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Background. To effectively shape mental healthcare policy in modern-day China, up-to-date epidemiological data on
mental disorders is needed. The objective was to estimate the prevalence, age-of-onset (AOO) and sociodemographic cor-
relates of mental disorders in a representative household sample of the general population (age5 18) in the Tianjin
Municipality in China.

Methods. Data came from the Tianjin Mental health Survey (TJMHS), which was conducted between July 2011 and
March 2012 using a two-phase design. 11 748 individuals were screened with an expanded version of the General
Health Questionnaire and 4438 subjects were selected for a diagnostic interview by a psychiatrist, using the
Structured Clinical Interview for the Diagnostic and Statistical Manual – fourth edition (SCID).

Results. The lifetime and 1-month prevalence of any mental disorder were 23.6% and 12.8%, respectively. Mood disor-
ders (lifetime: 9.3%; 1-month: 3.9%), anxiety disorders (lifetime: 4.5% 1-month: 3.1%) and substance-use disorders (life-
time: 8.8%; 1-month: 3.5%) were most prevalent. The median AOO ranged from 25 years [interquartile range (IQR):
23–32] for substance-use disorders to 36 years (IQR: 24–50) for mood disorders. Not being married, non-immigrant status
(i.e. local ‘Hukou’), being a farmer, having <6 years of education and male gender were associated with a higher lifetime
prevalence of any mental disorder.

Conclusion. Results from the current survey indicate that mental disorders are steadily reported more commonly in
rapidly-developing urban China. Several interesting sociodemographic correlates were observed (e.g. male gender
and non-immigrant status) that warrant further investigation and could be used to profile persons in need of preventive
intervention.
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Introduction

Psychiatric epidemiological surveys in China have
demonstrated an increasing trend in the prevalence
of mental disorders during the last decades (Guo
et al. 2011). Two early national surveys of mental
health in China in 1982 and 1993 showed lifetime
prevalence estimates of 3.3% and 2.9%, respectively,
for the presence of any mental disorder (Twelve-
Region Psychiatric Epidemiological Study Work
group, 1986; Shen et al. 2006). After 1993, several
regional surveys have shown overall lifetime preva-
lence estimates of DSM-IV mental disorders ranging
from 2.3% to 21.9% (The WHO World Mental Health

Survey Consortium, 2004; Pan et al. 2006; Shen et al.
2006; Phillips et al. 2009; Wei et al. 2010). Moreover,
the Global Burden of Disease Study in 2010 estimated
that mental and behavioral disorders accounted for
23.6% of all years lived with disability (YLD) and for
9.5% of all disability-adjusted life-years (DALYs) in
China (Yang et al. 2013).

The increased prevalence rates of mental disorders
together with the high associated disease burden
pose important challenges to the mental health services
in China (Phillips, 2004; Liu et al. 2011; Xiang et al.
2012). These challenges coincide with rapid economic
growth and social changes, such as ongoing urbaniza-
tion and large-scale migration from rural to urban
areas. The resulting socioeconomic and demographic
changes need to be taken into account when trying
to gain insight into the correlates of mental health pro-
blems and possible approaches to preventive measures
and mental-healthcare services in modern China.
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However, to effectively shape such healthcare policy,
up-to-date, representative epidemiological data on
psychiatric disorders and their possible sociodemo-
graphic correlates are needed.

To collect such data, the Tianjin Mental Health
Survey (TJMHS; Yin et al. 2016) was conducted in the
Chinese municipality of Tianjin, an area that has
undergone rapid economic development since the
1990s and represents a typical example of what is hap-
pening in many quickly changing urban regions in
China (Tianjin Municipal Statistics Bureau and NBS
Survey Office in Tianjin, 2011). Ongoing urbanization
and migration have been associated with many socio-
demographic developments such as growing rates of
divorce, the weakening of family ties, the increasing
number of migrants to urban areas, the increasing
social and economic gaps between rich and poor,
and farmers’ lower socioeconomic status compared
with those with other occupations (Phillips et al.
1999; Feng et al. 2015). These social issues have been
shown to be associated with increased rates of mental
illness (Lee et al. 2007; Gong et al. 2012; Hidaka, 2012;
Liao et al. 2014; Feng et al. 2015) and are therefore an
important focus of the TJMHS.

Ultimately, the TJMHS is aimed to provide informa-
tion that can guide better allocation of mental health
care and/or prevention resources in Tianjin and that
may also serve policy makers in other (Chinese)
regions that have seen comparable rapid social and
demographic developments. This paper presents (1)
estimates of the lifetime and 1-month prevalence
rates, persistence and age of onset (AOO) of a wide
range of DSM-IV disorders in the TJMHS sample,
and (2) information about the associations between
mental disorders and a range of important socio-
economic and demographic correlates.

Methods

Sample and procedures

Data came from the TJMHS (n = 11 748), which
included a sample of respondents aged 18 and older,
representative of the Tianjin population. Sampling
was conducted using a multi-stage sampling design
and data was collected between July 2011 and March
2012. A detailed account of the study rationale, design
and methods is given elsewhere (Yin et al. 2016). The
study protocol was approved by the medical ethics
committee of the Tianjin Mental Health Center and
all respondents signed informed consent prior to
participation. Of the initially selected 15 538 re-
spondents, 11 748 individuals were successfully
included (response rate: 75.6%) and screened with
an expanded version of the General Health

Questionnaire (GHQ; Phillips et al. 2009). Based on
this screening, respondents were stratified into low,
medium and high-risk groups. A risk-proportional
subsample of 4438 subjects was selected for the second
phase, which consisted of an interview with the
Structured Clinical Interview for the Diagnostic and
Statistical Manual – fourth edition (DSM-IV) axis I dis-
orders (SCID).

