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ABSTRACT

Correspondence to:

Methods: This longitudinal study used data from the Fragile
Families and Child Well‑being Study. We included 4,655 men,
composed of 2,407 Blacks, 1,354 Hispanic Whites and 894
non‑Hispanic Whites. The dependent variable was subjective
health, measured four times (i.e., baseline, year 1, year 3 and
year 5). Latent growth curve modeling was used for data analysis.
When controlling for socio‑economics, we tested separate effects
of anxiety and depression. Then we tested combined effects of
anxiety, depression and problem drinking.
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Background: The current study examined race and ethnic
differences in the separate and combined (additive) effects of anxiety,
depression and problem drinking on the baseline and trajectory of
subjective health among adult men in the United States.
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Results: Among all race and ethnic groups, anxiety and problem
drinking were associated with baseline and trajectory of subjective
health. Combined (additive) effects of anxiety and depression, however,
varied based on race and ethnicity. Among Blacks, depression and
anxiety were associated with a worse trajectory of subjective health.
Among non‑Hispanic Whites, anxiety was associated with a better
baseline and worse trajectory of subjective health, while depression
was associated with worse baseline subjective health. Among Hispanic
Whites, anxiety was associated with a worse trajectory of subjective
health, while depression was not associated with subjective health.
Conclusions: Although separate effects of anxiety and problem
drinking were similar among race and ethnic groups, race and
ethnicity seemed to modify the combined effects of different
mental health problems. These results warrant further exploration
of these complex links.
Keywords: Anxiety disorder, blacks, depressive disorder, Hispanic
Whites, non‑hispanic Whites, problem alcohol use, subjective
health

INTRODUCTION
Mental health problems and psychiatric disorders are
associated with lower levels of subjective health and quality of
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life among individuals.[1‑3] Studies among diverse
samples have consistently shown that the presence
of anxiety,[4‑6] depression,[7‑9] and problem alcohol
use[10] are all inversely correlated with perceived
well‑being, self‑rated health and life satisfaction.
Most of this literature, however, has not controlled
for the effect of comorbid psychiatric disorders.
Individuals with high anxiety symptoms report
poor general health, physical distress and activity
limitations.[11] Among patients with chronic
medical conditions, depressive symptoms predict
health related quality of life (HRQOL) after
controlling for functional status, demographics
and clinical variables.[10] Problem drinking also
predicts low life satisfaction, less frequent positive
affect and more frequent negative affect.[10]
Mental health problems may, however, differ in
their effects on subjective well‑being. For instance,
a study on a community sample in the United
States showed that while anxiety, depression and
alcohol use all adversely influence the quality of
life, the patterns of their effects vary. The study
showed similar adverse effects of anxiety and
depression on psychological, physical and social
functioning, whereas alcohol use disorder affected
role functioning but not other domains of life.[12]
There are various reasons why further research
is needed on race and ethnic differences in the
complex relations between psychiatric disorders and
subjective health. First, literature on the association
between mental health and subjective health has
provided mixed results. For instance, negative
linear,[13,14] curvilinear (inverse J shaped),[15] and
positive linear[16] association between consumption
of alcohol and perceived health has been found in
different countries and cultures.
In addition, most of the studies that have shown
a link between poor mental health and subjective
health have had a cross-sectional design. There
are very few studies measuring the influence
of baseline risk and protective factors on the
trajectory of subjective health.[11] In addition, most
of the studies in this field have been conducted
in the clinical setting and limited information
exists on the same associations in the community
setting.[11,17] Most longitudinal studies that have
investigated the association between mental health
problems and trajectory of subjective health[17]
have assumed a linear change of subjective health
over time. In other words, most studies have used
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traditional statistical techniques for longitudinal
data analysis that only models the average slope.
Latent growth curve modeling (LGCM), however,
has enabled us to also estimate the non‑linear
change of an outcome. Availability of modeling
packages, such as Mplus[18] and analysis of moment
structures (AMOS)[19] have recently facilitated the
testing of non‑linear trajectories of health outcomes.
These techniques have only recently been applied to
examine HRQOL trajectories,[20,21] and authors are
not aware of any study on the association between
mental health problems and linear and non‑linear
trajectories of subjective health.
Finally, there is a need to study these associations
among men and women, separately.[16] Female
binge drinkers, for instance, have reported more
physically and mentally unhealthy days than male
binge drinkers.[22] Similar gender differences may
exist for the effect of other mental health problems
on well‑being.
The current study aimed to examine race and
ethnic differences in separate and combined
(additive) effects of anxiety, depression and
problem drinking on the baseline and trajectory of
subjective health. In this regard, we used LGCM
that enables us to model both linear and nonlinear
trajectories of subjective health over time.

