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ABSTRACT

Objectives Health disparities in schizophrenia are

well established. However, it is less understood

whether area-level socioeconomic status (SES) is
differentially associated with schizophrenia depending on
individual-level SES. Therefore, using a nationally large
representative data, this study investigated the association
between individual-level SES, area-level SES and their
interaction with schizophrenia in Chinese adults from a
multilevel perspective.

Setting Household interviews in 734 counties (districts),
2980 towns (streets) and 5964 communities (villages)
from 31 provinces, People's Republic of China, as part

of the cross-sectional survey of Second China National
Sample Survey on Disability.

Participants 1909 205 men and women aged 18 years
old and above.

Primary and secondary outcome measures A screen
followed by clinical diagnosis was used to identify
schizophrenia, and schizophrenia was ascertained
according to the International Statistical Classification of
Diseases, 10th Revision (code F20).

Results 1-SD increase in individual SES was associated
with decreased risk of schizophrenia (OR=0.45, 95%
C10.43 to 0.46). 1-SD increase in area-level SES was
associated with increased risk of schizophrenia (OR=1.30,
95% C/1.24 to 1.37). The interaction of individual SES
and area-level SES was statistically significant (OR=1.05,
95% C11.02 to 1.08); as the level of area SES increased,
schizophrenia risk of lower SES people grew faster than
the risk of higher SES people.

Conclusions Area-level SES is particularly important

to mental health of low SES individuals, with low SES
people in high SES counties having the highest risk of
schizophrenia than other groups. Action to reduce SES
disparities in schizophrenia will require attention to the
area-level context of low SES adults.

INTRODUCTION

Schizophrenia is global public health
concern, causing a total loss of 16.8million
disability adjusted life years (DALY) world-
wide' and being the leading cause of mental
disability.” People with schizophrenia have

Strengths and limitations of this study

» This study is the first study to report the empirical
results of the interaction of individual-level and
area-level socioeconomic status (SES) and their
association with schizophrenia from a multilevel
perspective in mainland China.

» We used a very large-size and population-based
design survey to study the relationship between in-
dividual-level and area-level SES and schizophrenia.

» The use of International Statistical Classification
of Diseases, 10th Revision Symptom Checklist for
Mental Disorders as diagnostic tools, as well as the
use of experienced clinical psychiatrists as inter-
viewers, improved the comparability of the diagnos-
tic process.

» The population migration between the counties may
affect our study results, although the impact of pop-
ulation migration on results is small because of the
restriction from China’s strict migration regulating.

» Further studies need to understand the mechanisms
of SES and schizophrenia, because the cross-sec-
tional design in this study cannot draw causal
inferences.

2-2.5 times mortality rate higher than the
general population,” and accompanied by
decreased physical functioning, social partic-
ipation and self-care ability.! Accumulating
evidence reported the social disparities in
schizophrenia, which increased the mental
health inequalities and high burden for
healthcare system.”

In considering how to reduce schizophrenia
social disparities and perfecting the level
of healthcare system, the context in which
risk factors are produced needs to be better
understood. Robust evidence demonstrates
an association between area-level socioeco-
nomic status (SES) and schizophrenia.6 Indi-
viduals who live in more advantaged areas
are often accompanied by fewer health risk
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factors and lower mortality rates for schizophrenia.®’

Many mechanisms, such as the cost of available resources,
environmental exposures (eg, social stress and household
crowding), elevated inflammation, infections, greater
allostatic load and vitamin D deficiency, may contribute
to schizophrenia as a function of area-level SES.”"

Itis clear that, independent of individual-level SES, area-
level SES is associated with the risk of schizophrenia."
However, it is unclear whether this linkage of area SES
will be stronger or weaker depending on individual SES.
Four relevant theoretical models were used to interpret
that how area SES and individual SES may interact in rela-
tion to health: the double jeopardy hypothesis, collective
resources model, fundamental cause theory and the rela-
tive deprivation hypothesis.'*'* The first three models all
predict the similar pattern, which indicate that the health
of lower SES individuals will be particularly worse off if
they reside in lower SES areas. Whereas the relative depri-
vation hypothesis regards that the health of lower SES
individuals may be worse if they live in higher SES areas
than if they reside in lower SES areas.