In analyses, the sample was weighted to have the
same gender by age by residence (urban v. rural) distri-
bution as that of the 2010 Tianjin population reported
in the sixth National Population Census of China. In
the final weighted sample, 46.6% was female (Tianjin
census: 46.6%), 81.0% was living in urban communities
(Tianjin census: 80.5%) and the weighted mean age
was 42.1 (S.D. = 16.2) years (Tianjin census: 41.6 years.
The sample had a weighted mean of 10.8 years of edu-
cation (S.D. = 4.0) (Tianjin census: 10.6 years). The
weighted median per capita family monthly income
was ￥1333 [Interquartile range (IQR): ￥950–￥2000],
lower than the average income in the Tianjin census
data (￥1825).

Measures

Sociodemographic factors

The following sociodemographic factors were assessed:
age, gender, residential area (urban v. rural), education
level (0–6 years, 7–9 years, 10–12 years, 13+ years),
marital status (never married, married, divorced/
widowed), perceived living condition (good, moderate,
poor), perceived economic status (good, moderate, and
poor), living alone (yes or no), occupation (housewife,
employed, retired, unemployed, and farmer), and per
capita family income (low, medium, and high). Note
that in this particular survey farmers were classified
as a separate category because farmers in China have
a lower socio-economic status than other occupations.
Finally, having a Tianjin Hukou (yes or no) was used
as an indicator of immigrant status. A Hukou is a gov-
ernment record of a person’s household registration in
China. New-generation migrants have a Hukou that
remains in their place of origin (Chen & Wang, 2015).

Psychiatric diagnostics

The Chinese version of the SCID (First et al. 2002; Phillips
& Liu, 2011) is a structured interview to assess all com-
mon diagnoses in the DSM-IV and also includes the
Chinese version of the Mini Mental State Examination
(MMSE;Wang et al. 1991) to assess cognitive impairment
in respondents complaining about longstanding cogni-
tive or memory problems. Previously, the Chinese
SCID has been shown to be reliable and valid (Phillips
& Liu, 2011). Both lifetime and 1-month diagnoses
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were assessed. For a few disorders only 1-month diagno-
ses were assessed [dysthymic disorder, generalized anx-
iety disorder (GAD), somatoform disorders, and
adjustment disorder]. For each specific mental disorder,
the AOOwas recorded. AOOs were not recorded for not
otherwise specified (NOS) disorders and dysthymic
disorder.

The assessed mental disorders were divided into six
groups: mood disorders [including major depressive dis-
order (MDD), bipolar disorder, dysthymia, depressive
disorder NOS], anxiety disorders [panic disorder, agora-
phobia without panic, social phobia, specific phobia,
obsessive-compulsive disorder, post-traumatic stress
disorder (PTSD), GAD, and anxiety disorders NOS],
substance-use disorders (alcohol-use and sedative/hyp-
notic drug-use disorders), organic mental disorders
[mental retardation, dementia and mental disorders
due to a general medical condition (GMC), or due to
substance use], psychotic disorders (schizophrenia, schi-
zophreniform disorder, delusional disorder, brief
psychotic disorder, and psychotic disorder NOS), and
other mental disorders (somatoform disorders, adjust-
ment disorder, compulsive control disorders, and
other DSM-IV axis I disorder).

Statistical analyses

All analyses were conducted using procedures for
complex samples. Results of participants who com-
pleted the SCID assessment were weighted up to pro-
ject the total number of individuals in the different
research sites. In addition, post-stratification was
used to weight the data and make sure that the socio-
demographic distribution (i.e. gender, age, urban v.
rural) of the sample matched census data (see above).
Cross-tabulation was used to estimate the prevalence
rates for different mental disorders. The standard
errors were estimated with Taylor-series linearization
(Wolter, 1985) to adjust for unequal sampling fractions
within each risk stratum and possible homogeneity
within sampling clusters. The ratio of the lifetime to
1-month prevalence rate (including NOS cases) was
calculated as a measure of relative persistence for
each disorder class (range: 1–∞), with lower ratios
indicating higher persistence. Associations between
mental disorders and sociodemographic variables
were investigated with univariate logistic regression
analyses, followed by multivariable logistic regression
with all variables that showed significant univariate
associations. Associations between mental-disorder
persistence and sociodemographic factors were ana-
lyzed with logistic regression using the presence of a
1-month diagnosis among those with a lifetime diag-
nosis as outcome and AOO and the years since onset
as covariates. NOS disorders, GAD and dysthymia

were not included in the latter analyses. All analyses
were conducted with IBM SPSS (version 19.0).

Results

Prevalence

Prevalence estimates are presented in Tables 1 and 2.
The lifetime prevalence of any mental disorder was
23.6% and the 1-month prevalence of any mental dis-
order was 12.8%. After removal of NOS categories,
the estimated lifetime and 1-month prevalence rates
decreased to 17.8% and 10.0%, respectively. The two
most common mental disorders were alcohol-use dis-
order and MDD.

The substance-use disorders and mood disorders
showed the highest lifetime prevalence rates (8.8%
and 9.3%, respectively). Anxiety disorders showed a
lifetime prevalence rate of 4.5%. The 1-month preva-
lence rates of substance-use, mood, and anxiety disor-
ders were more similar, ranging from 3.1% to 3.9%. For
psychotic disorders, lifetime and 1-month prevalence
estimates were notably lower (0.9% and 0.8%, respect-
ively). For organic mental disorders, lifetime and
1-month prevalence estimates were 1.8% and 1.7%,
respectively.

Persistence

The ratio of lifetime to 1-month prevalence for all dis-
orders combined was 1.84. The lowest ratios (highest
persistence) were observed for organic disorders
(1.01) and psychotic disorders (1.11). Higher ratios
were found for anxiety disorders (1.44), mood disor-
ders (2.36), and substance-use disorders (2.48).

Sociodemographic correlates of persistence are
shown in Table 3. Adjusted multivariate logistic regres-
sion showed that the persistence of mood disorders
was only associated with living condition. Patients
who rated their living condition as moderate or poor
had a higher risk of a persistent mood disorders than
individuals who rated their living condition as good.
The persistence of substance-use disorders was only
associated with education level, showing that those
with 10–12 years of education had lower risk of persist-
ence than those with 0–6 years of education.
Persistence of anxiety disorders was not associated
with any of the selected factors.