METHODS
For this study, we used data from the first four
waves of the Fragile Families and Child Well‑being
Study (FFCWS). This is an ongoing large
population‑based cohort, started in 1998. The study
has randomly sampled families in 20 U.S. cities
with population of 200,000 or more. A detailed
description of sampling and interview protocol of
this study has been published elsewhere.[23]
We included 4,655 male adults (2,407 Blacks,
1,354 Hispanic Whites and 894 non‑Hispanic
Whites). The FFCWS has oversampled
non‑married couples[23] and is not representative
of the United States. As non‑marital unions are
less stable than marital unions, a large number of
cohabiting couples at baseline do not live together
in subsequent waves. For instance, by Wave II,
fewer than half of male partners were residing in
the home with their female partner.
Data were collected at baseline (Wave I) and then
1 year later (Wave II), 3 years later (Wave III) and
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Main outcome

5 years later (Wave IV) later. Socio‑economic factors
were measured at Wave I, anxiety, depression and
problem drinking were measured at Wave II and
subjective health was measured at Waves I ‑ IV.

We used the following single item to measure
subjective health: How is your health? Five
scale responses including Great, Good, Fair and
Poor were used.[28‑31] Single item measures of
subjective health have been used frequently in the
literature.[32‑35] Test retest reliability for single items
range from 0.7 to 0.8 for the brief time intervals.[28]
Validity results commonly have shown surprisingly
high correlations between single‑item indicators
and much longer scales. These single‑item scales are
very attractive for national surveys because they are
cost‑effective and simple to apply.[36]

Measures
Major depressive disorder

The Composite International Diagnostic
Interview‑Short Form (CIDI‑SF), Section A[24‑27]
was used to measure major depressive disorder.
The CIDI‑SF is a standardized instrument that is
consistent with DSM‑III‑R (American Psychiatric
Association, 1994) to determine the probability
that the respondent would be diagnosed with
major depressive disorder if given the full
CIDI interview. Major depressive disorder is
indicated by feelings of depression or anhedonia
experienced for most of the day, every day, for at
least 2 weeks. Participants were classified as likely
to have major depressive disorder if they endorsed
the screening items and 3 or more depressive
symptoms (e.g., losing interest, feeling tired,
change in weight) (0 = no, 1 = yes).
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Generalized anxiety disorder

The CIDI‑SF was used to measure generalized
anxiety disorder.[24‑27] The diagnosis is based on
DSM‑III‑R (American Psychiatric Association,
1994). The CIDI‑SF has good reliability and
validity.[24‑27] Generalized Anxiety Disorder is
indicated by a period of 6 months or more when
an individual feels excessively worried or anxious
about more than one thing, more days than
not and has difficulty controlling their worries.
Common symptoms include being keyed up or on
edge, irritability, restlessness, having trouble falling
asleep, tiring easily, difficulty concentrating and
tense or aching muscles. Subjects were classified as
having generalized anxiety disorder if they met full
diagnostic criteria based on the CIDI‑SF (0 = no,
1 = yes).

