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There is little evidence on the association between area-level social factors and schizophrenia in China. This
study aimed to investigate the relationship between county-level social factors and schizophrenia in Chinese
adults aged 18 years old and above. We obtained data from the Second China National Sample Survey on
Disability, and selected 1,909,205 adults for analysis. Schizophrenia was ascertained according to the
International Statistical Classification of Diseases, Tenth Revision. Multilevel logistic regressions showed that
areas with higher urbanization rate was associated with increased risk of schizophrenia (areas with moderate
urbanization rate: OR = 1.28, 95% CI: 1.15, 1.44; areas with high urbanization rate: OR = 1.48, 95% CI: 1.26,
1.75). Stratified analyses found that, in female adults, urbanization rates, divorce rates and socioeconomic
conditions were positively associated with increased risks for schizophrenia. However, in male adults, low so-
cioeconomic conditions was related to decreased risk of schizophrenia, and there was no significant association
between rates of divorce and risks for schizophrenia. In conclusion, county-level social factors, in the form of
urbanization rate, divorce rate, and socioeconomic conditions, were associated with the risk of schizophrenia in

Chinese adults. Gender differences were found in these associations.

1. Introduction

Epidemiological studies have widely documented a strong evidence
for social environmental risk factors of schizophrenia recently (Tost and
Meyer-Lindenberg, 2012). Although genetic factors are the best estab-
lished risk factors for schizophrenia, genetic predispositions may only
account for a small part of this disease (Mortensen et al., 1999). As
geographical variations across areas of schizophrenia prevalence have
been identified (Coid et al., 2017; Zammit et al., 2010), area-level social
and environmental factors of schizophrenia are proposed (Tost and
Meyer-Lindenberg, 2012). Previous studies found that urbanicity, social
deprivation, and social fragmentation were the risk factors of schizo-
phrenia (Byrne et al., 2004; Lederbogen et al., 2011; Werner et al.,
2007).

In China, studies of schizophrenia evidenced that its prevalence
varied across geographical regions. And there were urban-rural differ-
ences across geographical regions (Coid et al., 2017; Liu et al., 2015).
However, there is little evidence on the association of area-level social
factors and schizophrenia in China. Emerging research about

geographical variations of schizophrenia in China were limited to the
use of broad "urban" and "rural" categories, which may mask some
differences because of the substantial variations in area-level variables
at a small geographical scale (e.g., county-level or community-level
social factors) (Coid et al., 2017; Liu et al., 2015). The association be-
tween county-level social factors and schizophrenia in China is largely
unknown.

Using a nationally representative population-based dataset, this
study aimed to investigate the relationship between county-level social
factors and schizophrenia in Chinese adults aged 18 years old and
above. This study will fill the gaps on this issue in China and will
contribute to the world literature from the perspective of eastern social
context.

2. Methods
2.1. Study population

Data from the Second National Sample Survey on Disability

* Corresponding author at: APEC Health Science Academy, Peking University/Institute of Population Research, Peking University, No.5 Yiheyuan Road Haidian

District, Beijing, PR China.
E-mail address: xzheng@pku.edu.cn (X. Zheng).

https://doi.org/10.1016/j.psychres.2018.08.057

Received 22 March 2018; Received in revised form 14 August 2018; Accepted 16 August 2018

Available online 17 August 2018
0165-1781/ © 2018 Published by Elsevier B.V.


http://www.sciencedirect.com/science/journal/01651781
https://www.elsevier.com/locate/psychres
https://doi.org/10.1016/j.psychres.2018.08.057
https://doi.org/10.1016/j.psychres.2018.08.057
mailto:xzheng@pku.edu.cn
https://doi.org/10.1016/j.psychres.2018.08.057
http://crossmark.crossref.org/dialog/?doi=10.1016/j.psychres.2018.08.057&domain=pdf

Y. Luo et al.

implemented from 1 April to 31 May 2006 was used in this study. This
survey aimed to describe the prevalence, causes and severities of dis-
ability, as well as the living conditions and health service utilizations of
the disabled, which covered all provincial administrative areas in
mainland China. Multistage, stratified random-cluster sampling, with
probability proportional to size, was used in 734 counties (districts),
2980 towns (streets) and 5964 communities (villages) from 31 pro-
vinces, autonomous regions and municipalities under the Central
Government in China. A total of 2,526,145 persons was sampled from
randomly 771,797 households, representing 1.9 per 1000 non-in-
stitutionalized inhabitants of China. Details could be found elsewhere
(Zheng et al., 2011). We restricted our analysis to 1,909,205 partici-
pants aged 18 years or older.