Age of onset

The median AOO for mood disorders (including MDD
and bipolar disorders) was 36 years [interquartile
range (IQR): 24–50 years], with the median AOO
being earlier for bipolar (I or II) disorders (20 years,
IQR: 24–50) than for MDD (39 years, IQR: 25–53
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Table 1. The lifetime and 1-month prevalence of mental disorders in a representative sample of 4438 individuals aged 18 years or older from
Tianjin in China

Lifetimea 1-montha

Lifetime/1-month ratioN % (S.E.) N % (S.E.)

Any DSM-IV diagnosis 1759 23.6 (1.2) 1095 12.8 (0.9) 1.84
Mood disorders 856 9.3 (0.8) 407 3.9 (0.5) 2.36
Bipolar disorder 32 0.9 (0.4) 20 0.8 (0.3) 1.25
Major depressive disorder 439 3.7 (0.3) 157 1.1 (0.2) 3.22
Dysthymic disorderb 79 0.6 (0.1) 79 0.6 (0.1) –
Depressive disorders NOS 352 4.6 (0.7) 158 1.5 (0.3) 3.08

Anxiety disorders 359 4.5 (0.4) 272 3.1 (0.4) 1.44
Panic disorder 11 0.1 (0.0) 8 0.1 (0.0) 1.14
Agoraphobia without panic 13 0.2 (0.1) 9 0.2 (0.1) 1.17
Social phobia 3 0.0 (0.0) 3 0.0 (0.0) 1.00
Specific phobia 65 0.9 (0.2) 61 0.8 (0.2) 1.06
Obsessive-compulsive disorder 16 0.2 (0.1) 11 0.2 (0.1) 1.50
Post- traumatic stress disorder 45 0.7 (0.2) 16 0.1 (0.0) 7.56
Generalized anxiety disorderb 35 0.4 (0.1) 35 0.4 (0.1) –
Anxiety disorders NOS 191 2.2 (0.4) 145 1.5 (0.3) 1.44

Substance use disorders 459 8.8 (0.8) 218 3.5 (0.4) 2.48
Alcohol use disorder 407 8.5 (0.9) 178 3.3 (0.4) 2.57
Sedative/hypnotic drug use 55 0.3 (0.1) 41 0.2 (0.1) 1.50

Psychotic disorders 80 0.9 (0.2) 67 0.8 (0.2) 1.11
Schizophrenia 61 0.7 (0.2) 56 0.7 (0.2) 1.06
Other Psychotic disordersc 19 0.2 (0.1) 11 0.2 (0.1) 1.28

Organic mental disorders 206 1.8 (0.3) 198 1.8 (0.3) 1.03
Mental retardation 41 0.8 (0.2) 41 0.8 (0.2) 1.00
Dementia 140 0.8 (0.1) 140 0.8 (0.1) 1.00
Mental disorders due to GMC or substanced 42 0.3 (0.1) 30 0.2 (0.1) 1.43

Other DSM-IV mental disorders 56 0.6 (0.1) 38 0.3 (0.1) 2.13
Somatoform disorderse,b 15 0.1 (0.1) 15 0.1 (0.1) –
Adjustment disorderb 9 0.1 (0.0) 9 0.1 (0.0) –
Compulsive control disordersf 26 0.4 (0.1) 13 0.1 (0.0) 3.5
Other DSM-IV axis I disorder 6 0.1 (0.5) 1 0.0 (0.0) 9.0

After removal of NOS categories
Any DSM-IV diagnosis 1330 17.8 (1.1) 825 10.0 (0.8) 1.78
Mood disorders 537 5.0 (0.5) 250 2.5 (0.4) 2.05
Anxiety disorders 174 2.4 (0.3) 131 1.6 (0.2) 1.44
Psychotic disorders 75 0.9 (0.2) 65 0.8 (0.2) 1.09
Other mental disorders 47 0.6 (0.1) 30 0.3 (0.1) 2.27

DSM, Diagnostic and Statistical Manual; GMC, general medical condition; NOS, not otherwise specified; S.E., standard
error.

a All diagnoses were taken into consideration for individuals with more than one diagnosis.
b Only 1-month diagnoses were assessed for these disorders.
c Includes schizophreniform disorder, delusional disorder, brief psychotic disorder, and psychotic disorder NOS.
d Includes mood disorder due to GMC, substance-induced mood disorder, anxiety disorder due to GMC, substance-induced

anxiety disorder, psychotic disorder due to GMC, psychotic disorder due to GMC, psychotic disorder due to GMC, and
substance-induced psychotic disorder.

e Includes somatization disorder, pain disorder, somatoform disorder NOS, hypochondriasis, and body dysmorphic
disorder.

f Includes intermittent explosive disorder, pathological gambling and compulsive control disorder NOS.
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years). The median AOO for anxiety disorders (exclud-
ing anxiety disorders NOS) was 31 years (IQR: 18–45
years), with the median AOO being much younger
for specific phobia (15 years, IQR: 10–34 years) than
for GAD (34 years, IQR: 31–40 years), agoraphobia
(36 years, IQR: 30–71 years), PTSD (36 years, IQR:
29–47 years), OCD (37 years, IQR: 26–37 years), and
panic disorder (42 years, IQR: 40–48 years). The
median AOO for substance-use disorders was 25
years (IQR: 22–33 years) and the median AAO for
psychotic disorders was 28 years (IQR: 23–32 years).

Sociodemographic correlates of lifetime mental
disorders

Associations between sociodemographic correlates and
lifetime mental disorders (including NOS disorders
and the disorders for which only 1-month prevalence
were assessed) are shown in Table 4. In the multivari-
ate analyses, only male gender was associated with an
increased risk of any lifetime mental disorder [odds
ratio (OR) 1.5]. The risk was decreased in married per-
sons compared with divorced/widowed persons (OR
0.7), in immigrants with a non-Tianjin Hukou com-
pared with locals (OR 0.5), in housewives compared
with farmers (OR 0.5), and in persons with 7–12
years of education compared with 0–6 years (OR 0.6–
0.7).

