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Background. Studies from high-income countries report moderate-to-strong positive associations between alcohol use
disorder (AUD) and other mental disorders, but there is little evidence about the comorbidity of AUD from low-and-
middle-income countries.

Methods. A sample of 74 752 adults from five provinces that account for >12% of China’s adult population was screened
using the General Health Questionnaire, and the Structured Clinical Interview for DSM-IV was administered by psychia-
trists to a subsample of 9619 males. The associations between AUD and other mental disorders at each site and the char-
acteristics of men with AUD with and without comorbid mental disorders were estimated using logistic regression and
summarized across sites using meta-analysis. Generalized estimation equations estimated the associations between the
clinical features of alcohol dependence and comorbidity.

Results. Robust inverse associations were found between current AUD and any mood disorder (adjusted OR = 0.6, 95%
CI = 0.4–0.8) and any anxiety disorder (OR = 0.5, 95% CI = 0.3–1.0). Compared with men without AUD, men with AUD
without comorbid disorders were more likely to be middle-aged, to be currently married, and to have higher family
incomes. Men with comorbid AUD and other disorders were more likely to have the clinical features of alcohol depend-
ence than men with AUD without comorbid disorders.

Conclusions. Inverse associations between AUD and other mental disorders and the higher social status of men with
AUD than men without AUD found in this large, representative sample of community-dwelling Chinese males highlight
the importance of considering the local substance-use culture when designing clinical or preventive interventions for
addictive conditions.
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INTRODUCTION

Alcohol use disorder (AUD) is a common mental dis-
order that results in substantial disease burden world-
wide, including in China (Yang et al. 2013). The
presence of comorbid mental disorders in individuals
with AUD has been associated with a lower quality
of life, poorer clinical outcomes, and increased risk of
suicidal behavior (Andrews et al. 2002; Bolton et al.

2010), so understanding the pattern of AUD
co-morbidity can help clinicians and service agencies
provide more targeted and, thus, more effective treat-
ments for AUD. Comorbidity data are also needed to
adjust the estimates of AUD-related disease burden
reported in the Global Burden of Disease studies.

Most studies from high-income countries report a
moderate-to-strong positive association between AUD
and other mental disorders (Andrews et al. 2002;
Kessler et al. 2005; Hasin et al. 2007; Flensborg-
Madsen et al. 2009; Markon, 2010; Chou et al. 2012).

• The strongest association is between AUD and drug
use disorder (DUD). Individuals with AUD are
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10-to-20 times more likely to have comorbid DUD
than individuals without AUD (Farrell, 2001;
Andrews et al. 2002; Kessler et al. 2005; Hasin et al.
2007; Flensborg-Madsen et al. 2009; Markon, 2010;
Chou et al. 2012).

• Cross-sectional studies have shown that individuals
with AUD are 3–8 times more likely to have mood
or anxiety disorders (Farrell, 2001; Andrews et al.
2002; Kessler et al. 2005; Hasin et al. 2007;
Flensborg-Madsen et al. 2009; Markon, 2010; Chou
et al. 2012); and these findings are supported by pro-
spective studies (Fergusson et al. 2009; Boden &
Fergusson, 2011). Proposed mechanisms for this
relationship include (1) neurophysiological changes
induced by extended exposure to alcohol, which
increase the risk of developing mood and anxiety
disorders, and (2) using alcohol to alleviate mood
or anxiety symptoms (i.e., the ‘self-medication the-
ory’) (Bolton et al. 2009; McCarty et al. 2012).

• Limited evidence based on responses to screening
questions from a few population-based studies sug-
gests positive associations between AUD and disor-
ders characterized by severe cognitive impairment,
such as schizophrenia, dementia, and mental retard-
ation (Degenhardt et al. 2001; McMillan et al. 2009;
Lopes et al. 2010).

AUD is not rare in Chinese males. A previous
meta-analysis found a similar prevalence of AUD in
Chinese males compared with males in high-income
western countries (Cheng et al. 2015). However, drink-
ing patterns in China are quite different from western
drinking patterns. The most common drinking pattern
in China is heavy drinking episodes and mutual intoxi-
cation among male business associates or friends with
the goal of building and enhancing important social
relationship; heavy drinking at college parties is rela-
tively rare (Cochrane et al. 2003). So it is not surprising
that the demographic pattern of AUD identified in
China is quite different from that reported in high-
income countries. For example, there is a much higher
male-to-female ratio of AUD (30 : 1) and a much later
mean age of onset of AUD (30 years of age) than
reported in high-income countries (Cheng et al. 2015;
Phillips et al. 2017). In addition, married Chinese
males are more likely to have AUD than single
Chinese males, and employed Chinese males are
more likely to have AUD than unemployed Chinese
males (Cheng et al. 2015; Phillips et al. 2017). Given
these differences and the importance of comorbidity
patterns in the prevention and management of AUD,
it is important to determine whether or not the strong
positive association between AUD and other mental
disorders reported in high-income countries also exists
in China. In a previous paper (Phillips et al. 2017) we

reported an inverse association between AUD and
the presence of any non-AUD mental disorder diag-
nosed according to criteria specified in the 4th edition
of the American Psychiatric Association Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV);
that is, men with AUD were less likely to have another
mental disorder than men without AUD.

In the current paper we elaborate on this surprising
finding among men in China by using data from five
large community-based psychiatric epidemiological
studies conducted from 2002 to 2012 to address the
following questions:

• What is the association between AUD and specific
types of non-AUD mental disorders?

• Are there demographic differences between indivi-
duals with AUD who do and do not have comorbid
mental disorders?