More than 20,000 interviewers, 6000 doctors of various specialties,
as well as 50,000 survey assistants administrated this measure. In the
pre-survey investigations, households, population and suspected dis-
abled people in all sampling communities were investigated. Face-to-
face household interview was used to investigate every family member
in the selected households when the survey began (Li et al., 2015).

2.2. Schizophrenia assessment

In the Second National Sample Survey on Disability, according to
the World Health Organization International Classification of
Functioning, Disability and Health (WHO-ICF), schizophrenia was as-
certained by the combination of self-reports or family members’ reports
and on-site diagnosis by psychiatrists (WHO, 2011).

At first, trained interviewers, who were recruited from local primary
care institutions, would identify adults aged 18 years or older who were
likely to have psychiatric disability using a questionnaire during a face-
to-face household interview. The questionnaire was developed for this
survey according to the ‘Guide-lines and Principles for the Development
of Disability Statistics’ recommended by UN (2001). The screening
questions included five items which had been demonstrated high re-
liability (Zhang, 2010): (1) Has a poor memory (forgetful)? (2) Has
difficulty in concentration their emotions (his/her mind often wan-
ders)? (3) Has difficulty controlling their emotions (moody, too joyful
or too joyless)? (4) Has strange language and/ or weird behavior that
could not be understood or accepted by a normal person? (5) Fasting
drinking (for at least five times per week); or hypnotic drug overdose
(Liu et al., 2014). If any of the screening questions was positively re-
sponded, the identified individual was labeled as likely to have psy-
chiatric disability.

Then, the doctors at health clinics or community health stations
with more than 5 years clinical experience, according to the World
Health Organization International Classification of Functioning,
Disability and Health (WHO-ICF) (Stephens, 2001), diagnosed the
suspected psychiatric disability among older adults. The World Health
Organization Disability Assessment Schedule, Version II (WHO DAS II)
was used to evaluate social function limitations (WHO, 1999). In-
dividuals with psychiatric disability were defined as WHO DAS
scores = 52 (Liu et al., 2014).

Afterwards, individuals with schizophrenia were assessed by psy-
chiatrists based on the International Statistical Classification of Diseases
and Related Health Problems 10th Revision (ICD-10) Symptom
Checklist for Mental Disorders for those who were identified as psy-
chiatric disability (WHO, 1992). The ICD-10 diagnostic criteria had
been employed in the ascertainment of schizophrenia among Chinese
people and presented satisfactory validity in China (St Clair et al.,
2005).

2.3. County-level social factors
Urbanization rate, divorce rate and the mean years of education are

county-level social factors representing averages and percentages
measured at the enumeration area level in 2000 China Census.
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Urbanization rate was used to measure the level of urbanicity. Mean
years of schooling was used as a proxy for socioeconomic conditions
(Liu et al., 2015). Divorce rate was used as an index of social frag-
mentation (Stack, 1981). The advantage of using census information is
that it summarizes characteristics of all residents rather than of a se-
lected number of study participants (Veugelers et al., 2001).

2.4. Ethical approval

The survey was conducted in all provinces by the Leading Group of
the National Sample Survey on Disability and the National Bureau of
Statistics with approval by the State Council of China. All survey re-
spondents provided consent to the Chinese government.

2.5. Measures

The outcome variable was a binary measure (i.e., whether having
schizophrenia). The independent variables were urbanization rate, so-
cioeconomic conditions and divorce rate. Each of these county-level
variables was divided into tertiles, representing ‘low’, ‘moderate’ and
‘high’ groups, to allow the examination of associations with schizo-
phrenia. Control variables at the individual levels included age (18-44
years, 45-64 years, or = 65 years), gender (male or female), living with
spouse (yes or no), region (east, central or west), residence (urban or
rural), household income per capita (tertilel (the lowest household
income per capita), tertile2 or tertile3 (the highest household income
per capita)) and educational attainment (illiterate, primary school or
less, junior school or above).

