaviors at Wave 3, the Baltimore Epidemiologic Catchment Area Study, Maryland,

1993–2004

Model 1 Model 2 Model 3

Whites Blacks Whites Blacks Whites Blacks

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Sex (referent, male) 1.73 1.14, 1.08 1.51 0.86, 2.65 1.93 1.05, 1.09 1.53 0.86, 2.72 1.91 1.24, 2.95 1.56 0.88, 2.78

Age, years 1.06 1.04, 1.08 1.07 1.04, 1.10 1.07 1.05, 1.09 1.08 1.05, 1.11 1.07 1.05, 1.09 1.07 1.04, 1.11

Education, years 0.98 0.90, 1.06 0.99 0.89, 1.10 0.99 0.91, 1.08 1.00 0.90, 1.11 0.99 0.91, 1.08 0.99 0.89, 1.11

Currently employed
(referent, no)

0.71 0.43, 1.20 0.89 0.50, 1.60 0.74 0.44, 1.26 0.95 0.52, 1.72 0.74 0.44, 1.26 0.95 0.52, 1.73

Income (referent, �$70,000) 1.12 0.90, 1.38 1.31 1.03, 1.67 1.08 0.87, 1.34 1.26 0.99, 1.61 1.08 0.87, 1.34 1.25 0.97, 1.59

Life events, median
centered

1.07 1.03, 1.12 1.06 1.01, 1.12 1.07 1.02, 1.12 1.06 1.01, 1.12 1.05 0.97, 1.14 0.98 0.85, 1.11

PHB (referent, none) 1.55 1.18, 2.04 1.67 1.16, 2.41 1.55 1.18, 2.03 1.62 1.12, 2.34

Life events 3 PHB (referent,
median events and
zero PHB)

1.01 0.96, 1.07 1.06 0.98, 1.15

No. of participants 601 341 601 341 601 341

Log-likelihood �307.93 �196.12 �302.67 �192.07 �302.56 �191.05

Likelihood ratio test Referent Referent 10.53a 8.06a 0.22b 2.04b

Chi-squared P value 0.001 0.005 0.642 0.153

Abbreviations: CI, confidence interval; OR, odds ratio; PHB, poor health behaviors.
a Model 2 vs. model 1.
b Model 3 vs. model 2.
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Table 4. Relative Odds of High Distress at Wave 4 Predicted by Life Stress and Poor Health Behaviors at Wave 3, the Baltimore Epidemiologic Catchment Area Study, Maryland, 1993–2004

Model 1 Model 2 Model 3

Whites Blacks Whites Blacks Whites Blacks

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

High distress at wave 3
(referent, low distress)

2.33 1.63, 3.34 2.28 1.44, 3.63 2.33 1.63, 3.33 2.21 1.39, 3.53 2.33 1.62, 3.33 2.22 1.39, 3.53

Sex (referent, male) 1.29 0.89, 1.86 1.17 0.69, 1.96 1.27 0.88, 1.85 1.18 0.70, 2.00 1.25 0.86, 1.82 1.20 0.71, 1.06

Age, years 0.99 0.37, 1.01 1.03 1.00, 1.06 0.99 0.97, 1.01 1.03 1.01, 1.06 0.99 0.97, 1.01 1.03 1.00, 1.06

Education, years 0.94 0.87, 1.02 0.94 0.85, 1.04 0.94 0.87, 1.02 0.94 0.85, 1.05 0.94 0.87, 1.02 0.94 0.85, 1.04

Currently employed
(referent, no)

1.09 0.67, 1.77 1.12 0.64, 1.96 1.08 0.67, 1.76 1.15 0.65, 2.03 1.08 0.66, 1.75 1.15 0.65, 2.04

Income (referent, �$70,000) 1.10 0.91, 1.34 0.96 0.77, 1.21 1.11 0.91, 1.35 0.95 0.75, 1.19 1.11 0.91, 1.35 0.94 0.75, 1.19

Life events, median
centered

0.97 0.93, 1.01 1.02 0.97, 1.07 0.97 0.93, 1.01 1.02 0.97, 1.07 0.92 0.86, 0.99 0.98 0.88, 1.10

PHB (referent, none) 0.96 0.77, 1.21 1.21 0.87, 1.69 0.97 0.77, 1.22 1.19 0.85, 1.67

Life events 3 PHB (referent,
median events and
zero PHB)

1.05 0.99, 1.10 1.03 0.96, 1.11

No. of participants 534 322 534 322 534 322

Log-likelihood �352.40 �211.38 �352.35 �210.74 �350.74 �210.42

Likelihood ratio test Referent Referent 0.10a 1.28a 3.24b 0.64b

Chi-squared P value 0.752 0.258 0.072 0.424

Abbreviations: CI, confidence interval; OR, odds ratio; PHB, poor health behaviors.
a Model 2 vs. model 1.
b Model 3 vs. model 2.
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racial disparities in mental and physical health, and it has
implications for efforts to reduce disparities in health. These
findings suggest that interventions need to consider not only
how disadvantaged environments can be a source of stress but
also how material and psychological coping strategies are
shaped by environments constrained by poor infrastructure
and limited access to healthy foods and recreational activities
(45–47). For those living under chronically stressful condi-
tions, it may not be sufficient to promote the prevention or
reduction of PHB alone (48). Thus, interventions among low-
SEP and marginalized populations require a combined effort
to reduce both PHB and the sources of stress that make en-
gaging in such behaviors more likely (49).