To our best knowledge, little evidence was focusing
area-level SES and the cross-level interaction between
area-level and individual-level SES with schizophrenia
in Chinese mainland. Moreover, no evidence used the
counties as the units to study this issue. As the particu-
larly important administrative unit in China, county, with
average 500000persons, is the lowest most basic layer at
which the public health policy functioned.'"* Studying
the schizophrenia issue at the county level would be
very helpful for perfecting the level of mental health-
care system and promoting psychiatric policies in China.
Accordingly, this study would use a nationally large repre-
sentative data to investigate county-level and individu-
al-level SES and their interaction with schizophrenia in
Chinese mainland.

METHODS

Study population

Participants in this analysis were members of Second
National Sample Survey on Disability. This survey is a
national sample survey implemented from 1 April to 31
May 2006, designed to be covered all provincial admin-
istrative 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 prov-
inces, autonomous regions and municipalities under the
Central Government in China. Over 20000 interviewers,
6000 doctors of various specialties and 50 000 survey assis-
tants attended this survey. This survey used face-to-face
household interview to investigate every family member
in the selected households. Details could be found else-
where.'” Data cannot be shared publicly because of legal
restrictions, that is, the data contain potentially sensi-
tive information. The State Council of China imposed
the restrictions according to the Statistical Law of the

People’s Republic of China (1996 Amendment). Data
are available from the Data Access committee of China
Disabled Persons Federation (http://www.cdpf.org.cn/
special/dlzt/cydc/index.htm) for researchers who meet
the criteria for access to confidential data.

Patient and public involvement

It is a population-based survey conducted to ascertain
the prevalence, socioeconomic conditions and demand
of rehabilitation services of the handicapped persons in
China. The results of this survey will help stakeholders
to understand the survival status of the disabled and find
the useful medical and rehabilitation services for them. A
total of 1909205 individuals aged 18 years or older from
31 provinces, autonomous regions and municipalities in
China participated in this survey. Of these, 7628 patients
with schizophrenia were involved. Study subjects only
participated the collection of study data. All patients can
be informed of the health examinations results in free of
charge in this survey.

Schizophrenia assessment
This survey identified schizophrenia by the combination
of self-reports or family members’ reports and on-site
diagnosis by psychiatrists:

First, this survey used a questionnaire to screen partici-
pants who were likely to be meeting thresholds to indicate
psychiatric morbidity/difficulties. People meeting thresh-
olds to indicate psychiatric morbidity/difficulties was
defined as persons who were affected by psychiatric disor-
ders for more than 1year and experienced disturbance in
cognition, emotion and behaviour that had impacted on
their daily living activities and social participation. This
survey used a screening questionnaire to identify partic-
ipants who were meeting thresholds to indicate psychi-
atric morbidity/difficulties by face-to-face interview. This
questionnaire was developed according to the ‘Guide-
lines and Principles for the Development of Disability
Statistics’, recommended by the United Nations.'® It had
been tested in three pilot studies and had been demon-
strated high reliability in Chinese population.” The
questionnaire includes five questions: (1) has a poor
memory (forgetful)?, (2) has difficulty in concentration
their emotions (his/her mind often wanders)?, (3) has
difficulty controlling their emotions (moody, too joyful
or too joyless)?, (4) has strange language and/or weird
behaviour that could not be understood or accepted by
a normal person? and (5) fasting drinking (for at least
five times per week) or hypnotic drug overdose. If any
of the screening questions was positively responded, the
identified individual was labelled as likely to be meeting
thresholds of disability with mental disorders.

Second, experienced psychiatrists used WHO Disability
Assessment Schedule, Version II (WHO DAS II) to
diagnose disability with mental disorders. Psychiatrists
who have at least 5 years of clinical experience assessed
the disabilities with mental disorders at a private quiet
room. WHO DAS II was used to evaluate social function
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Table 1 Characteristics of participants (n=1 909 205)

Total

Schizophrenia

Characteristics Median (IQR) or % Range Yes Median (IQR) or % No Median (IQR) or %
Schizophrenia
No (%) 99.60
Yes (%) 0.40
Area-level SES variables
Per capita income, yuan 3516 (2572-5498) 754-20189 3328 (2572-5060) 3516 (2572-5498)
Residents with >high school (%) 14.73 (11.16-22.93) 1.45-70.67 14.14 (10.81-20.11) 14.73 (11.16-22.99)
Residents with income below poverty 2.23 (0.60-5.46) 0-57.93 2.27 (0.71-5.52) 2.23 (0.60-5.46)
(%)
Residents with upper class 11.75 (8.62-19.23) 2.36-47.89 11.11 (8.47-17.73) 11.75 (8.62-19.23)

occupations (%)
Area-level SES

Individual-level SES variables

0.00 (-0.56 to 0.41) -2.83-3.05

-0.068 (-0.57 t0 0.27)