2.6. Statistical analysis

Descriptive statistics were provided to present the prevalence of
schizophrenia by various demographic characteristics. The association
between county-level social factors and schizophrenia was evaluated by
using multilevel logistic regression. Individual-level and county-level
characteristics were considered to be first-level and second-level cov-
ariates, respectively. Interclass correlation coefficient (ICC) was used to
interpret the proportion of total variance in schizophrenia that could be
attributed to county-level social factors. Statistical significance was set
at a two-tailed p value of < 0.05. We used Stata version 13.0 for
Windows (Stata Corp, College Station, TX, USA) to conduct all statis-
tical analyses.

3. Results
3.1. Characteristics of participants and prevalence of schizophrenia

This study investigated 1909,205 participants aged 18 years or
older (mean age 44.33 years, SD 16.15). Among the respondents,
50.24% were female, 20.22% living without spouse and 35.58% were
living in urban areas. The urbanization rate, divorce rate and the mean
years of education at county level was 40.08% (SD 31.31), 0.99% (SD
0.67) and 7.59 years (SD 4.19), respectively. Other characteristics of
participants can be found in Table 1.

Among all adults, the prevalence of schizophrenia decreased with
the increased county-level socioeconomic conditions. Areas with mod-
erate divorce rates and moderate urbanization rates had the highest
schizophrenia prevalence. Among female adults, the patterning of the
prevalence of schizophrenia was similar to that among all adults by
county-level social factors. In contrast with female, the patterning of
schizophrenia in male adults showed the different variation in parallel
analysis. For example, the prevalence of schizophrenia decreased with
increased divorce rate (Table 1).
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Table 1
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Characteristics and prevalence of schizophrenia with 95% confidence interval (CI) by social factors among Chinese adults.

Characteristics Total (N = 1,909,205) Female (N = 959,247) Male (N = 949,958)
Cases Prevalence (95% CI) Cases Prevalence (95% CI) Cases Prevalence (95% CI)
Individual level
Age
18-44 years 3855 0.37(0.36,0.38) 1879 0.36(0.34,0.37) 1976 0.38(0.36,0.39)
45-64 years 2910 0.48(0.46,0.50) 1741 0.58(0.55,0.61) 1169 0.38(0.36,0.40)
= 65 years 863 0.34(0.32,0.37) 575 0.44(0.40,0.47) 288 0.24(0.22,0.27)
Having spouse
No 4201 0.28(0.27,0.28) 3054 0.40(0.38,0.41) 1147 0.15(0.14,0.16)
Yes 3427 0.89(0.86,0.92) 1141 0.60(0.57,0.64) 2286 1.16(1.11,1.21)
Region
East 3064 0.40(0.38,0.41) 1664 0.43(0.41,0.45) 1400 0.37(0.35,0.39)
Central 2081 0.37(0.36,0.39) 1205 0.43(0.41,0.46) 876 0.31(0.29,0.34)
West 2483 0.43(0.41,0.44) 1326 0.46(0.43,0.48) 1157 0.40(0.37,0.42)
Residence
Rural 5379 0.44(0.43,0.45) 3062 0.50(0.48,0.52) 2317 0.37(0.36,0.39)
Urban 2249 0.33(0.32,0.35) 1133 0.33(0.31,0.34) 1116 0.34(0.32,0.36)
Income
Tertilel(Lowest) 3942 0.69(0.67,0.72) 2102 0.74(0.71,0.77) 1840 0.65(0.62,0.68)
Tertile2(Moderate) 2079 0.35(0.34,0.37) 1198 0.40(0.38,0.43) 881 0.30(0.28,0.32)
Tertile3(Highest) 1607 0.21(0.20,0.22) 895 0.24(0.22,0.25) 712 0.19(0.18,0.21)
Education
Illiterate 2204 0.73(0.70,0.76) 1593 0.71(0.68,0.75) 611 0.78(0.72,0.84)
Primary school or less 2366 0.44(0.42,0.45) 1295 0.48(0.45,0.50) 1071 0.40(0.37,0.42)
Junior high school or above 3058 0.29(0.28,0.30) 1307 0.28(0.27,0.30) 1751 0.29(0.28,0.31)
County level
Urbanization rate
Low 2568 0.40(0.39,0.42) 1452 0.46(0.44,0.48) 1116 0.35(0.33,0.37)
Moderate 2756 0.43(0.42,0.45) 1517 0.48(0.45,0.50) 1239 0.39(0.37,0.41)
High 2304 0.36(0.35,0.38) 1226 0.38(0.36,0.40) 1078 0.34(0.32,0.37)
Percentage divorced
Low 2527 0.41(0.39,0.42) 1372 0.44(0.42,0.46) 1155 0.38(0.35,0.40)
Moderate 2720 0.42(0.40,0.43) 1537 0.47(0.45,0.50) 1183 0.36(0.34,0.38)
High 2381 0.37(0.36,0.39) 1286 0.40(0.38,0.42) 1095 0.35(0.33,0.37)
Socioeconomic condition
Low 2772 0.44(0.42,0.45) 1485 0.47(0.45,0.49) 1287 0.40(0.38,0.43)
Moderate 2653 0.42(0.40,0.43) 1498 0.47(0.45,0.49) 1155 0.36(0.34,0.38)
High 2203 0.35(0.33,0.36) 1212 0.37(0.35,0.40) 991 0.32(0.3,0.34)
3.2. Association between county-level social factors and schizophrenia in all Table 2