The observed difference in the association of stress and
PHB with depression risk for blacks and whites begs the
question. We think that part of this difference is due to
our impoverished measures of social disadvantage and that
race may be effectively capturing the unmeasured aspects of
differences in cumulative living conditions, including race-
based stressors, unsafe living conditions, and financial
strain, that are more often experienced over the life course
by blacks. If we more comprehensively accounted for this
difference in accumulative burden, we think that this osten-
sible ‘‘racial’’ group difference would be substantially re-
duced. We will explicitly evaluate this hypothesis in future
work.

Limitations and strengths

The results of this study should be interpreted in light of
study limitations. First, assessment of some variables was
suboptimal. For example, body mass index is influenced by
factors other than food intake (e.g., exercise, genetic liabil-
ity) and is thus only a rough proxy for overeating. Although
the measure of life stress reflected major events in multiple
domains and accounted for expectedness of the events, the
study would have benefited from direct measures of per-
ceived stress severity and indicators of daily hassles and
contextual stressors. This analysis did not examine the role
that positive coping strategies, such as social support and
religiosity, may play in this association. Finally, the rela-
tively long time period between assessments resulted in
a subsequent lack of information regarding the dynamic in-
terrelationships of stress and coping between interviews.

This study also has a number of strengths, primarily the
use of a population-based sample, which minimizes selec-
tion bias. It is prospective, which reduces recall bias and
enabled examination of the longer-term consequences of
engaging in PHB for physical health outcomes. Depression
was measured using a validated, diagnostic interview, which
resulted in a more homogenous and clinically relevant as-
sessment of depression relative to checklist measures (37).

Conclusion

This study explored an epidemiologic paradox that chal-
lenges existing notions of the nature of the associations
between mental and physical health. Future research should
focus on identifying the interaction between negative and
positive coping behaviors and the development and persis-

tence of disparities in mental and physical health. Re-
searchers should also examine whether the associations we
identified extend to other marginalized groups (e.g., some
Latino groups), whose health status is also characterized by
counterintuitive epidemiologic patterning (50).
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Appendix Table 1. Expected Change (b (SE)) in GHQ Score at Wave 4 Predicted by Coping Behaviors at Wave 3, Baltimore Epidemiologic Catchment Area, Maryland, 1994/1996–2004/

2005

Model 1 Model 2 Model 3

Whites Blacks Whites Blacks Whites Blacks

GHQ at wave 3 0.31 (0.21 to 0.40) 0.36 (0.25 to 0.47) 0.31 (0.22 to 0.40) 0.35 (0.24 to 0.46) 0.30 (0.21 to 0.40) 0.35 (0.24 to 0.46)

Sex (referent, male) 0.69 (�0.43 to 1.82) 0.95 (�0.65 to 2.56) 0.56 (�0.58 to 1.69) 1.01 (�0.59 to 2.61) 0.50 (�0.63 to 1.63) 1.01 (�0.60 to 2.61)

Age, years �0.05 (�1.11 to �0.002) 0.01 (�0.07 to 0.08) �0.06 (�0.12 to �0.01) 0.01 (�0.07 to 0.09) �0.06 (�0.12 to �0.01) 0.01 (�0.07 to 0.09)

Education, years �0.27 (�0.50 to �0.03) �0.14 (�0.46 to 0.19) �0.29 (�0.53 to �0.05) �0.13 (�0.45 to 0.20) �0.29 (�0.52 to �0.05) �0.13 (�0.45 to 0.20)

Currently employed
(referent, no)

1.27 (�0.21 to 2.74) 0.53 (�1.29 to 2.36) 1.21 (�0.27 to 2.69) 0.65 (�1.18 to 2.48) 1.20 (�0.28 to 2.67) 0.65 (�1.19 to 2.48)

Income (referent, �$70,000) 0.55 (�0.08 to 1.18) 0.12 (�0.67 to 0.91) 0.60 (�0.03 to 1.23) 0.06 (�0.74 to 0.85) 0.61 (�0.02 to 1.25) 0.06 (�0.74 to 0.86)

Life events (median
centered)

�0.13 (�0.25 to �0.01) 0.09 (�0.06 to 0.25) �0.12 (�0.24 to 0.001) 0.09 (�0.06 to 0.25) �0.27 (�0.49 to �0.06) 0.10 (�0.23 to 0.44)

PHB (referent, none) �0.56 (�1.26 to 0.13) 0.69 (�0.34 to 1.72) �0.56 (�1.25 to 0.14) 0.69 (�0.34 to 1.73)

Life events 3 PHB (referent,
median events and
zero PHB)

0.12 (�0.02 to 0.27) �0.01 (�0.23 to 0.21)

No. of participants 534 322 534 322 534 322

R 2 0.13 0.15 0.13 0.15 0.13 0.15

Abbreviations: GHQ, General Health Questionnaire; PHB, poor health behaviors; SE, standard error.
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