The risk of a lifetime mood disorder was higher in
those rating their perceived economic status as poor
compared those rating it as moderate or good (OR
1.9). The risk of a lifetime mood disorder was lower
in males compared with females (OR 0.5), in married
persons compared with divorced/widowed persons
(OR 0.6), in immigrants with a non-Tianjin Hukou
compared with locals (OR 0.5), and in housewives
compared with farmers (OR 0.5). The risk of a lifetime
substance-use disorder was higher in males than in
females (OR 13.9), in those living alone compared
with those living together (OR 3.1), and those with
an above-median income compared with those with
a below-median income (OR 1.7). The risk of a lifetime
psychotic disorder was lower in married compared
with divorced/widowed persons (OR 0.4), and lower
in those being a housewife, employed or retired com-
pared with farmers (OR 0.1–0.4).

Sociodemographic correlates of 1-month mental
disorders

Associations between sociodemographic correlates
and1-month mental disorders (including NOS disor-
ders) are shown in Table 5. In the multivariate ana-
lyses, the risk of any 1-month mental disorder was
increased in males compared with females (OR 1.5)
and those rating their perceived living conditions asT
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moderate compared with good (OR 1.6). The risk was
decreased in married persons compared with
divorced/widowed persons (OR 0.7), in immigrants
with a non-Tianjin Hukou compared with locals

(OR 0.6), employed and retired persons compared
with farmers (OR 0.6) and in persons with more than
7 years of education compared with persons with 0–6
years of education (OR 0.5–0.6). The risk of a 1-year

Table 3. The crude/adjusted odds ratios (ORs) of persistence of mood, substance-use and anxiety disorders by sociodemographic correlates

Variables

Mood disordersa

Substance-use disorders Anxiety disordersb

Crude*
Adjusted* OR (95% CI) Crude* OR (95%CI)

Crude*
OR (95% CI) OR (95% CI)

Sex
Female 1 – 1 1
Male 1.4 (0.9–2.2) – 0.8 (0.5–1.6) 0.5 (0.2–1.1)

Residence area
Rural 1 1 1 1
Urban 0.6 (0.4–0.9) 0.9 (0.5–1.6) 0.9 (0.6–1.4) 1.2 (0.6–2.5)

Marital status
Divorced/widowed 1 – 1 1
Never married 1.7 (0.6–4.9) – 0.7 (0.3–1.9) 1.1 (0.1–13.4)
Married 1.3 (0.8–2.1) – 0.6 (0.3–1.2) 0.6 (0.2–1.7)

Living alone
No 1 – 1 1
Yes 0.7 (0.4–1.2) – 1.2 (0.7–2.1) 2.3 (0.7–7.8)

Tianjin Hukou
Yes 1 – 1 1
No 0.8 (0.3–2.2) – 0.8 (0.3–2.1) 1.2 (0.3–5.1)

Employment status
Farmer 1 1 1 1
Housewife 0.6 (0.3–1.3) 0.6 (0.3–1.6) 2.3 (0.6–9.4) 0.4 (0.1–2.1)
Employed 0.4 (0.2–1.0) 0.6 (0.2–1.4) 1.7 (0.8–3.5) 0.4 (0.1–1.3)
Retired 0.3 (0.2–0.7) 0.4 (0.2–1.1) 0.7 (0.3–1.5) 0.6 (0.2–2.5)
Unemployed 0.8 (0.4–1.8) 0.9 (0.4–2.3) 0.9 (0.4–2.1) 0.4 (0.1–1.8)

Education in years
0–6 1 1 1 1
7–9 0.8 (0.5–1.3) 0.9 (0.5–1.7) 0.7 (0.4–1.3) 1.3 (0.5–3.1)
10–12 0.5 (0.3–1.0) 0.7 (0.3–1.4) 0.5 (0.3–0.9) 2.9 (0.8–10.5)
13+ 0.4 (0.2–0.9) 0.7 (0.3–1.7) 0.5 (0.3–1.0) 1.8 (0.5–6.5)

Perceived
Moderate or good 1 – 1 1

Economic status
Poor 1.4 (0.9–2.1) – 1.3 (0.3–5.6) 0.8 (0.4–1.8)

Per capita family income
Below median 1 1 1 1
Above median 0.5 (0.3–0.7) 0.7 (0.4–1.2) 1.0 (0.7–1.5) 1.1 (0.5–2.3)
Do not know 0.7 (0.1–4.3) 0.8 (0.1–5.5) 1.5 (0.3–7.1) –

Perceived
Good 1 1 1 1

Living
Moderate 2.5 (1.2–5.1) 2.5 (1.2–5.2) 0.5 (0.2–1.0) 0.9 (0.3–3.1)

Condition
Poor 2.0 (1.2–3.5) 2.1 (1.2–3.7) 0.8 (0.5–1.3) 1.2 (0.5–3.1)

Confidence intervals in bold type as statistically significant at the p < 0.05 level;
*AOOs and number of years after onset were included as covariates in the analyses.
a Dysthymic disorder and depressive disorder NOS were not included in the analyses.
b GAD and anxiety disorder NOS were not included in the analyses.
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Table 4. The crude/adjusted odds ratios (ORs) of lifetime mental disorders by sociodemographic correlates

Variables

Any disorder Mood disorders Anxiety
disorders

Substance-use disorders Psychotic disorders

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Sex
Female 1 1 1 1 1 1 1 1 1
Male 1.5 (1.2–2.0) 1.5 (1.1–1.9) 0.5 (0.4–0.7) 0.5 (0.4–0.7) 0.7 (0.4–1.0) 15.2 (9.4–24.4) 13.9 (8.4–22.9) 1.9 (1.1–3.4) 1.7 (0.9–3.0)

Residence area
Rural 1 – 1 – 1 1 – 1 –
Urban 1.0 (0.7–1.3) – 1.0 (0.7–1.4) – 1.1 (0.7–1.6) 1.0 (0.7–1.5) – 0.6 (0.3–1.0) –