Analysis plan
We used SPSS 21.0 (IBM Corporation, Armonk,
NY, USA) for univariate and bivariate analysis. We
used Pearson’s correlation to test for our bivariate
associations between control variables, problem
alcohol use, depression, anxiety and perceived health.
We used AMOS for multivariable analysis.
We fitted multi‑group LGCM, which is a type
of structural equation modeling. We defined
our groups based on race and ethnicity. In our
models, we tested paths from depression, anxiety
and problem alcohol use and control variables
to intercept, linear slope and quadratic slope of
subjective health. A comparative fit index (CFI)
of higher than 0.90 was indicative of acceptable
fit.[37] Although variables measured at baseline data
did not have missing values, variables measured at
Wave II data had a missing value in <10% of cases.
We run a series of models for our data analysis.
Models I‑III tested separate effects of anxiety,
depression and problem drinking. Model I included
anxiety and socio‑economic status as possible predictors
of baseline and trajectory of self‑rated health. Model II
included depression and socio‑economic status as
possible predictors of baseline and trajectory of
self‑rated health. Model III included problem alcohol
use and socio‑economic status as possible predictors
of baseline and trajectory of self‑rated health. Model
IV measured combined effects of these predictors and
included anxiety, depression, problem alcohol use and
socio‑economic status to the model [Figure 1a‑d].

v
i
h

c
r

A

Problem alcohol use

Problem alcohol use was defined as five or
more drinks (coded “1”) or less (coded “0”) during
the past month. This measure approximates the
National Institute on Alcohol and Alcoholism
definition of heavy drinking days (i.e., five or more
drinks in a single day for men; NIAAA, 2005).
Covariates

Control variables in this study included age,
education level, income and relationship status,
measured at baseline interview (Wave 1).
International Journal of Preventive Medicine, Vol 5, No 3, March, 2014

RESULTS
2,407 (49.1%) were Blacks, 1,354 (27.6%)
were Hispanic Whites and 894 (18.3%) were
non‑Hispanic Whites.
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alcohol use and socio‑economic status, the model
showed acceptable fit (Chi‑square = 357.542,
P < 0.001, CFI = 0.989). Based on this model,
among all three race/ethnic groups, problem
alcohol use was associated with a worse baseline
and also a worse trajectory of self‑rated health over
time [Table 3, Figure 1c].

Model I
The Model I which measured separate
effect of anxiety on the baseline and trajectory
of self‑rated health did not fit the data very
well (Chi‑square = 3970.234, P < 0.001,
CFI = 0.882). Based on this model, among all three
race/ethnic groups, anxiety was associated with a
worse baseline and a better trajectory of self‑rated
health over time [Table 1, Figure 1a].

Model IV
Model IV that tested the combined effects
of anxiety, depression, problem alcohol use
and socio‑economic status on the baseline and
trajectory of self‑rated health showed acceptable
fit (Chi‑square = 4344.716, P < 0.001, CFI = 0.943).
Based on this model, the associations between
anxiety and depression with subjective health
varied based on race and ethnicity, while the effect
of problem drinking remained stable across race
and ethnic groups. Among Blacks, depression and
anxiety were associated with a worse trajectory of
subjective health. Among non‑Hispanic Whites,

Model II
Model II which included depression and
socio‑economic status did not fit data very
well, either (Chi‑square = 188.318, P < 0.001,
CFI = 0.882). Based on this model, among Blacks
and Hispanic Whites, depression was associated
with baseline and trajectory of self‑rated health
over time [Table 2, Figure 1b].
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Although Model III only included problem
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Figure 1: Diagram of the modeling approach. Models I-III tested the separate associations of anxiety, depression, and problem
alcohol use with baseline and trajectory of subjective health. Model IV tested the combined effects of anxiety, depression, and
problem alcohol use. Multi-group analysis has been used in all cases, where group is based on race and ethnicity
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Table 1: Results of Model I to test separate effect of anxiety on the baseline and trajectory of poor subjective health among
men in the United States
Non‑hispanic Whites
GAD to baseline
GAD to linear slope
GAD to quadratic
slope
MDD to baseline
MDD to linear slope
MDD to
quadratic slope
Problem alcohol
use to baseline
Problem alcohol
use to linear slope
Problem alcohol use
to quadratic slope
Age to baseline
Age to linear slope
Age to quadratic
slope
Education to
baseline
Education to
linear slope
Education to
quadratic slope
Income to baseline
Income to
linear slope
Income to
quadratic slope
Relationship
status to baseline
Relationship status
to linear slope
Relationship status
to quadratic slope