0.00027 (~0.56 to 0.41)

Per household income, yuan 3000 (1667-5757) 0-99999 1800(1000-3333) 3000(1667-5833)
Education *

Primary school and below (%) 15.85 28.89 15.80

Junior high school (%) 28.46 31.02 28.45

Senior high school and above (%) 55.69 40.09 55%5)
Individual-level SES 0.00 (-0.57-0.42) -1.61-12.36 -0.44 (-1.22-0.0038) 0.0018 (-0.57-0.42)
Sociodemographic variables
Age, years (+SD) 42 (32-55) 44 (32-55) 42 (35-56)
Gender

Female (%) 49.76 45.01 49.78

Male (%) 50.24 54.99 50.22
Residence

Rural (%) 64.42 70.52 64.39

Urban (%) 35.58 29.48 35.61
Marital status

Currently live without spouse (%) 79.78 70.52 79.88

Currently live with spouse (%) 20.22 29.48 20.12

*Education was treated as a continuous variable but is presented categorically for descriptive purpose.

SES, socioeconomic status.

limitations of the disability with mental disorders, which
has been validated among patients with mental disor-
ders." If needed, the family members or caregivers were
allowed to stay in the interview room and answer ques-
tions. Individuals who received a score of 52 or higher
were diagnosed as being meeting thresholds to indicate
psychiatric morbidity/difficulties.

Finally, those diagnosed as disability with mental disor-
ders were assigned to subsequent diagnostic procedures
and to determine whether diagnosed disability with
mental disorders was due to schizophrenia. The Inter-
national Statistical Classification of Diseases and Related
Health Problems, 10th Revision (ICD-10) Symptom
Checklist for Mental Disorders was administered to diag-
nose schizophrenia (ICD-10 code F20)." The ICD-10
code F20 diagnostic criteria have been widely used in the
ascertainment of schizophrenia among Chinese people
and have presented satisfactory reliability and validity.*

Study measures

Area-level SES

Participants’ addresses were linked to county-level data from
734 counties of 2000 China Census. We used 2000 census
to estimate per capita income, percentage of residents with
high school education, percentage of resident with income
below poverty (reverse coded) and percentage of residents
with upper class occupation (including manager and tech-
nical staff). Then we calculated z-scores for each variable
and summed them into an overall index to represent area-
level SES. Area-level SES had a mean of zero and SD of 1,
and the range of area-level SES was —2.83 to 3.05. Higher
values reflected higher area-level SES.

Individual-level SES

Individual-level SES was defined as a summed of zscored
of educational attainment and household income per
capita. Educational attainment was an eightresponse
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categorical variable, ranging from no school to comple-
tion of postgraduate degree. Education was treated as a
continuous variable. Categories were a combination of
years of schooling and degree attainment (no school=0,
primary school=6, junior high school=9, senior high
school=12, college=16, postgraduate degree=19). The
range of individual-level SES was -1.61/12.36, with a
mean of zero and SD of 1. Higher values of the composite
score reflected higher individual SES.

Ethics approval
All survey respondents provided consent to the Chinese
government.

Covariates

Covariates at the individual levels included age, gender
(male or female), married (married or unmarried) and
residence (urban or rural). Urban areas included both
cities and towns in this study. All cities and towns were
defined by Chinese government.

Statistical analysis

Descriptive statistics were provided to present the preva-
lence of schizophrenia by various demographic charac-
teristics. Multilevel logistic regression models were used
to test the independent associations between individ-
ual-level SES, area-level SES and their interaction and
schizophrenia. Model 1 included individual SES, as well
as age, gender, residence, whether having spouse or not.
Model 2 adjusted for model 1 criteria and area-level SES.
The interaction between individual-level and area-level
SES was added in model 3. Interclass correlation coeffi-
cient (ICC) was used to interpret the proportion of total
variance in schizophrenia that could be attributed to
area-level social factors. Statistical significance was set at
a two-tailed p value of <0.05. This study used Stata V.13.0
for Windows to conduct all statistical analyses.