adults

Table 2 illustrates the results of the multilevel logistic regression
analyses between area-level social determinants and schizophrenia
among all adults. Model 1 confirmed the association between urbani-
zation rates and schizophrenia. Model 2 had slightly decreased impact
on ORs of urbanization rates. Sequentially, in model 3, higher urbani-
zation rate was associated with increased risk of schizophrenia (mod-
erate urbanization rate: OR = 1.28, 95%CI: 1.15, 1.44; high urbaniza-
tion rate: OR = 1.48, 95% CIL: 1.26, 1.75). However, this significant
association does not present in socioeconomic conditions and divorced
rate (Model 4).

3.3. Association between county-level social factors and schizophrenia by
gender

Table 3 presents the results of the multilevel logistic regression
analyses between county-level social factors and schizophrenia among
female adults. The results in female sample were different to those in
total sample. High urbanization rate, high socioeconomic conditions
and high divorce rate were all significantly associated with the risk of
schizophrenia.

Table 4 shows the estimated results in male adults. High urbaniza-
tion rate was still also found to be associated with schizophrenia in
model 3. However, we did not observe any significant association be-
tween high divorced rate and schizophrenia. Additionally, we found
that high socioeconomic conditions was associated with decreased risk
of schizophrenia.

Multilevel analysis of the association between area-level social factors and
schizophrenia (all adults).

Characteristics Unadjusted ORs Adjusted ORs Adjusted ORs
(95% CI)* (95% CI)® (95% CI)©
Urbanization
rate
Low Reference Reference Reference
Moderate 1.07(0.97, 1.18) 1.13(1.02,1.24)* 1.28(1.15,1.44)
High 0.90(0.81, 0.99)* 1.12(0.98,1.29) 1.48(1.26,1.75)
Percentage
divorced
Low Reference Reference Reference
Moderate 1.01(0.91,1.11) 1.02(0.93,1.12) 1.06(0.95,1.18)
High 0.91(0.83,1.01) 1.01(0.90, 1.13) 1.09(0.96,1.25)
Socioeconomic
condition
Low Reference Reference Reference
Moderate 0.95(0.86,1.04) 0.92(0.83,1.01) 1.05(0.94,1.18)
High 0.77(0.70,0.85) 0.72(0.63,0.83)*** 1.02(0.87,1.19)
Note:

@ Unadjusted models.

> Adjusted for county level indicators (urbanization rate, percentage di-
vorced, socioeconomic condition).

¢ Adjusted for individual level indicators (age groups, having spouse, region,
residency, income and education) and county level indicators (urbanization
rate, percentage divorced, socioeconomic condition).