Blacks

Hispanic whites

B
SE
CR
P
B
SE
CR
P
B
SE
CR
P
0.25 0.018 13.56 <0.001 0.22 0.01 22.015 <0.001 0.175 0.013 13.047 <0.001
1.146 0.023 50.677 <0.001 1.18 0.013 93.15 <0.001 1.251 0.017 73.971 <0.001
−0.218 0.005 −47.378 <0.001 −0.224 0.003 −87.741 <0.001 −0.232 0.003 −67.878 <0.001
‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑
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‑

‑

‑

‑

‑

‑

‑

‑

0.211 0.005 38.914 <0.001 0.230 0.003 80.697 <0.001 0.241 0.004 58.443 <0.001
−0.236 0.007 −35.466 <0.001 −0.264 0.004 −72.901 <0.001 −0.278 0.005 −53.346 <0.001
0.040 0.001 29.33 <0.001 0.045 0.001 61.200 <0.001 0.047 0.001 44.511 <0.001

o
e

−0.354 0.054 −6.578 <0.001 −0.131 0.033 −4.013 <0.001 −0.122 0.042 −2.904

0.004

0.300 0.066

4.544

<0.001

0.122 0.042

2.922

0.003

0.086 0.053

1.626

0.104

−0.042 0.013 −3.115

0.002

−0.021 0.008 −2.509

0.012

−0.008 0.011 −0.756

0.450

v
i
h

0
0

0
0

−3.647 <0.001
2.347
0.019

0
0

0

0

−1.145

0.252
0.933

c
r

−0.005 0.06

0.021 0.074

−0.083

0
0

1.949
−2.497

0.051
0.013

0
0

0
0

1.531
−1.847

0.126
0.065

0

0

2.010

0.044

0

0

0.931

0.352

0.115

0.037

3.113

0.002

−0.138 0.046 −2.995

0.003

0.288

0.773

−0.124 0.047 −2.653

0.008

−0.018 0.015 −1.197

0.231

0.009 0.009

0.342

A

0.951

0.12

0.058

2.069

0.039

−0.023 0.012 −1.937

0.053

GAD=Generalized anxiety disorder, MDD=Major depressive disorder, SE=Standard error, CR=Critical ratio

anxiety was associated with a better baseline
and worse trajectory of subjective health, while
depression was associated with a worse baseline
subjective health. Among Hispanic Whites,
depression was associated with a worse trajectory
of subjective health, while anxiety was not
associated with subjective health. Among all race/
ethnic groups, problem alcohol use was associated
with worse baseline and trajectory of subjective
health [Table 4, Figure 1d].
International Journal of Preventive Medicine, Vol 5, No 3, March, 2014

DISCUSSION
The current study tested race and ethnic
differences in the separate and combined effects
of anxiety, depression and problem alcohol
use on the baseline and trajectory of subjective
health over 5 years among adult men in the
United States. The study was unique in the
following two ways; it enrolled a diverse sample
of community population and modeled both
linear and non‑linear change of the outcome
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Table 2: Results of Model II to test the separate effect of depression on the baseline and trajectory of poor subjective health
among men in the United States
Non‑Hispanic Whites
GAD to baseline
GAD to linear slope
GAD to quadratic
slope
MDD to baseline
MDD to linear slope
MDD to quadratic
slope
Problem alcohol
use to baseline
Problem alcohol
use to linear slope
Problem alcohol use
to quadratic slope
Age to baseline
Age to linear slope
Age to quadratic slope
Education to baseline
Education to
linear slope
Education to
quadratic slope
Income to baseline
Income to linear slope
Income to
quadratic slope
Relationship status
to baseline
Relationship status
to linear slope
Relationship status to
quadratic slope