Age in years
18–39 1 – 1 1 1 1 – 1 –
40–54 1.3 (0.9–1.9) – 1.1 (0.7–1.7) 1.2 (0.8–1.8) 1.3 (0.8–2.1) 1.7 (1.0–3.0) – 0.6 (0.3–1.2) –
55+ 1.4 (1.0–1.9) – 1.5 (1.0–2.9) 1.4 (0.9–2.3) 1.1 (0.7–1.8) 1.2 (0.7–2.0) – 0.6 (0.3–1.4) –

Marital status
Divorced/widowed 1 1 1 1 1 1 – 1 1
Never married 1.0 (0.6–1.6) 1.0 (0.6–1.7) 0.6 (0.3–1.2) 0.9 (0.4–1.8) 0.6 (0.3–1.5) 1.3 (0.4–3.8) – 1.8 (0.7–4.4) 2.0 (0.8–5.4)
Married 0.7 (0.5–0.9) 0.7 (0.5–1.0) 0.5 (0.4–0.6) 0.6 (0.4–0.8) 0.8 (0.4–1.7) 1.3 (0.6–2.6) – 0.4 (0.2–0.8) 0.4 (0.2–0.9)

living alone
No 1 – 1 – 1 1 1 1 –
Yes 1.8 (0.9–3.4) – 1.0 (0.7–1.5) – 1.0 (0.5–2.0) 3.3 (1.3–8.4) 3.1 (1.3–7.3) 0.5 (0.2–1.4) 0 –

Tianjin Hukou
Yes 1 1 1 1 1 1 – 1 –
No 0.5 (0.3–0.8) 0.5 (0.3–0.8) 0.5 (0.3–0.9) 0.5 (0.3–0.9) 0.6 (0.3–1.1) 0.7 (0.4–1.3) – 0.4 (0.1–2.2) –

Employment status
Farmer 1 1 1 1 1 1 1 1 1
Housewife 0.5 (0.3–0.7) 0.5 (0.3–0.9) 0.6 (0.3–1.1) 0.5 (0.3–0.9) 1.0 (0.4–2.3) 0.2 (0.1–0.8) 0.5 (0.1–1.6) 0.2 (0.1–0.5) 0.1 (0.0–0.4)
Employed 0.7 (0.5–1.0) 0.8 (0.5–1.2) 0.6 (0.3–0.9) 0.8 (0.5–1.4) 0.7 (0.4–1.4) 1.5 (0.9–2.5) 0.9 (0.5–1.7) 0.4 (0.2–0.8) 0.4 (0.2–0.9)
Retired 0.7 (0.5–1.0) 0.8 (0.5–1.7) 0.8 (0.5–1.3) 0.8 (0.5–1.2) 0.8 (0.4–1.6) 0.9 (0.5–1.5) 0.7 (0.4–1.4) 0.3 (0.1–0.6) 0.4 (0.2–0.9)
Unemployed 0.9 (0.5–1.7) 0.9 (0.5–1.6) 1.0 (0.5–2.1) 1.0 (0.57–1.9) 0.6 (0.3–1.3) 0.8 (0.4–1.8) 0.8 (0.4–1.7) 1.0 (0.4–2.3) 0.6 (0.2–1.6)

Education in years
0–6 1 1 1 1 1 1 – 1 –
7–9 0.6 (0.5–0.8) 0.7 (0.5–0.9) 0.6 (0.4–0.8) 0.8 (0.6–1.0) 1.0 (0.6–1.6) 1.3 (0.8–2.2) – 1.0 (0.5–2.3) –

10–12 0.6 (0.5–0.9) 0.6 (0.4–0.9) 0.7 (0.5–1.0) 1.0 (0.7–1.3) 0.8 (0.5–1.5) 1.3 (0.7–2.2) – 0.5 (0.2–1.1) –
13+ 0.8 (0.5–1.2) 0.9 (0.5–1.3) 0.7 (0.4–1.1) 1.0 (0.6–1.7) 1.2 (0.7–2.1) 1.7 (0.9–3.4) – 0.4 (0.1–1.2) –

Perceived economic
status
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mood disorder was increased in those rating their per-
ceived living conditions as moderate compared with
good (OR 2.2), and was decreased in married persons
compared with divorced/widowed persons (OR 0.6),
in employed/retired persons compared with farmers
(OR 0.5), and in persons with 7–12 years of education
compared with persons with 0–6 years of education
(OR 0.6–0.8). The risk of a 1-month anxiety disorder
was decreased in immigrants with a non-Tianjin
Hukou compared with locals (OR 0.5) and in males
compared with females (OR 0.5). The risk of 1-month
substance-use disorders was increased in males com-
pared with females (OR 14.7) and decreased in those
rating their perceived living conditions as poor com-
pared with those rating their living conditions as
good (OR 0.3). The risk of a 1-month psychotic
disorder was decreased in housewives, employed per-
sons and retired persons, compared with farmers (OR
0.1–0.3).

Discussion

Several limitations should be considered when inter-
preting the results. First, TJMHS results will not be
completely generalizable to the whole of China
because of the regional differences in e.g. population
composition and culture. Second, for some disorders,
only the current (1-month) prevalence can be assessed
in the used version of the SCID, possibly leading to an
underestimation of the pooled lifetime prevalence rates
for mood and anxiety disorders. According to a previ-
ous study the average ratio of lifetime to 1-month
prevalence was 2 (Regier et al. 1988). If we assume
that this same ratio applies to the disorders for which
we only have 1-month prevalence and the four disor-
ders never co-occur with any of the other disorders,
we arrive at a maximum estimated lifetime prevalence
of 1.2% for dysthymic disorder, 0.8% for GAD, 0.2%
for somatoform disorders and 0.2% for adjustment dis-
order. Given the overall prevalence, it is unlikely that
such increases in estimated lifetime prevalence would
have strongly influenced the overall lifetime preva-
lence estimations, but this is based on rather strong
assumptions. In next surveys, lifetime prevalence
should therefore ideally be assessed for all disorders.
Third, all data about lifetime mental disorder and
AOO was collected retrospectively, which could have
led to recall bias. Also, reporting bias could have arisen
due to forgetfulness, stigma-induced concealment, or
other unknown sources (Wells & Horwood, 2004;
Moffitt et al. 2010). Fourth, the AOOs and number of
years since onset are both important in determining
the persistence of mental disorders. However, the
AOOs were not assessed for NOS disorders andT
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Table 5. The crude/adjusted odds ratios (ORs) of 1-month mental disorders by sociodemographic correlates