METHODS

Sample

Data used for this study come from five large
population-based surveys: three province-wide sur-
veys in Qinghai, Shandong, and Zhejiang; a survey
in the largest prefecture of Gansu Province (Tianshui
Prefecture); and a survey in Tianjin – one of the large
municipalities in China that are administratively
equivalent to a Province. The Zhejiang survey was con-
ducted in 2001, the Tianjin survey was conducted in
2012, and the other three surveys were conducted in
2005. All five surveys used the same protocol. The
sampling frame for these surveys accounted for >12%
of the adult Chinese population. A multi-stage stra-
tified sampling method yielded a representative sam-
ple of non-institutionalized adults living in these five
locations. In brief, the initial stratification classified
prefectures by socioeconomic characteristics; the prob-
ability proportionate to size (PPS) method was used to
select primary sampling units (i.e., neighborhoods in
urban areas and villages in rural areas); and simple
random sampling was used to identify individuals
from each primary sampling unit to be approached
to participate in the survey. Ninety-four percent of
individuals who were selected participated in the sur-
vey (74 752 out of 79 177). All participants provided
informed consent and the study was approved by
local institutional review boards.

Assessments of mental disorders and demographic
variables

A two-stage interview procedure was employed.
First, an expanded version of the General Health
Questionnaire (Goldberg & Williams, 1988) was used
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to classify each participant’s risk of having a mental
disorder. In the second stage, trained psychiatrists
administered the validated Chinese version of the
Structured Clinical Interview for DSM-IV-TR axis I
disorders (SCID) (Phillips & Liu, 2011) to all high-risk
individuals and to a random sample of those
classified in the first stage as moderate or low risk
of having a mental disorder. The final diagnosis was
based on criteria specified in DSM-IV (American
Psychiatric Association, 2000). The differential selec-
tion for administering this diagnostic exam was
accounted for by applying probability weights in the
analysis. This method identified 22 140 individuals
who were selected for the second-stage diagnostic
interview, among whom 21 015 (94%) accepted the
interview. Both the General Health Questionnaire
and SCID have been validated in the Chinese popula-
tion (Zhou et al. 1997; Yang et al. 2003). More details
about the sampling process and analysis weights are
provided in previous publications (Phillips et al.
2009, 2017) and in the Supplementary Material for
this paper.

The DSM-IV diagnosis of AUD includes two subcat-
egories – alcohol dependence and nondependent alco-
hol abuse. Individuals who manifest at least one of
four socially maladaptive drinking behaviors (shown
in Table 3) within a 12-month period have ‘alcohol
abuse’ and those in whom three or more of the seven
features of dependence (shown in Table 3) occur
within a 12-month period have ‘alcohol dependence’;
but alcohol dependence is prioritized over alcohol
abuse, so individuals who simultaneously meet both
criteria are given the single diagnosis of alcohol
dependence. In this study AUD status was categorized
into three mutually exclusive groups:

(1) ‘never had AUD,’ those who never met criteria of
alcohol abuse or alcohol dependence;

(2) ‘current AUD,’ those who met criteria of alcohol
abuse or alcohol dependence at any time during
the 30 days prior to the assessment, and

(3) ‘past AUD,’ those who previously met criteria of
abuse or dependence but did not meet abuse or
dependence criteria at any time during the 30
days prior to the assessment.

Due to the small number of AUD cases among females
(n = 48), the final analytical sample was limited to the
9619 males who completed the SCID interview. Each
of the seven clinical features of alcohol dependence
was coded by the interviewing psychiatrist following
standard SCID skip patterns. The four clinical features
of alcohol abuse were coded for the 8744 men who did
not meet lifetime criteria of alcohol dependence.

Seven categories of non-AUD mental disorders were
considered:

• mood disorders including major depressive disorder,
dysthymia, bipolar disorder, mood disorder due to
physical conditions, and mood disorders not other-
wise specified (NOS);

• anxiety disorders including panic disorder, agorapho-
bia without panic, social phobia, specific phobias,
obsessive compulsive disorder, post-traumatic stress
disorder, generalized anxiety disorder, anxiety dis-
order due to physical conditions, and anxiety dis-
order NOS;

• psychotic disorders including schizophrenia, schizo-
phreniform disorder, schizoaffective disorder, delu-
sional disorder, brief psychotic disorder, psychotic
disorder due to physical conditions, psychotic dis-
order due to substance use, and psychotic disorder
NOS;

• drug use disorders including DSM-IV abuse and
dependence of internationally regulated drugs;

• somatoform disorders including somatization dis-
order, conversion disorder, pain disorder, hypo-
chondriasis, body dysmorphic disorder, and
undifferentiated somatoform disorder; and

• mental retardation, and dementia (not assessed in
Zhejiang Province).

Substance-induced mood disorder and substance-
induced anxiety disorder were not included in the com-
bined categories of non-AUD mood disorder and
non-AUD anxiety disorder due to their causal relation-
ship with substance use (mainly alcohol use). More
details about the assessment of mental disorders are
available elsewhere (Phillips et al. 2009, 2017).
Individuals who met the DSM-IV criteria for non-AUD
mental disorders at any time in the month prior to the
assessmentwere considered cases of ‘current disorders’.

Demographic variables recorded included age,
residency (urban or rural), marital status, years of edu-
cation, household income (quartiles based on province-
specific income levels), and employment status based
on self-reported information. Duration of AUD was
calculated by subtracting the age of onset of AUD
from the age at the time of the assessment.