B
‑
‑
‑

SE
‑
‑
‑

Blacks
P
‑
‑
‑

CR
‑
‑
‑

B
‑
‑
‑

SE
‑
‑
‑

CR
‑
‑
‑

−0.005 0.060 −0.085 0.932 0.113 0.037 3.062
0.012 0.075 0.165 0.869 −0.140 0.047 −2.972
−0.016 0.015 −1.09 0.276 0.012 0.009 1.261

Hispanic Whites
P
‑
‑
‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

‑

0.252
1.128
−0.215
0.210
−0.236

0.018
0.023
0.005
0.005
0.007

13.832
49.984
−47.09
38.862
−35.06

<0.001
<0.001
<0.001
<0.001
<0.001

0.220
1.163
−0.220
0.230
−0.263

0.01
0.013
0.003
0.003
0.004

22.29
91.969
−86.745
80.657
−72.105

‑

60.58

CR
‑
‑
‑

<0.001
<0.001
<0.001
<0.001
<0.001

‑

D
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SE
‑
‑
‑

0.002 −0.138 0.046 −3.005
0.003 0.107 0.059 1.831
0.207 −0.02 0.012 −1.715

‑

0.040 0.001 29.189 <0.001 0.044 0.001

B
‑
‑
‑

0

0

0

0

0

v
i
h

−3.587

‑

‑

‑

‑

‑

‑

‑

‑

‑

0.176
1.233
−0.228
0.241
−0.277

0.013
0.017
0.003
0.004
0.005

13.261
72.875
−66.839
58.427
−52.648

<0.001
<0.001
<0.001
<0.001
<0.001

<0.001 0.047 0.001 43.897 <0.001
0.003
0.116
0.475

***

0

0

1.971

0.049

0

0

1.541

0.123

2.485

0.013

0

0

−2.358

0.018

0

0

−1.656

0.098

−1.3

0.194

0

0

1.884

0.06

0

0

0.76

0.447

c
r

A

0.003
0.067
0.086

‑

−0.352 0.054 −6.556 <0.001 −0.131 0.033 −4.01 <0.001 −0.123 0.042 −2.923
0.310 0.067 4.652 <0.001 0.123 0.042 2.924
0.003 0.084 0.053 1.572
−0.044 0.014 −3.242 0.001 −0.021 0.008 −2.516 0.012 −0.008 0.011 −0.715
0

P
‑
‑
‑

GAD=Generalized anxiety disorder, MDD=Major depressive disorder, SE=Standard error, CR=Critical ratio

over time. In short, separate effects of anxiety
and problem alcohol use on the baseline and
trajectory of subjective health were similar across
all race and ethnic groups. The combined effect
of problem alcohol use was also similar amongst
non‑Hispanic and Hispanic Whites and Blacks.
The combined effects of anxiety and depression
showed race and ethnic differences, however.
Surprisingly, when the effect of depression and
problem drinking is controlled, baseline subjective
health shows a positive association with anxiety
among non‑Hispanic Whites, a finding which is
not seen among Blacks and Hispanic Whites.
274

Interestingly, our findings suggest that race and
ethnicity modify the combined effects of anxiety,
depression and problem drinking. Although the
effect of problem alcohol use and subjective
health was stable among all ethnic groups,
previous studies have suggested that health effects
of alcohol use and abuse may vary by culture.
For instance, Guallar‑Castillón et al., argued
that the shape of association between alcohol
use and subjective health may depend on culture
or country of study. Literature has shown a
“J shaped” relation between total alcohol use and
subjective health in Nordic countries, however,

www.SID.ir

International Journal of Preventive Medicine, Vol 5, No 3, March, 2014

Assari: Race, ethnicity, mental health and subjective health

Table 3: Results of Model III which tests the separate effects of problem alcohol use on the baseline and trajectory of poor
subjective health among men in the United States
Non‑Hispanic Whites
GAD to baseline
GAD to linear slope
GAD to quadratic
slope
MDD to baseline
MDD to linear slope
MDD to
quadratic slope
Problem alcohol
use to baseline
Problem alcohol
use to linear slope
Problem alcohol use
to quadratic slope
Age to baseline
Age to linear slope
Age to quadratic
slope
Education to
baseline
Education to
linear slope
Education to
quadratic slope
Income to baseline
Income to
linear slope
Income to
quadratic slope
Relationship
status to baseline
Relationship status
to linear slope
Relationship status
to quadratic slope