RESULTS

Characteristics of participants

As shown in table 1, the median age of participants was 42
(IQR=32-55) years old. A percentage of 49.76% of partic-
ipants were female, 64.42% were living in rural areas and
79.78% were married. Compared with people without
schizophrenia, fewer female, less urbanicity and more

single were in schizophrenia patients. More details of the
characteristics in participants were shown in table 1.

At area level, the median household income per capita,
proportion of population above high school, propor-
tion of poverty and upper class occupation residents in
734 counties was 3516 (IQR=2572-5498) yuan, 14.73%
(IQR=11.16%-22.93%), 2.23% (IQR=0.60%-5.46%) and
11.75% (IQR=8.62%-19.23%), respectively. At individual
level, the median of household income per capita was 3000
(IQR=1667-5757) yuan. A percentage of 55.69 popula-
tion were in high school education and above. Compared
with people without schizophrenia, less income and less
education were in schizophrenia patients.

Table 2 presents cross-tabs between tertiles of individual
SES and neighbourhood SES tertiles. There were fewer
individuals (14.27%) with individuals SES in the top
tertile of the distribution residing in areas of the bottom
tertile. Nearly half of the individuals in the top tertile of
the individual SES distribution resided in areas of the top
tertile (61.29%).

Prevalence of schizophrenia

Table 3 presents the prevalence of schizophrenia by
different level of SES. In both advantage and disadvan-
tage SES areas, the prevalence of schizophrenia for partic-
ipants was decreased with the increased individual SES.
The schizophrenia prevalence of low, media and high
individual SES in bottom tertile SES areas (0.61%, 0.21%
and 0.11%, respectively) was lower than their counter-
parts in top tertile SES areas (0.94%, 0.40% and 0.23%,
respectively).

The association between individual-level and area-level SES
and schizophrenia

Table 4 reports multilevel logistic regression results.
Model 1 shows that 1-SD increase in individual SES was
associated with decreased risk of schizophrenia (OR=0.47,
95% CI 0.45 to 0.49) after controlling for age, gender,
residence and marital status. Model 2 adds the area-level
SES, which presents that 1-SD increase in area-level SES
was associated with increased schizophrenia (OR=1.30,
95% CI 1.24 to 1.87). The association between individ-
ual-level SES and schizophrenia also presents statistically
significant (OR=0.45, 95% CI 0.43 to 0.46) in this model.
Model 3 adds the interaction between area-level SES

Table 2 Percentage of individuals of varying individual SES in each tertile of SES areas

Area-level SES (% (n))

Bottom tertile

Middle tertile Top tertile

Individual-level SES
Bottom tertile
Middle tertile
Top tertile

51.79 (330 810)
34.43 (219 928)
13.77 (87 973)

35.08 (222 941)
39.93 (253 746)
24.99 (158 841)

14.27 (90 638)
24.44 (155 160)
61.29 (389 168)

SES, socioeconomic status.
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Table 3 Percentage of individuals of varying individual SES
in each tertile of neighbourhood

Prevalence of

Characteristics schizophrenia (%)

Total 0.40
Area-level SES
Bottom tertile 0.42
Middle tertile 0.42
Top tertile 0.35
Individual-level SES
Bottom tertile 0.73
Middle tertile 0.28
Top tertile 0.19

Area-level SES (=bottom tertile)
Individual-level SES

Bottom tertile 0.61
Middle tertile 0.21
Top tertile 0.11

Area-level SES (=middle tertile)
Individual-level SES

Bottom tertile 0.86
Middle tertile 0.26
Top tertile 0.13

Area-level SES (=top tertile)
Individual-level SES

Bottom tertile 0.94
Middle tertile 0.40
Top tertile 0.23

SES, socioeconomic status.

and individual-level SES; this cross-level interaction was
statistically significant (OR=1.05, 95% CI 1.02 to 1.08),
indicating that, as the level of area SES increased, schizo-
phrenia risk of lower SES people grew faster than the risk
of higher SES people. Figure 1 illustrates this interaction
between individual-level SES and area-level SES.