Variables

Any
disorder

Mood
disorders

Anxiety
disorders

Substance-use
disorders

Psychotic
disorders

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR (95%
CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Sex
Female 1 1 1 – 1 1 1 1 1 1
Male 1.4 (1.1–1.8) 1.5 (1.10–2.0) 0.7 (0.4–1.1) – 0.5 (0.3–0.8) 0.5 (0.3–0.8) 15.1 (8.8–

25.8)
14.7 (7.8–27.8) 2.2 (1.2–4.0) 1.8 (1.0–3.2)

Residence area
Rural 1 – 1 – 1 – 1 – 1 –
Urban 0.8 (0.6–1.1) – 0.8 (0.5–1.2) – 1.1 (0.6–1.9) – 1.0 (0.6–1.8) – 0.6 (0.3–1.2) –

Age in years
18–39 1 – 1 – 1 – 1 – 1 –
40–54 1.1 (0.8–1.5) – 1.2 (0.7–2.0) – 1.1 (0.6–1.9) – 1.5 (0.9–2.5) – 0.5 (0.3–1.1) –

55+ 1.3 (1.0–1.8) – 1.4 (0.8–2.4) – 1.1 (0.6–1.9) – 1.1 (0.6–2.0) – 0.5 (0.2–2.0) –
Marital status
Divorced/
widowed

1 1 1 1 1 – 1 – 1 1

Never married 0.7 (0.5–1.1) 0.8 (0.5–1.4) 0.6 (0.2–1.5) 0.6 (0.3–1.4) 0.5 (0.2–1.3) – 0.6 (0.2–1.6) – 2.2 (0.9–5.5) 2.6 (0.9–7.1)
Married 0.6 (0.4–0.8) 0.7 (0.5–0.9) 0.5 (0.4–0.7) 0.6 (0.5–0.9) 0.7 (0.3–1.4) – 1.3 (0.8–2.3) – 0.4 (0.2–1.0) 0.5 (0.2–1.0)

Living alone
No 1 – 1 – 1 – 1 – 1 –
Yes 1.7 (0.7–2.0) – 1.0 (0.7–1.8) – 1.1 (0.5–2.5) – 1.7 (0.8–3.3) – 0.4 (0.1–1.2) –

Tianjin Hukou
Yes 1 1 1 1 1 1 1 – 1 –
No 0.6 (0.4–1.0) 0.6 (0.3–1.0) 0.4 (0.2–0.9) 0.5 (0.2–1.0) 0.5 (0.3–1.0) 0.5 (0.2–1.0) 1.2 (0.5–2.9) – 0.4 (0.1–2.8) –

Employment
status
Farmer 1 1 1 1 1 – 1 1 1 1
Housewife 0.5 (0.3–0.8) 0.6 (0.3–1.1) 0.6 (0.3–1.2) 0.7 (0.3–1.3) 0.8 (0.3–1.9) – 0.5 (0.1–2.6) 1.2 (0.9–7.6) 0.2 (0.1–0.5) 0.1 (0.0–0.0)
Employed 0.5 (0.3–0.7) 0.6 (0.4–0.9) 0.4 (0.2–0.7) 0.5 (0.3–0.8) 0.5 (0.2–1.2) – 1.7 (0.7–4.2) 1.4 (0.6–3.4) 0.4 (0.2–0.9) 0.3 (0.1–0.7)
Retired 0.5 (0.4–0.8) 0.6 (0.4–1.0) 0.5 (0.3–0.8) 0.5 (0.3–0.9) 0.7 (0.3–1.6) – 0.9 (0.3–2.3) 1.0 (0.4–2.9) 0.2 (0.1–0.6) 0.3 (0.1–0.7)
Unemployed 0.9 (0.5–1.5) 1.0 (0.6–1.6) 0.9 (0.4–2.2) 0.9 (0.5–1.9) 0.5 (0.2–1.3) – 1.0 (0.3–2.8) 1.0 (0.4–3.1) 0.8 (0.3–1.9) 0.4 (0.1–1.2)

Education in years
0–6 1 1 1 1 1 – 1 – 1 –
7–9 0.5 (0.4–0.7) 0.6 (0.5–0.8) 0.5 (0.3–0.7) 0.6 (0.4–0.9) 1.0 (0.5–1.7) – 1.0 (0.6–1.9) – 0.9 (0.4–2.2) –
10–12 0.5 (0.4–0.7) 0.5 (0.4–0.8) 0.6 (0.3–1.1) 0.8 (0.5–1.4) 0.9 (0.5–1.6) – 1.0 (0.4–2.1) – 0.4 (0.2–1.0) –
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Table 5 (cont.)

Variables

Any
disorder

Mood
disorders

Anxiety
disorders

Substance-use
disorders

Psychotic
disorders

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR (95%
CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

13+ 0.4 (0.3–0.7) 0.5 (0.3–0.8) 0.5 (0.2–0.9) 0.8 (0.4–1.7) 0.9 (0.5–1.7) – 1.0 (0.5–2.0) – 0.4 (0.1–1.2) –
Perceived
economic status
Moderate or
good

1 1 1 1 1 – 1 – 1 1

Poor 1.5 (1.1–2.0) 1.3 (0.9–1.7) 2.1 (1.4–3.3) 1.7 (1.0–3.0) 1.0 (0.6–1.5) – 0.7 (0.4–1.2) – 2.2 (1.1–4.3) 1.8 (0.9–3.4)
Per capita family
income
Below median 1 – 1 – 1 – 1 – 1 –
Above median 0.9 (0.7–1.1) – 0.7 (0.5–1.1) – 1.1 (0.7–1.7) – 1.6 (01.0–