* P < 0.05, **P < 0.01

o P < 0.001.
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Table 3
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Multilevel analysis of the association between area-level social factors and schizophrenia (Female adults).

Characteristics Unadjusted ORs (95% CD*

Adjusted ORs (95% CI)° Adjusted ORs (95% CD*

Urbanization rate

Low Reference Reference Reference

Moderate 1.05(0.94, 1.17) 1.06(0.94,1.18) 1.21(1.07,1.36)

High 0.83(0.75, 0.93) 0.96(0.82,1.12) 1.29(1.08,1.54)
Percentage divorced

Low Reference Reference Reference

Moderate 1.06(0.95, 1.18) 1.08(0.97,1.20) 1.13(1.00,1.27)*

High 0.90(0.81, 1.01) 1.02(0.90, 1.15) 1.19(1.03,1.38)*
Socioeconomic condition

Low Reference Reference Reference

Moderate 1.06(0.95, 1.17) 1.05(0.94,1.17) 1.20(1.06,1.36)

High 0.80(0.72, 0.90) 0.84(0.72,0.97)* 1.22(1.03,1.45)*

Note:

# Unadjusted models.

> Adjusted for county level indicators (urbanization rate, percentage divorced, socioeconomic condition).
¢ Adjusted for individual level indicators (age groups, having spouse, region, residency, income and education) and county level indicators (urbanization rate,

percentage divorced, socioeconomic condition).
* P < 0.05,
= P < 0.01,
#x P < 0.001.

Table 4
Multilevel analysis of the association between area-level social factors and
schizophrenia (Male adults).

Characteristics Unadjusted ORs Adjusted ORs Adjusted ORs
(95% CD* (95% cn® (95% CI)©
Urbanization
rate
Low Reference Reference Reference
Moderate 1.10(0.98,1.25) 1.22(1.08, 1.38)** 1.37(1.20,1.57)***
High 0.98(0.86,1.11) 1.36(1.14,1.62)* 1.73(1.42,2.11)**
Percentage
divorced
Low Reference Reference Reference
Moderate 0.96 (0.85,1.08) 0.97(0.86,1.09) 0.97(0.85,1.11)
High 0.93(0.82, 1.05) 1.00(0.87,1.15) 0.98(0.84,1.15)
Socioeconomic
condition
Low Reference Reference Reference
Moderate 0.83(0.74,0.94) 0.78(0.69,0.88)*** 0.88(0.77,1.00)
High 0.73(0.65,0.83) 0.60(0.51,0.71)*** 0.79(0.65,0.95)*
Note:

2 Unadjusted models.

> Adjusted for county level indicators (urbanization rate, percentage di-
vorced, socioeconomic condition).

¢ Adjusted for individual level indicators (age groups, having spouse, region,
residency, income and education) and county level indicators (urbanization
rate, percentage divorced, socioeconomic condition).

* P < 0.05.

* P < 0.01.

#+ P < 0.001.

4. Discussion

This study investigated the association of county-level social factors
and schizophrenia by using a nationally population-based survey in
China. After the identification of mental disability according to the
WHO-ICF by psychiatrists, final schizophrenia cases were ascertained
through medical diagnoses based on the ICD-10. This study found that
county-level social factors, in the form of urbanization rate, socio-
economic conditions and divorce rate, were associated with the risk of
schizophrenia. There were gender differences among these associations.

We found that higher urbanization rates were associated with in-
creased risk of schizophrenia, which was consistent with previous
finding (Krabbendam et al., 2005). On the one hand, studies on
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biological pathways suggested that city living or urban upbringing af-
fected the perigenual anterior cingulate cortex, which was the key re-
gion for the regulation of negative affect and stress (Lederbogen et al.,
2011). On the other hand, epidemiology interpretation for this link
indicated that, although urban inhabitants often receive better nutri-
tion, health care and improved sanitation, they are more likely to have
chronic disorders and live in stressful or social disparities environment
(Lederbogen et al., 2011; Selten and Cantor-Graae, 2005). Also, high
urbanization rates are associated with higher migration rates. In-
dividuals in areas with higher migration rates are more likely to ex-
perience higher levels of stress and anxiety from new environment
adoption and socializing (Pedersen and Mortensen, 2001).