Statistical methods

We conducted three sets of analyses. (1) The 30-day
prevalence of non-AUD mental disorders was esti-
mated for each of the three AUD groups (i.e., never,
current, and past AUD). Associations between AUD
and non-AUD mental disorders were estimated using
logistic regression models that adjusted for age.
Associations were estimated both for diagnostic cat-
egories (e.g., all mood disorders and all anxiety disor-
ders) and for specific types of mental disorders. When
zero cell counts occurred, a design-based F-test was
used to provide p values to gauge the statistical
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significance of differences. (2) Socio-demographic char-
acteristics were compared between three groups of
respondents: those with ‘current AUD with current
non-AUD mental disorders’, ‘current AUD without
current non-AUD mental disorders’, and ‘no current
AUD’. (3) We compared the occurrence of each of the
seven clinical features of alcohol dependence between
individuals with current AUD with and without cur-
rent non-AUD mental disorders. We also compared
the occurrence of each of the four features of alcohol
abuse between individuals with current AUD without
lifetime alcohol dependence (i.e., those with ‘nonde-
pendent alcohol abuse’) with and without current
non-AUD mental disorders. Generalized estimation
equations (GEE) were used to assess heterogeneity of
estimates across clinical features and to provide robust
estimates while taking into account the correlation
between different AUD clinical features (Liang &
Zeger, 1986). First, a specific-slope model with product
terms for each clinical feature is estimated; if specific-
slope estimates for all clinical features are similar
(i.e., p values for all product terms are greater than
0.10), a more parsimonious common-slope model
that provides one summary estimate for all clinical fea-
tures is estimated (Liang & Zeger, 1986).

For the first two sets of analyses, we first generated
site-specific estimates for the five sites and then
summarized the estimates using meta-analysis (we
consider this method superior to the traditional data-
pooling method because it takes into account cross-
province heterogeneity – which our previous reports
found to be substantial (Phillips et al. 2009, 2017)). A
random-effect estimator was used when there is indi-
cation of heterogeneity (i.e., I2 > 50% and the p value
for heterogeneity test <0.05). For the third set of ana-
lyses, we pooled data from all five sites because the
low occurrence of some clinical features in each site
made it impractical to conduct meta-analyses.

Probability weights were used to take into account
differential selection across risk levels and post-
stratification factors. The Taylor Series Linearization
method was used to take into account design effects,
such as possible clustering within primary sampling
units. The precision of estimates was reported using
95% confidence intervals.

RESULTS

Prevalence of other mental disorders in persons with
and without current or past AUD

Table 1 shows the adjusted current (i.e., 30-day) preva-
lence of mood disorders, anxiety disorders, psychotic
disorders, and other non-AUD disorders for the three
AUD strata. The meta-analysis summaries of odds

ratios show statistically significant inverse associations
between current AUD and the combined categories
of any current mood disorder and any current anxiety
disorder. With the exception of bipolar disorder, all
specific mood disorders considered are less prevalent
in individuals with current AUD than in individuals
who had never had AUD, though the differences
were not statistically significant. Among the six speci-
fic types of anxiety disorders considered, anxiety
disorders NOS was significantly more prevalent
among individuals who had never had AUD than in
individuals with current AUD (2.2% v. 1.6%). The
age-adjusted prevalence of DUD and mental retard-
ation were also significantly lower among individuals
with current AUD compared with those who had
never had AUD. There was also a borderline inverse
association between current AUD and ‘other psychotic
disorders’ (OR 0.3, p = 0.054).

There were no statistically significant differences in
the current prevalence of non-AUD mental disorders
between persons who had never had AUD and those
with a prior history of AUD. Post-hoc comparisons of
the prevalence of current non-AUD diagnoses between
individuals with past AUD v. that in individuals with
current AUD found that individuals with past AUD
had a higher prevalence of current mood disorder
NOS (OR 1.5; 95% CI 1.1–2.1) and current anxiety dis-
order NOS (OR 3.5, 95% CI 1.4–8.9), and a statistical
trend for a higher prevalence of current dysthymia
(OR 2.1, p = 0.069).

Table 2 shows estimates for the prevalence of current
non-AUD diagnoses among individuals with current
and past alcohol dependence and current and past non-
dependent alcohol abuse (i.e., alcohol abuse in those
without lifetime alcohol dependence). The results for
current alcohol dependence and current nondependent
alcohol abuse are generally congruent to those for the
combined current AUD category shown in Table 1. No
consistent differences were observed in the prevalence
of any of the current non-AUD diagnoses between indi-
viduals with past dependence and past nondependent
abuse. However, individuals with past nondependent
alcohol abuse were more likely than those with current
nondependent alcohol abuse to have any current
mood disorder (OR 1.8, 95% CI 1.1–2.8).

Comparison of men with no current AUD, current
AUD without current non-AUD mental disorders,
and AUD with current non-AUD mental disorders

The mean (S.D.) age of onset of AUD symptoms in men
with current AUD was similar in those with and with-
out current non-AUD mental disorders (28.6 years v.
30.0 years, t = 1.25, p = 0.213). Similarly, the duration
of illness in men with current AUD was similar in
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those with and without current non-AUD mental dis-
orders (14.1 years v. 15.2 years, t =−0.55, p = 0.586).

Table 3 shows the results of comparing the demo-
graphic characteristics of the three groups of men.
Several interesting associations were identified.

• AGE: compared with men without current AUD,
men with current AUD (with or without current
non-AUD mental disorders) are more likely to be
middle-aged adults (i.e., 40–54 years of age) than
young adults (i.e., 18–39 years of age).

• RESIDENCE: men with both current AUD and cur-
rent non-AUD mental disorders are more likely to
reside in urban areas compared with men in the
other two groups.