2.8)
– 0.5 (0.2–1.1) –

Do not know 1.2 (0.5–3.0) – 1.3 (0.5–3.1) – 0.6 (0.2–1.9) – 1.3 (0.4–4.6) – 4.9 (0.6–
39.5)

–

Perceived Living
Condition 1 1 1 1 1 – 1 1 1 –
Moderate 1.6 (1.1–2.3) 1.6 (1.1–2.3) 2.2 (1.1–4.5) 2.2 (1.1–4.7) 1.9 (1.0–3.9) – 1.2 (0.7–1.9) 1.0 (0.6–1.8) 2.0 (0.7–5.3) –
Poor 1.4 (0.9–2.6) 1.2 (0.8–1.9) 2.4 (1.1–5.6) 2.1 (0.8–5.2) 1.9 (0.8–4.3) – 0.3 (0.1–0.6) 0.3 (0.1–0.5) 1.5 (0.5–4.1) –

Confidence intervals in bold type as statistically significant at the p < 0.05 level.
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dysthymic disorder. As a result, the correlates of per-
sistence of NOS disorders could not be analyzed.

Despite these limitations, the present study has sev-
eral strengths and provides a range of relevant epi-
demiological insights. First, the study is the first to
provide a relatively up-to-date insight into the mental
health epidemiology of the region of Tianjin, which is
typical for the many rapidly developing and/or chang-
ing urban areas in China. As such, the results and
observed trends in this survey can also be relevant for
other areas that go through the same rapid (economic)
development and urbanization. Second, the prevalence
rates were estimated based on psychiatrist-rated,
SCID-based diagnoses, whereas many previous surveys
have used lay-administered interviews. By comparing
the results of this study with other studies using the
same or different diagnostic instruments, more informa-
tion can be obtained about the influence of assessment
method on the stability of prevalence estimates. Third,
the reported sociodemographic correlates of mental dis-
orders can be compared with those from other regions
and/or countries to gain insight into possible influences
of culture- and/or income-related factors. Fourth, this
study investigated the prevalence of NOS mental disor-
ders, which are often not assessed in large surveys des-
pite the fact that they are considered to have clinical
relevance. In fact, the results show that NOS diagnoses
are comparatively common. Finally, the presented
results apply to a low-income region of the world and
can be a reference for surveys in other low-income
and middle-income countries, for which up-to-date
data on mental health are comparatively scarce but
urgently needed to develop mental health (care) pol-
icies. The results are discussed in more detail below.

Mental disorder prevalence

Comparison with previous surveys in China shows
that the observed lifetime prevalence of any disorder
(23.6%) in the TJMHS was substantially higher than
that found in the 1982 and 1993 national surveys
(prevalence rates were 3.3% and 2.9%, respectively;
Twelve-Region Psychiatric Epidemiological Study
Work group, 1986; Shen et al. 2006) and was also
higher than the lifetime prevalence of 13.2% in a recent
regional surveys in China (Lee et al. 2007). However,
the current results were more similar to the lifetime
prevalence rate of 21.2% that was found in the
Shenzhen survey in 2006 (Wei et al. 2010) and to the
lifetime prevalence rate of 20.0% that was found in
the four provinces study (Phillips et al. 2009). The cur-
rently observed 1-month prevalence of any disorder
was higher than the 1-month prevalence that was
found in Guangzhou (4.3%; Zhao et al. 2009) and
was considerably lower than that found in the four

provinces survey (17.5%; Phillips et al. 2009).
Differences between the current and previous surveys
could be explained by: (1) sociodemographic/cultural
differences across regions (Guo et al. 2011), (2) changes
over time due to rapid social and economic changes
(Goldman-Mellor et al. 2010; Lee et al. 2010), and (3)
methodological factors (e.g. sampling methods, sample
population, fieldwork procedures, and quality control
methods; Guo et al. 2011).

The TJMHS results can also be compared with those
from other countries. The lifetime prevalence of any
disorder was lower than that in many other countries,
including the USA (Kessler et al. 1994, 2005) and most
other countries that participated in the World Health
Organization World Mental Health Surveys with life-
time prevalence rates ranging from 12.0% in Nigeria
to 39.3% in New Zealand (Kessler et al. 2007b).
Likewise, the observed 1-month prevalence of any dis-
order in the current study (12.9%) was lower than
observed in several other countries (e.g. USA: 15.4%;
Regier et al. 1993; the Netherlands: 16.3%; Brazil:
17.2%; Andrade et al. 2000), although lower 1-month
prevalence rates were also found in Canada (10.4%),
Germany (10.9%; Andrade et al. 2000) and Australia
(13.2%; Andrews et al. 2001). Random fluctuations
and methodological factors could partly explain the
lower observed prevalence rates in the current study
compared with many surveys in Western countries.
However, characteristics of Chinese culture could
also play an important role in underreporting of men-
tal problems during face-to-face interviews, as respon-
dents may fear discrimination and/or stigmatization
(Lee et al. 2006). In addition, Chinese respondents
may show a stronger tendency to somatization of psy-
chological symptoms (Kleinman, 2004; Shen et al. 2006)
than respondents in other countries, leading to the
reporting of less psychological symptoms on assess-
ment instruments. Although several strategies were
used to build a good interview relationship with the
respondents (Yin et al. 2016), it is possible that
some participants still concealed their psychological
symptoms.

Disorder persistence

The results indicated that anxiety disorders were more
persistent than substance-use disorders and mood dis-
orders. These results were in line with previous
Chinese surveys in Beijing (Liu et al. 2013) and Hebei
(Li et al. 2008), and with results from surveys in other
countries, such as the NCS (Kessler et al. 1994) and
NCS-R (Kessler et al. 2005, 2007b). This indicates that
irrespective of the observed prevalence differences,
disorders seem to show rather consistent patterns of
persistence. Interestingly, persistence showed limited
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associations with sociodemographic factors. This might
indicate that these factors play a limited role in disorder
persistence and that other (clinical) factors are more
important. Indeed, previous studies have found that
persistence of anxiety disorders was predicted by child-
hood trauma, clinical, and personality characteristics
(Albor et al. 2017; De et al. 2017) and that mood and
anxiety disorder persistence was associated with factors
such as physical and mental health comorbidity,
suicide attempts, and treatment seeking (Mackenzie
et al. 2014). Such clinical factors should ideally be inves-
tigated in future research on persistence.