Blacks

Hispanic Whites

B
‑
‑
‑

SE
‑
‑
‑

CR
‑
‑
‑

P
‑
‑
‑

B
‑
‑
‑

SE
‑
‑
‑

CR
‑
‑
‑

P
‑
‑
‑

B
‑
‑
‑

SE
‑
‑
‑

CR
‑
‑
‑

P
‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

‑
‑
‑

0.915

0.01

0.964

0.019 49.923 <0.001

87.271 <0.001

0.954

0.017 55.828 <0.001

D
I

−0.364 0.058 −6.337 <0.001 −0.297 0.035 −8.419 <0.001 −0.290 0.054 −5.357 <0.001
0.046

0.012

3.961

<0.001

0.034

0.007

4.827

0.021
0.003
0

0.005 4.008 <0.001 0.033 0.003
0.016 0.179 0.858 −0.027 0.010
0.003 −0.028 0.978 0.006 0.002

11.21
−2.79
2.861

<0.001

S
f

0.033

0.011

3.148

0.002

<0.001 0.026 0.005 5.432 <0.001
0.005 −0.044 0.015 −2.920 0.004
0.004 0.009 0.003 2.962 0.003

−0.089 0.029 −3.025

0.002

−0.042 0.017 −2.508

−0.076 0.024 −3.207

0.001

0.218

2.492

0.013

0.078

1.385

0.166

0.196

0.075

2.625

0.009

−0.033 0.018 −1.895

0.058

o
e

0.012

−0.015 0.011 −1.356

0.175

−0.03

0.015 −2.019

0.043

0
0

−1.856
0.467

0.063
0.641

0
0

0
0

0.572
3.325

0

0

−3.557 <0.001
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0.056

0
0

0
0

−1.895
−1.568

0

0

2.029

0.045

0.032

1.399

−0.357 0.096

−3.71

<0.001 −0.438 0.063 −6.965 <0.001 −0.418 0.082 −5.109 <0.001

0.052

2.663

0.008
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0.019

0.058
0.117

0
0

0.042

0

0

−0.447

0.655

0.162

0.036

0.019

1.926

0.054

0.070

0.013

5.622

<0.001

−0.044 0.026 −1.721

0.074

0.016

4.605

0.567
<0.001

0.085

<0.001

GAD=Generalized anxiety disorder, MDD=Major depressive disorder, SE=Standard error, CR=Critical ratio

this association might be positive and linear in
some other countries.[14]
Another study on a large and representative
sample of non‑institutionalized Spanish adults
showed a negative association between total
consumption of alcohol and perceived health.[14] A
survey among 4,472 adults in two large European
cities found a curvilinear relationship (inverse J
shaped) between alcohol consumption and all
subscales of the SF‑36, except role limitation due to
International Journal of Preventive Medicine, Vol 5, No 3, March, 2014

physical health.[15] One study tested the association
between several drinking patterns (i.e. drinking
intensity and frequency, frequency of intoxication,
drinking outside of meals and beverage type) and
subjective health among a random sample of 3,586
in the United States showed that intoxication and
liquor drinking are associated with poorer perceived
health status than regular, moderate consumption
of other alcoholic beverages. The study also
suggested gender differences in the association
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Table 4: Results of Model IV which tests the combined (additive) effects of anxiety disorder, depressive disorder, and problem
alcohol use on the baseline and trajectory of poor subjective health among men in the United States
Non‑Hispanic Whites
GAD to baseline
GAD to linear slope
GAD to quadratic
slope
MDD to baseline
MDD to linear slope
MDD to quadratic
slope
Problem alcohol
use to baseline
Problem alcohol
use to linear slope
Problem alcohol use
to quadratic slope
Age to baseline
Age to linear slope
Age to quadratic slope
Education to baseline
Education to
linear slope
Education to
quadratic slope
Income to baseline
Income to linear slope
Income to
quadratic slope
Relationship status
to baseline
Relationship status
to linear slope
Relationship status to
quadratic slope