• MARITAL STATUS: men with current AUD with-
out non-AUD mental disorders are more likely to

be currently married than men in the other two
groups.

• LEVEL OF EDUCATION: men with both current
AUD and current non-AUD mental disorders are
much less likely to have 10 years or more of school-
ing compared to men without current AUD.

• FAMILY INCOME LEVEL: the family income of men
with current AUD without current non-AUD mental
disorders is more likely to be in the top two quartiles
of family income (i.e., higher) than the family
income of men without current AUD; and the family
income of men with both current AUD and current
non-AUD mental disorders is more likely to be in
the lowest quartile of family income than the family
income of men in the other two groups.

• EMPLOYMENT STATUS: men with current AUD
without current non-AUD mental disorders are

Table 1. Current prevalence of DSM-IV mental disorders among adult males from five provinces in China stratified by current and past
alcohol use disorder (AUD) status, 2001–2012

Type of mental disorder

Never had AUD
(n = 7664)

Current AUD
(n = 1571)

Past AUD
(n = 384)

na %b na %b ORc (95% CI) na %b ORc (95% CI)

Any current mood disorder 1064 4.4 61 3.3 0.6 (0.4–0.8) 30 4.1 0.8 (0.4–1.4)
Bipolar disorders 45 0.3 7 0.4 2.3 (0.8–6.8) 1 0.6 0.6 (0.1–6.1)
Major depressive disorder 381 1.3 26 1.3 0.8 (0.5–1.6) 16 1.3 0.9 (0.5–1.7)
Dysthymia 308 1.3 15 1.1 0.5 (0.3–1.1) 7 1.6 1.2 (0.4–3.8)
Illness-induced mood disorder 44 0.1 0 0.0 p = 0.247d 2 1.3 p = 0.954d

Mood disorders NOS 358 1.6 16 1.2 0.6 (0.2–2.4) 9 2.9 2.3 (0.5–11.2)
Any current anxiety disorder 739 3.4 49 2.2 0.5 (0.4–0.8) 29 5.9 1.3 (0.8–2.2)
Panic disorders and phobias 68 0.3 3 0.3 0.5 (0.1–1.5) 5 0.7 1.7 (0.6–5.3)
Obsessive-compulsive disorder 17 0.1 0 0 p = 0.272d 0 0 p = 0.578d

Post-traumatic stress disorder 24 0.1 1 0.1 0.3 (<0.1–2.8) 1 0.1 1.6 (0.2–14.5)
Generalized anxiety disorder 183 0.9 9 0.5 0.8 (0.3–1.8) 2 0.6 1.1 (0.1–13.0)
Illness-induced anxiety disorder 29 0.2 2 0.3 2.3 (0.3–19.0) 1 0.4 2.8 (0.3–22.8)
Anxiety disorders NOS 456 2.2 38 1.6 0.6 (0.4–1.0) 21 3.5 1.3 (0.6–2.8)

Any current psychotic disorder 211 1.0 3 0.5 0.4 (0.1–2.0) 4 0.6 0.5 (0.2–1.5)
Schizophrenia 181 0.8 3 0.5 0.5 (0.1–2.2) 3 0.4 0.5 (0.1–2.6)
Other psychotic disorders 39 0.2 2 0.1 0.3 (0.1–1.0) 1 1.7 3.9 (0.5–28.2)

Other current non-AUD disorders
Drug use disorders 26 0.1 0 0.0 p = 0.029d 3 0.3 2.2 (0.5–10.9)
Somatoform disorderse 35 0.2 1 0.3 8.5 (0.5–157.2) 1 0.4 0.8 (0.1–7.6)
Mental retardationf 114 0.9 0 0.0 p = 0.022d 2 0.4 0.5 (0.1–3.1)
Dementiaf 88 0.2 1 0.1 0.4 (<0.1–3.3) 8 0.5 1.1 (0.4–2.6)

DSM-IV, fourth edition of the diagnostic and statistical manual of mental disorders; NOS, not otherwise specified.
a Number of cases.
bWeighted percentage adjusted for sampling, clustering, and post-stratified to the sampling frame.
c Odds ratio and its 95% confidence interval adjusting for age; reference group for each OR are individuals who never had

AUD. Bold font indicates statistical significance at 0.05 level.
d p value of designed-based F-test (reference = individuals who never had AUD).
e Includes somatization disorder, conversion disorder, pain disorder, hypochondriasis, body dysmorphic disorder, and

undifferentiated somatoform disorder.
f Mental retardation and dementia were not assessed in Zhejiang province.
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Table 2. Current prevalence of non-AUD mental disorders among adult males from five provinces in China stratified by current and past alcohol dependence and by current and past nondependent alcohol
abuse (i.e., alcohol abuse in those without current or past alcohol dependence), 2001–2012

Categories of mental disorders
(current diagnosis only)

Never had
AUD
(n = 7664)

Current nondependent abuse
(n = 690)

Current dependence
(n = 881)

Past nondependent abuse
(n = 294)

Past dependence
(n = 90)

na %b na %b ORc (95% CI) na %b ORc (95% CI) na %b ORc (95% CI) na %b ORc (95% CI)

Any current mood disorder 1064 4.4 27 3.4 0.7 (0.4–1.1) 34 3.1 0.5 (0.3–0.8) 21 5.1 1.2 (0.4–3.9) 9 2.8 0.5 (0.2–1.2)
Bipolar disorders 45 0.3 4 0.7 4.1 (1.3–13.2) 3 0.2 1.3 (0.3–5.4) 1 0.8 0.7 (0.1–7.9) 0 0 p = 0.813d