This study demonstrated a significant association between high di-
vorce rates and decreased risk of schizophrenia, which was only present
in female adults, not in male adults. Divorce rate is often used as an
index of social fragmentation (Stack, 1981). Areas with higher divorce
rate had higher levels of economic disruption, higher single parent fa-
mily upbringing rates and higher suicide rates, which may mediate the
increased risk of schizophrenia (Burr et al., 1997). The divorcees,
especially female divorcees, tend to experience social isolation, loss of
regularized supportive companionship and separation from extended
families (Stack, 1981). One of the reasons for the gender difference on
the association between divorce rates and risk of schizophrenia may
result from the gender differences in coping with stress (Haug et al.,
2015). Compared to men, women tend to ruminate more about stressors
and have negative thoughts. The gender difference in rumination and
coping explains the gender difference in the prevalence of psychosis
(Assari and Lankarani, 2016).

Our findings indicated that there was a gender difference in the
association between socioeconomic conditions and schizophrenia.
Although male adults in high socioeconomic conditions areas was re-
lated to decreased risk of schizophrenia, female adults in high socio-
economic conditions areas were related to increased risk of schizo-
phrenia. As the common proxy for socioeconomic conditions, education
has been recognized as an important and modifiable socioeconomic
determinant of schizophrenia. One explanation is that the association
between education and health varies in sociocultural contexts
(Galobardes et al., 2007). For instance, although Chinese women's
status is steadily rising, China is still a traditional male-dominated so-
ciety. Higher socioeconomic conditions areas may be connected with
more utilization of health services, which was only reflected in male
due to son preference and male-dominated society in China. Ad-
ditionally, the role of education in labor force participation is more
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important to female than to male (Bank, 2012). For vulnerable groups
(such as female adults) with lower social background, achieving success
in a career may have exposed them to occupational stress and work-life
imbalance (Makikyro et al., 1997).

A striking strength of this study is the very large sample, which is
representative of the 1.9 million Chinese people. The use of the
WHODAS II and the ICD-10 Symptom Checklist for Mental Disorders as
diagnostic tools, as well as the use of experienced clinical psychiatrists
as interviewers, improved the comparability of the diagnostic process;
therefore, information bias that might have resulted from the use of
different diagnostic procedures was minimized. To our best knowledge,
this study is the first study to report the empirical results of county-level
social factors in relation to schizophrenia from a multilevel perspective
in mainland China.

However, our study also had limitations. First, there is a discrepancy
in the timing of measurement as county-level social factors and in-
dividual-level factors. Thus, we only compared the relative differences
of social factors in varying areas and its association with schizophrenia.
Secondly, as considered from a county-level perspective, the population
migration between the counties may affect our study results. However,
although population migration was restricted from the establishment of
China's strict Hukou (passport) system in the 1950s. Therefore, the
impact of population migration on results from the current study is
small. Thirdly, a cross-section design for schizophrenia disability in this
study cannot draw causal inferences. Longitudinal research is to un-
derstand the mechanisms of area-level social factors and schizophrenia.
Fourthly, some schizophrenia patients without disabilities may not
have been identified in this survey. Therefore, our findings may un-
derestimate the overall prevalence of schizophrenia. Fifthly, our survey
did not collect the information of some confounders, such as county-
level income, mental disorders and psychiatric management policies.
Therefore, the associations between county-level risk factors and schi-
zophrenia should be interpreted cautiously.

In conclusion, this research suggested that county-level social fac-
tors, in the form of socioeconomic conditions, divorce rate and urba-
nization rate, were associated with the risk of schizophrenia. There
were gender differences in these associations. This study contributes to
the literature on schizophrenia in developing nations of a non-western
context. This study indicates that action to reduce the disparities in
schizophrenia will require attention to the area-level context of high
urbanization rates. Strategies for improving the access to health ser-
vices for individuals in areas with high urbanization rates are needed.
Furthermore, public policies that seek to promote gender equality
especially in areas with high socioeconomic conditions and divorce
rates will play a fundamental role in improving the mental health of
females. Future research is needed to confirm the findings, understand
the reasons for the variations, and identify area-specific policy im-
plications.
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