Prevalence of NOS diagnoses

The current results showed a high prevalence of NOS
DSM classifications, especially NOS depressive and
anxiety disorders. NOS categories, which are also
sometimes referred to as ‘subthreshold disorders’
(Safer et al. 2015; Rajakannan et al. 2016) have been of
increasing interest to many researchers because they
are very common (Lee et al. 2015) and are associated
with reduced quality of life and functional impairment.
Moreover, patients with a NOS diagnosis are at a sub-
stantially elevated risk for developing full-blown psy-
chiatric disorders (Cuijpers et al. 2004; Lee et al. 2015;
Topuzoğlu et al. 2015). It has been suggested that the
incidence-rates of mental disorders could be reduced
by offering treatment to people with subthreshold
mental disorders (Craske & Zucker, 2002; World
Health Organization, 2004; Cuijpers et al. 2005, 2008;
Zhang et al. 2014). The current results support the
notion that subthreshold mental disorders are com-
mon, and suggest that preventive programs to target
persons with subthreshold diagnoses would have to
be large-scale endeavors.

Age of onset

Knowledge about the AOO of mental disorders is
important because it helps to determine the appropri-
ate age range to target preventive interventions
(Klosterkötter et al. 2005; Kessler et al. 2007a). The
TJMHS results showed that the first onset of most men-
tal disorders occurs relatively early in life, suggesting
that preventive measures should ideally be targeted
at young people. Interestingly, compared with previ-
ous studies, the observed AOO for anxiety disorders
in the current survey (median 31 years) was markedly
higher than that in other Chinese surveys (median: 15–
17 years; Lee et al. 2007; Liu et al. 2013) and surveys in
other countries (median: 15 years in the ICPE survey,
11 years in the NCS-R survey; Kessler et al. 2005,
2007a). The median AOOs for mood disorders (36
years) and substance-use disorders (25 years) were
within the range of median AOO’s found in other

Chinese surveys (respectively: 38–40 years and 25–28
years; Lee et al. 2007; Liu et al. 2013) and the WMHS,
(respectively: 25–45 years and 18–29 years; Kessler
et al. 2007a). However, the currently observed AOOs
for mood and substance-use disorders were older
than those observed in other countries (Andrade et al.
2000; Kessler et al. 2005; Morgan et al. 2012). The siz-
able variation in AOOs across the current and previous
surveys fits in with the previous observations that
AOO findings generally vary considerably across sur-
veys, without a clear link to sociodemographic or
regional factors (Kessler et al. 2007b).

Correlates

Several sociodemographic factors were found to be
associated with the prevalence of mental disorders.
Consistent with previous surveys (Shen et al. 2006;
Phillips et al. 2009; Gu et al. 2013; Young & Pfaff, 2014;
Cheng et al. 2015), women were found to be more likely
to have mood disorders and anxiety disorders than
men. Conversely, men were found to be much more
likely to have substance-use disorders than women.
Residential area and age were not related to the preva-
lence of any group of common mental disorders in this
study. This aligns with some previous results (Zhang
et al. 2010) but not with others (Shi et al. 2005; Zhao
et al. 2009), raising the possibility of urban–rural,
regional, or socioeconomic differences that need to be
explored more deeply. An intriguing result of current
survey is that migrant adults in Tianjin (without a
Tianjin Hukou) reported lower lifetime and 1-month
prevalence rates for any mental disorder, mood disor-
ders, and anxiety disorders. One explanation for this
could be that most of the migrants in this survey are
relatively permanent migrants because only household
members who had lived in the household for more
than 3 months in the past 6 months were eligible for
selection. Permanent migrants are more likely to have
stable jobs, higher incomes and are more likely to
have adapted to city life than circular or temporary
migrants (Mou et al. 2014). Another explanation could
be that migrants are relatively healthy selected group
of people. Indeed, there is evidence showing that
healthier individuals are more likely to migrate and
that those with poorer health are more likely to return
to their communities of origin (Lu & Qin, 2014). In
line with other studies (Liao et al. 2014; Feng et al.
2015), in this survey, being a farmer was found to be
a risk factor for having psychiatric disorders. This
could be explained by the fact that farmers in China
enjoy low social status, have less access to health care,
less access to education for their children, and less
access to housing benefits than non-farmers. In add-
ition, many farmers are faced with the loss of their
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land and livelihood due to rapid urbanization (Gong
et al. 2012). The observation that education level is
related to the prevalence of any mental disorder and
mood disorders is consistent with other studies that
have shown lower education to be associated with
higher mental-disorder prevalence (Andrews et al.
2001; Shen et al. 2006). Interestingly, perceived economic
status was found to be independently associated with
lifetime mood disorder prevalence. In addition, a mod-
erate perceived housing condition was found to be asso-
ciated with higher prevalence of any mental disorder
and mood disorders. This indicates that high economic
status and good living conditions could be protective
factors against mental disorders. However, it was also
observed that high per capita family income was related
to higher lifetime prevalence of substance-use disorders,
possibly because of the relatively high costs of sub-
stances such as alcohol. In addition, poor perceived
housing conditions were related to lower 1-month
prevalence of substance-use disorder. These results
align with a previous work and indicate that perceived
economic status could be more strongly related to men-
tal disorders than objective socioeconomic status and
could therefore be more responsive to interventions
(McLaughlin et al. 2012; Ochi et al. 2014).

Conclusion

The TJMHS results show DSM-IV disorders to be
highly prevalent in Tianjin and that their prevalence
is associated with a range of sociodemographic risk
factors. Although more work is needed, the current
findings suggest that early preventive interventions
should be targeted at specific at-risk groups, such as
divorced or widowed individuals, persons with low
education levels, farmers, and/or those that have a
low perceived economic status. Eventually, such mea-
sures could help to improve targeted treatment and
to reduce the incidence of mental disorders.
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