Major depressive disorder 381 1.3 8 0.5 0.5 (0.2–1.1) 18 1.9 1.2 (0.5–2.7) 10 1.3 1.0 (0.4–2.2) 6 1.9 1.5 (0.5–4.4)
Dysthymia 308 1.3 3 1.8 1.5 (0.5–5.2) 12 1.1 0.4 (0.2–0.97) 4 2.3 1.9 (0.2–17.4) 3 1.0 1.0 (0.1–6.7)
Mood disorders NOS 358 1.6 12 1.6 1.0 (0.3–3.5) 4 0.7 0.3 (0.1–1.2) 7 3.9 2.9 (0.5–16.3) 2 0.7 0.4 (0.1–1.9)
Illness-induced mood disorder 44 0.1 0 0 p = 0.337d 0 0 p = 0.462d 2 1.5 p = 0.827d 0 0 p = 0.792d

Any current anxiety disorder 739 3.4 14 1.2 0.3 (0.2–0.7) 35 3.6 0.7 (0.5–1.2) 23 5.2 1.3 (0.6–2.5) 6 5.9 1.3 (0.3–5.6)
Panic disorders and phobias 68 0.3 1 0.2 0.2 (<0.1–1.6) 2 1.0 1.4 (0.1–20.9) 4 0.5 1.6 (0.6–4.6) 1 5.0 p = 0.02d

Obsessive-compulsive disorder 17 0.1 0 0 p = 0.402d 0 0 p = 0.493d 0 0 p = 0.613d 0 0 p = 0.818d

Post-traumatic stress disorder 24 0.1 0 0 p = 0.378d 1 0.1 0.4 (0.1–3.5) 1 0.1 2.2 (0.2–21.0) 0 0 p = 0.798d

Generalized anxiety disorder 183 0.9 4 0.4 0.8 (0.2–3.8) 5 0.5 1.0 (0.2–2.2) 2 0.7 1.3 (0.1–13.9) 0 0 p = 0.586d

Illness-induced anxiety disorder 29 0.2 2 0.7 7.8 (0.97–60.5) 0 0 p = 0.398d 0 0 P > 0.999d 1 0.9 6.4 (0.7–56.1)
Anxiety disorders NOS 456 2.2 10 1.1 0.5 (0.2–1.3) 28 2.6 0.8 (0.4–1.3) 16 3.8 1.5 (0.6–3.5) 5 5.2 1.0 (0.3–3.6)

Any current psychotic disorder 211 1.0 1 1.1 0.8 (0.1–6.4) 2 0.2 0.2 (<0.1 –1.03) 3 0.7 0.5 (0.1–1.9) 1 2.1 2.2 (0.3–17.3)
Schizophrenia 181 0.8 1 1.1 0.9 (0.1–6.8) 2 0.2 0.2 (<0.1–1.1) 2 0.4 0.4 (0.1–2.0) 1 2.1 2.3 (0.3–18.2)
Other psychotic disorders 39 0.2 0 0 p = 0.312d 2 0.5 2.9 (0.6–13.8) 1 2.0 4.6 (0.6–34.5) 0 0 p = 0.761d

Other current non-AUD disorders
Drug use disorders 26 0.1 0 0 p = 0.313d 0 0 p = 0.397d 3 0.3 2.7 (0.5–13.4) 0 0 p = 0.776d

Somatoform disorderse 35 0.2 0 0 p = 0.409d 1 0.3 11.8 (0.5–260.1) 1 0.4 1.1 (0.1–9.7) 0 0 p = 0.801d

Mental retardationd,f 114 0.9 0 0 p = 0.118d 0 0 p = 0.278d 1 0.2 0.2 (<0.1–2.0) 1 2.1 3.6 (0.4–31.3)
Dementiaf 87 0.2 0 0 p = 0.091d 1 0.1 0.5 (0.1–4.3) 5 0.4 0.9 (0.3–2.8) 3 0.9 2.1 (0.6–8.0)

AUD, alcohol use disorder; DSM-IV, Fourth edition of the diagnostic and statistical manual of mental disorders; NOS, not otherwise specified.
a Number of cases.
bWeighted percentage adjusted for sampling, clustering, and post-stratified to the sampling frame.
c Odds ratio adjusting for age. Reference group who never had AUD. Bold font indicates statistical significance at 0.05 level.
d p value of designed-based F-test (reference = individuals who never had AUD).
e Somatoform disorders included somatization disorder, conversion disorder, pain disorder, hypochondriasis, body dysmorphic disorder, and undifferentiated somatoform disorder.
f Mental retardation and dementia were not assessed in Zhejiang province.

2816
H
.G

.C
heng

et
al.

https://doi.org/10.1017/S0033291717001337 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0033291717001337


Table 3. Comparison of selected socio-demographic characteristics of adult males from five provinces in China stratified by current status of alcohol use disorder (AUD) and comorbid non-AUD mental
disorders, 2001–2012a

Variables Categories

No current
AUD
(n = 8048)

Current AUD without current
non-AUD mental disorders
(n = 1468)

Current AUD with current
non-AUD mental disorders
(n = 103)

n %b n %b ORc,d (95% CI) n %b ORc,d (95% CI) ORc,e (95% CI)

Age groups 18–39 2706 55.3 409 45.1 27 28.9
40–54 2542 25.1 661 37.3 1.6 (1.2–2.1) 53 54.9 3.7 (2.2–6.2) 1.7 (0.9–3.2)
55+ 2797 19.6 401 17.6 1.2 (0.8–1.7) 23 16.3 1.0 (0.4–2.2) 0.4 (0.2–1.1)