Blacks

Hispanic Whites

B
SE
CR
P
B
SE
CR
P
B
SE
CR
P
−0.358 0.119 −3.004 0.003 −0.082 0.081 −1.012 0.311 −0.181 0.129 −1.401 0.161
1.107 0.165 6.721 <0.001 0.947 0.112 8.436 <0.001 1.147 0.179 6.410 <0.001
−0.179 0.042 −4.297 <0.001 −0.165 0.029 −5.673 <0.001 −0.237 0.044 −5.384 <0.001
0.402 0.118
0.28 0.163

3.402
1.717

−0.079 0.041 −1.926

<0.001 0.117 0.081
0.086 0.463 0.111

1.452
4.156

0.147 0.202 0.128
<0.001 0.29 0.178

1.578
1.631

0.115
0.103

0.054 −0.097 0.029 −3.352 <0.001 −0.025 0.044 −0.573

0.566

0.939 0.020 47.594 <0.001 0.896 0.011 83.052 <0.001 0.941 0.017 53.826 <0.001

D
I

−1.083 0.027 −39.757 <0.001 −1.095 0.015 −73.632 <0.001 −1.12 0.024 −46.275 <0.001
0.18

0.007 26.094 <0.001 0.181 0.004 47.152 <0.001 0.184 0.006 30.879 <0.001

0.021
−0.018
0.004
−0.095
0.008

0.005 4.035 <0.001 0.033 0.003 11.429 <0.001 0.027 0.005 5.596 <0.001
0.007 −2.587 0.01 −0.025 0.004 −6.178 <0.001 −0.024 0.007 −3.571 <0.001
0.002 2.065 0.039 0.005 0.001 4.738 <0.001 0.005 0.002 3.077 0.002
0.029 −3.265 0.001 −0.044 0.017 −2.632 0.008 −0.08 0.024 −3.376 <0.001
0.04 0.209 0.834 0.015 0.023 0.670 0.503 0.034 0.033 1.053 0.292

0.006

0.01

0.61

0
0

0
0

−1.620
−0.189

0.105
0.85

0
0

0
0

0

0

1.105

0.269

0

0

1.711

0.087
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0.055 0.032
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0.542 −0.003 0.006 −0.574

0.048 0.019

0.566

0

0.008

0.044

0.965

−1.853
0.592

0.064
0.554

0
0

0
0

0.434
−0.986

0.664
0.324

−0.459

0.646

0

0

−0.086

0.932

2.527

0.011 −0.039 0.026 −1.486

0.137
0.991

−0.050 0.044 −1.123

0.261 −0.048 0.026 −1.858

0.063

0

0.036

0.011

−0.006 0.011 −0.548

0.584 −0.003 0.007 −0.508

0.611 −0.003 0.009 −0.360

0.719

GAD=Generalized anxiety disorder, MDD=Major depressive disorder, SE=Standard error, CR=Critical ratio

between drinking and subjective health.[13] In
another study of 12,037 adults in Spain, occasional,
moderate and excessive consumption of alcohol
were associated with better self‑rated health, even
after adjustment for drinking pattern and alcohol
abuse. Former‑drinking, frequent binge drinking
and alcohol abuse were, however, associated with
suboptimal self‑rated health.[16]
Based on our study, problem drinking was
associated with poor subjective health among
non‑Hispanic and Hispanic Whites and Blacks.
Research has shown that although the quality of
276