Residence Urban 2990 38.3 504 29.3 45 47.1
Rural 5128 61.7 967 70.7 0.9 (0.6–1.2) 58 52.9 0.1 (0.1–0.3) 0.2 (0.1–0.6)

Marital status (six missing cases) Currently married/cohabitant 6335 76.5 1308 89.7 80 84.3
Never married 648 6.9 88 3.9 0.5 (0.4–0.7) 13 9.1 0.9 (0.4–1.9) 2.5 (1.1–6.3)
Separated/divorced/widowed 1128 16.6 75 6.4 0.3 (0.2–0.4) 10 6.6 0.7 (0.4–1.5) 2.3 (1.0–5.3)

Years of schooling (four missing cases) 0–6 3340 30.2 576 37.5 38 30.6
7–9 2742 37.4 570 37.9 0.9 (0.7–1.1) 38 44.2 0.9 (0.4–1.9) 1.2 (0.6–2.7)
10+ 2032 32.4 325 24.6 0.8 (0.6–1.1) 27 25.3 0.1 (<0.1–0.2) 0.5 (0.2–1.1)

Household income levelsf (eight missing cases) Lowest quartile 2313 23.6 343 23.8 31 32.9
Second quartile 1884 22.3 347 21.8 1.0 (0.8–1.4) 22 14.0 0.3 (0.1–0.6) 0.3 (0.1–0.6)
Third quartile 1981 26.1 373 25.7 1.4 (1.0–1.9) 25 30.6 3.1 (1.6–5.8) 2.0 (0.9–4.3)
Highest quartile 1918 28.0 405 28.7 1.6 (1.2–2.3) 23 22.4 0.7 (0.2–1.7) 0.5 (0.2–1.3)

Employment (71 missing cases) Farmer 3676 42.7 731 57.3 35 25.5
Factory worker 736 12.9 192 10.2 0.8 (0.6–1.3) 13 20.3 2.4 (0.8–7.1) 3.1 (0.9–10.3)
Professionals 144 13.3 143 10.8 0.9 (0.6–1.4) 11 17.4 2.3 (0.7 –7.3) 2.6 (0.7–9.3)
Self-employed 1010 17.7 195 14.6 0.7 (0.5–1.1) 16 10.9 1.4 (0.6–3.5) 1.9 (0.7–5.0)
Retired 1155 7.5 145 4.4 0.4 (0.3–0.7) 12 9.9 1.8 (0.9–3.7) 2.0 (0.7–5.3)
Unemployed 563 5.9 60 2.7 0.7 (0.4–1.3) 15 16.0 5.1 (2.1–12.5) 6.3 (2.1–18.6)

a The mean (S.E.) duration of AUD in 1476 persons without concurrent mental disorders was 14.2 (0.7) years and the corresponding value in 98 persons with concurrent AUD and
other mental disorders was 14.8 (2.0) years; the duration of AUD was not statistically different between the two groups (OR 0.99, 95% CI 0.96–1.03).

b Column percentages adjusted for sampling, clustering and post-stratified to the sampling frame. May not add up to exactly 100% due to rounding.
c Meta-analytic summary of province-specific odds ratios adjusted for age category, province of residence, urban v. rural residence, marital status, level of education, family income,

and work status using a random-effect estimator. Bold font indicates statistical significance at 0.05 level.
d The comparison group is ‘no current AUD’.
e The comparison group is ‘current AUD without current non-AUD mental disorders’.
f Province-specific quartiles of income.
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less likely to be retired than men without current
AUD; and men with current comorbid AUD and
current non-AUD mental disorders are much more
likely to be unemployed than men in the other
two groups.

In summary, compared with men without current
AUD, men with current AUD in the absence of other
non-AUD mental disorders are more likely to be
middle-aged, to be currently married, and to have
higher family incomes. On the other hand, compared
with men without current AUD, men with both cur-
rent AUD and current non-AUD mental disorders are
less likely to have finished high school and more likely
to be middle-aged, to live in urban areas, to have lower
family incomes, and to be unemployed. And compared
with men with current AUD without non-AUD mental
disorders, those with both current AUD and current
non-AUD mental disorders are less likely to be cur-
rently married and more likely to live in urban areas,
to have low family incomes, and to be unemployed.

Prevalence of clinical features of AUD in individuals
with current AUD with and without current
non-AUD mental disorders

Table 4 compares the prevalence of the different
DSM-IV symptoms of alcohol dependence between
men with current AUD with and without current
non-AUD mental disorders and, separately, the preva-
lence of the symptoms of alcohol abuse between men
with current AUD without current or past alcohol
dependence (i.e., ‘nondependent alcohol abuse’) with
and without current non-AUD mental disorders.

The seven features of alcohol dependence were
assessed in all 1574 respondents with current AUD.
The age-adjusted GEE model revealed no robust varia-
tions in the association of the symptoms and the pres-
ence of current non-AUD mental disorders in men
with current AUD between the seven clinical features
(p > 0.1 for all product terms), so we used the common-
slope model as a summary measure for the seven fea-
tures. Compared with men who had current AUD
without current non-AUD mental disorders, those
with both current AUD and current non-AUD mental
disorders are more likely to experience clinical features
of alcohol dependence (OR from the common-slope
model is 1.6, 95% CI 1.1–2.6).

The four socially maladaptive behaviors that are the
diagnostic symptoms of alcohol abuse were assessed in
692 men with AUD who did not have current or past
alcohol dependence – that is, in men with nondepen-
dent alcohol abuse. The prevalence of role interference
was significantly higher in men with current nonde-
pendent alcohol abuse without current non-AUD

mental disorders than in men with both current nonde-
pendent alcohol abuse and current non-AUD mental
disorders. There was no statistically significant differ-
ence in the prevalence of the other three symptoms
of alcohol abuse between the two groups, though
this may partly be due to the relatively small number
of individuals with both current nondependent alcohol
abuse and current non-AUD mental disorders (n = 38).
The age-adjusted GEE model found that the associ-
ation for legal problems is different from that for role
interference (p < 0.05 for the product term), so it was
not possible to use a common-slope model as a sum-
mary measure for the four symptoms.

DISCUSSION

Main findings

In contrast to a large body of literature from other coun-
tries indicating moderate to strong positive correla-
tions between AUD and non-AUD mental disorders
(Andrews et al. 2002; Kessler et al. 2005; Hasin et al.
2007; Flensborg-Madsen et al. 2009; Markon, 2010;
Chou et al. 2012), this large, representative study from
China found that men with AUD were significantly
less likely to have other mental disorders than men
who do not have AUD. The demographic correlates of
AUDwere also different from those reported elsewhere:
compared with men without AUD, men with AUD in
the absence of other mental disorders were more likely
to be middle-aged, to be currently married, and to
have higher family incomes. However, men with both
AUD and other mental disorders were less likely than
men without AUD to have finished high school and
more likely to live in urban areas, to have lower family
incomes, and to be unemployed. Compared with men
with current AUD without other current mental disor-
ders, thosewith both currentAUDandothermental dis-
orders were more likely to manifest the clinical features
of alcohol dependence.

Limitations and strengths

Several important study limitations merit attention.
First, given the low prevalence of AUD in females
and the low prevalence of some specific mental disor-
ders, the analysis was necessarily restricted to males
and it was not possible to separately report results
for some specific mental disorders. Second, this study
is cross-sectional so the temporal relationships of
AUD and non-AUD mental disorders are unknown;
the onset of comorbid non-AUD mental disorders
may have occurred before, after or simultaneously
with the onset of AUD. Third, the study combines
data collected over a 11-year period (from 2001 to
2012), so it may not reflect changes in the relationship
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between AUD and non-AUD mental disorders over
time. Fourth, tobacco dependence and DSM-IV Axis
II mental disorders (i.e., personality disorders) were
not considered in the study. Fifth, under-reporting of
past symptoms of mental disorders is well documen-
ted in the psychiatric epidemiology literature, espe-
cially for mild or moderate symptoms from the
distant past (Engels et al. 1997; Streiner et al. 2009); to
minimize the effect of under-reporting on our conclu-
sions, our analysis focuses on the current status of
AUD and non-AUD mental disorders. Finally, the
diagnostic instrument used in the study (SCID) follows
the diagnostic hierarchy of DSM-IV, which does not
assess the presence of the clinical features of current
or past alcohol abuse in individuals with current or

past alcohol dependence, so it was only possible to
assess the pattern of clinical features of alcohol abuse
among men with non-dependent alcohol abuse.

Despite these limitations, the study has good
internal and external validity. It reports on the largest
representative sample of community-dwelling indivi-
duals in China for whom both AUD and non-AUD
mental disorders were systematically assessed by
trained psychiatrists. There was a very high response
rate and the source population was clearly defined,
so the population to which the results can be general-
ized is well characterized. And we used up-to-date
statistical methods to adjust for a variety of design
effects and reported overall results based on
meta-analysis of results at each of the five study sites

Table 4. Comparison of the occurrence of clinical features of alcohol use disorder (AUD) among adult males from five provinces of China with
current AUD who do or do not have current non-AUD mental disorders, 2001–2012

Current AUD
without current
non-AUD mental
disorder (n = 1468)

Current AUD with current non-AUD mental
disorder (n = 103)

na %b na %b ORc 95% CI

Meets lifetime alcohol dependence criteria 814 39.9 65 60.6 2.2 1.1–4.5
Clinical features of alcohol dependence
Often drinks more than planned to 855 46.2 68 59.1 1.4 0.7–3.0
Failed attempts to cut down drinking 575 29.7 59 51.9 2.3 1.0–4.9
Spends lots of time drinking 582 27.4 42 30.1 1.0 0.5–2.0
Gives up activities because of drinking 359 16.2 29 21.4 1.3 0.7–2.7
Continues to drink despite health problems 477 21.8 39 36.6 1.9 1.0–3.7
Tolerance, increases intake for same effect 611 30.1 56 42.9 1.5 0.7–3.4
Withdrawal symptoms when abstinent 476 22.8 38 31.8 1.4 0.6–3.2

Clinical features of alcohol abuse Current
nondependent
alcohol abused

without current
non-AUD mental
disorder (n = 654)

Current nondependent alcohol abused with
current non-AUD mental disorder (n = 38)d

na %b na %b ORc 95% CI

Role interference 517 79.2 29 56.2 0.3 0.1–0.9
Social problems 227 23.9 13 30.6 1.3 0.5–3.7
Legal problems 27 3.0 4 6.9 2.3 0.5–10.6
Hazardous drinking 380 49.6 25 56.5 1.3 0.5–3.5

a Number of cases.
bWeighted lifetime occurrence (%) of AUD-related outcomes in each group. Column percentages adjusted for sampling,

clustering and post-stratified to the sampling frame.
c Odds ratio and 95% confidence interval of having the symptom (or disorder) adjusting for age compared with the preva-

lence in men with current AUD who did not have a current mood or anxiety disorder.
d Current AUD in men with no current or past alcohol dependence.
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(rather than pooling results across all five sites), steps
that reduce potential biases in the estimates.