life of alcohol‑dependent subjects is very poor, it
may show considerable improvements as a result of
abstinence, controlled or minimal drinking.[38] One
study suggested that severe impairment of quality
of life among alcohol misusers might be even worse
than that of patients with cancer. Impairment
due to alcohol misuse, however, improves with
abstinence and deteriorates with relapse.[39]
The current study was limited to men.
Comparison of subjective well‑being in men and
women has indicated that for almost all domains,
quality of life of women might be worse than
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men. A study showed such gender differences
after adjustment for level of alcohol dependency:
For instance, disturbance in sleep with depression
is believed to happen only among female alcohol
misusers.[39] In another study in the U.S., among
binge drinkers, the highest‑intensity binge drinkers
were more likely to report poor HRQOL than
binge drinkers with lower levels of intensity. In
this study, female binge drinkers reported a higher
number of physically and mentally unhealthy days
than their male counterparts.[22]
Our study showed that race and ethnicity also
moderate the effect of socio‑economic status on the
baseline and change of subjective health. Race and
ethnicity have not been frequently conceptualized
as effect modifiers for the association between
socio‑economic status and trajectory of health and
well‑being. Ross et al., conducted growth curve
analysis of seven waves of 13,682 Canadian adults
and showed that quality of life is consistently
highest for the most affluent and the most highly
educated men and women. The study showed a
consistent low quality of life for individuals with
middle and low levels of income and education.
The study showed that quality of life declines with
age among both men and women, but the decline
might be sharper for high‑income women.[40]
Another cohort followed a nationally
representative sample of 7,915 community‑dwelling
adults for 10 years and showed that quality of life
remains generally stable until approximately age
70, when it starts to decline.[41] One study assessed
trajectory of self‑reported health among middle age
African‑Americans over a 4‑year period. The study
showed that factors such as pre‑existing conditions
at baseline and socio‑economic status influence the
baseline self‑rated health. Authors argued that the
pattern of decline in quality of life among African
Americans look similar to that of Whites.[42]
Our study had a few limitations. We measured
perceived health using a single item. Only men
were included in the study, while gender differences
may exist in our associations of interest. Our
sample was not representative of U.S. adults and
validity of our measures may differ among racial
and ethnic groups. We only measured anxiety,
depression and problem drinking at baseline,
however, mental health is subjected to change
over time. Despite the limitations, our study has
two strengths: Enrolling a diverse community

population sample and modeling nonlinear
change of the outcome. Race and ethnic groups
in the current study were the three major racial
groups in the United States.
Among all three race/ethnic groups in this study,
when the effects of depression and alcohol use are
not controlled, anxiety is negatively associated with
baseline subjective health. Surprisingly, among
all ethnic groups, controlling for depression and
alcohol use reverses the direction of association
between anxiety and baseline subjective health.
Interestingly, this reverse effect becomes significant
among non‑Hispanic Whites. Future research
is needed to examine possible reasons for this
phenomenon. The suppression effect may explain
this finding,[43,44] however mediation, moderation
and confounding effects should also be considered
to understand why complex interrelation between
anxiety, depression and alcohol use depend on race
and ethnicity. Different patterns of comorbidity of
anxiety, depression and problem alcohol use may
be another possible explanation for this finding
and warrants further investigation.
The study also has important implications.
As we showed that problem alcohol use is
consistently associated with low subjective health
among Hispanic and non‑Hispanic Whites and
non‑Hispanic Blacks, racial groups’ well‑being
may benefit similarly from diagnosis and treatment
of problem drinking. As the combined effects of
anxiety, depression and problem drinking varied
based on race and ethnicity, screening, diagnosis
and treatment of these disorders may need to
take into account race and ethnicity. For instance,
diagnosis of anxiety disorder among patients with
depression or problem drinking may not have the
same importance for promotion of well‑being
among non‑Hispanic Whites. Depression or
problem drinking may mask the effect of anxiety
on perceived health among non‑Hispanic Whites
and Blacks.
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CONCLUSIONS
Race and ethnicity modified the links between
anxiety disorder, depressive disorder, and
subjective health, only when both these disorders
are in the model. The link between problem
alcohol use and subjective health may be similar
for Blacks, non‑Hispanics and Hispanic Whites.
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6.

While the effect of depression is controlled,
anxiety is positively associated with baseline
subjective health among non‑Hispanic Whites.
This finding was not found among Blacks or
Hispanic Whites.

7.
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