Interpretation

We conclude that our main results are robust, that is,
the substantial differences identified between AUD in
China and elsewhere are real, not the result of meth-
odological or sampling limitations. A previous pro-
spective study about the relationship of alcohol use
and depressive symptoms in China (Cheng et al.
2016) supports our finding of an inverse relationship
between AUD and mental disorders: it found that cur-
rent drinking predicted lower rates of subsequent
depressive symptoms and current depressive symp-
toms predicted lower rates of subsequent drinking
among middle-aged and elderly Chinese.

What could explain the differences between AUD in
China to that reported elsewhere? Both environmental
and genetic factors play a role. In contemporary China,
drinking is most commonly used to celebrate or to
enhance relationships with friends, coworkers, super-
visors, and business partners (primarily among men);
solo drinking to relieve stress is quite uncommon.
Thus the primary function of alcohol in China is to
enhance social status. This different cultural role of
alcohol compared with that in the West is associated
with differences both in the demographic profile and
in the comorbidity pattern of AUD: men who drink
regularly in China have higher social functioning and
status and they are less likely to have comorbid mental
disorders than men who do not drink regularly.
However, the higher social functioning is only true
for Chinese men with AUD without a comorbid men-
tal disorder (Phillips et al. 2017); the relatively small
group of AUD cases with other comorbid mental dis-
orders are more likely to be unemployed, to have
low income, and to be divorced – a pattern which is
consistent with the demographic profile of all indivi-
duals with AUD reported in western countries
(Pirkola et al. 2005; Hasin et al. 2007).

Genetic characteristics of Chinese of Han ethnicity
(the vast majority of Chinese citizens) may also play
a role in the different relationship between AUD and
‘internalizing’ mental disorders (e.g., mood and anx-
iety disorders) between Chinese and western popula-
tions. Several theories of addiction suggest the
association between AUD and mood disorders occurs
because individuals with mood problems drink alco-
hol for its anxiolytic effects and escalate their drinking
via negative reinforcement mechanisms, which then
exacerbate their mood or anxiety symptoms during
abstinence (Koob & Kreek, 2007). However, a large
proportion of Han Chinese do not metabolize ethanol
as efficiently as most individuals living in western

countries due to the differential distribution of ADH
and ALDH gene polymorphisms (Thomasson et al.
1991; Goedde et al. 1992). This has been hypothesized
as a protective factor that limits heavy drinking in
Chinese because individuals with the polymorphisms
may stop drinking when they experience the unpleas-
ant flushing effects that occurs due to the accumulation
of acetaldehyde. It is possible that the undesired flush-
ing effects in Chinese with the polymorphisms prevent
them from feeling the anxiolytic effects of alcohol,
making it less likely that they would use alcohol to
‘treat’ their psychological symptoms. If true, this
would eliminate the positive association between
AUD and mood and anxiety disorders. A previous
study in primary care settings in 14 countries (includ-
ing China) identified an ‘internalization’ latent con-
struct that gives rise to anxiety, depression, and
somatization but is unrelated to problematic alcohol
use (Krueger et al. 2003), which supports our sugges-
tion that the ‘internalizing’ process is not the strongest
driving force for alcohol use problems in China. Other
supportive evidence includes a previous study in the
USA documenting largely null associations between
substance use disorders and depression or anxiety dis-
orders in Asian Americans, against a background of
positive associations in other American ethnic groups
(Wu et al. 2013). Future studies with genotype assess-
ment will help elucidate these possibilities.

Due to the lack of information on other ‘externaliz-
ing’ disorders, such as anti-social personality disorder
and conduct disorder, we were not able to analyze the
comorbidity pattern between AUD and externalizing
disorders. However, there were very few cases of non-
alcohol DUD in our sample (n = 29) and only three of
them had a history of AUD, a pattern that is very dif-
ferent from that reported in the West (Hasin et al.
2007). We expect that this is partly due to the very
low accessibility to illegal drugs in China (i.e., an envir-
onmental factor), a situation that may change as China
continues to open to the West.

Our results also touch on the issue of the value of
combining alcohol abuse and alcohol dependence
into a single disorder – AUD. When comparing the
clinical profiles of men with current AUD only and
men with both current AUD and another mental dis-
order, the seven clinical features of alcohol dependence
were homogeneous: they were all more likely to occur
in men with comorbid AUD and other mental disor-
ders than in men who only had AUD. However, the
four socially maladaptive behaviors characteristic of
alcohol abuse were heterogeneous: role interference
was more common in the AUD only group and legal
problems were more common in the AUD and other
mental disorder group. Given the small number of
cases with nondependent AUD and other mental
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disorders (n = 38) and the exclusion of individuals with
prior alcohol dependence from the analysis of the
symptoms of alcohol abuse, this result needs to be
confirmed by further research, but this finding is in
line with the conceptualization of the ‘alcohol depend-
ence syndrome’ (Edwards, 1986). It also suggests the
need to be cautious when combining the symptoms
of alcohol dependence and socially maladaptive drink-
ing behavior into a single-dimension AUD category, as
has been done in the revised DSM-5 classification
(Edwards, 2012; Hasin et al. 2013).

Conclusion

As is true for other complex behavioral conditions, the
AUD phenotype, the demographic profile of AUD, and
the association of AUD with other mental and physical
disorders are the result of the interactionof cultural, social
and genetic factors. Cross-cultural differences in these
factors underlie the substantial differences in the demo-
graphic characteristics and comorbidity pattern of AUD
between China and western countries. Understanding
the origin of these differences both helps to elaborate
the general theory of addictive behaviors and helps iden-
tify appropriate methods and outcome measures when
developing community-specific or cohort-specific inter-
ventions to prevent or treat addictive disorders.
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