DISCUSSION
The objective of this study was to investigate the association
between individual-level, area-level SES and schizophrenia
and the ways in which individual-level and area-level
SES interact to predict schizophrenia in Chinese adults.
Results indicated that both individual-level and area-level
SES were associated with schizophrenia, such that lower
SES individual and those living in higher SES areas had
higher risk of schizophrenia. Most importantly, there was
a significant interaction between individual-level and
area-level SES in the prediction of schizophrenia.

The importance of SES for schizophrenia has been
studied for decades, and most studies focused on the
individual-level SES. This study confirmed the association

between individual SES and schizophrenia in the setting
of England,”’ Denmark® and the USA.*® The possible
reason may be that individuals in lower SES are more
likely to exposure to everyday hardships and numerous
stressful events,** which may result in schizophrenia. Also,
SES may impact schizophrenia through other SES-re-
lated factors, acting by themselves or in combination.
For instance, diminished financial resources would limit
healthcare and treatment resources access and then lead
to disease.”

Relative to individual-level SES, area-level SES have been
less investigated, particularly in eastern social context.
This study demonstrated that higher area SES was line
with increased risk of schizophrenia in Chinese adults.
One possible reason is that social disadvantage areas are
related to excess mortality of schizophrenia,”® which lead
to the lower prevalence of schizophrenia in low SES areas.
Furthermore, response biases also could be the possible
reason. In lower SES areas, people with schizophrenia are
more likely to be living alone. Therefore, the participating
rate of the survey for schizophrenia patients are lower
in disadvantage SES areas. Our supplementary analyses
could support this opinion, which indicated that married
schizophrenia patients in lower SES areas are more likely
to be picked up by the survey than single people (online
supplemental appendix table 1).

A striking finding in this study regarding the relation-
ship between cross-level interaction of individual-level
and area-level SES and schizophrenia was that as area
SES rose, schizophrenia risk of lower SES people grew
faster than the risk of higher SES people. Although little
is known about its mechanism, we can speculate some
potential reasons as well. For example, compared with
higher SES individuals, low SES individuals living in high
SES areas exposure to more psychosocial stress, greater
isolation and difficulty in social integration, upward
social comparisons and unmet expectations.?” ** Also,
low SES individuals may have higher level of unhealthy
behaviours than high SES people, which predict higher
risk for schizophrenia.®**! Furthermore, this finding
indicated that the relationship between SES and schizo-
phrenia was not consistent with the social drift hypothesis
that people with schizophrenia would drift into poorer
areas, because the results of the cross-level interaction
showed that people of low SES are more at risk of schizo-
phrenia in richer areas.

Limitations

A striking strength of this study used a very large-size
and population-based design survey to research SES
and schizophrenia, which covered 1.9 million people in
China. The use of 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 mini-
mised. To our best knowledge, this study is the first study
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Table 4 Multilevel logistic regressions of the association between individual-level SES, area-level SES and their interaction
and schizophrenia, adjusting for covariates (n=1 909 205)

Characteristics

Model 1

Model 2

Model 3

Individual-level SES, OR(95% ClI)
Area-level SES, OR(95% ClI)
Individual-level SES * area-level SES,

OR(95% Cl)

Age (continuous), OR(95% CI)

Gender

Male
Female, OR(95% Cl)

Residence

Rural
Urban, OR(95% ClI)

Marital status

0.47 (0.45 to 0.49)*

0.99 (0.99 to 0.99)**

]
1.03 (0.98 to 1.08)**

1
1.17 (1.10 to 1.24)**

0.45 (0.43 to 0.46)**
1.30 (1.24 to 1.37)"**

0.99 (0.99 to 0.99)**

]
1.02 (0.97 to 1.07)**

1
1.07 (1.00 to 1.14)**

0.44 (0.42 to 0.46)**
1.32 (1.26 to 1.38)™

1.05 (1.02 to 1.08)**

0.99 (0.99 to 0.99)*

]
1.02 (0.97 to 1.07)

1
1.07 (1.00 to 1.15)***

Currently live without spouse 1 1 1

Currently live with spouse, OR(95% ClI) 2.93 (2.80 to 3.07)*** 2.90 (2.77 to 3.04)* 2.90 (2.77 to 3.03)***
AIC 94600.49 94489.28 94480.00

BIC 94687.73 94588.98 94592.16

ICC 0.071 0.059 0.059

*p<0.05, *p<0.01, **p<0.001.
ICC, interclass correlation coefficient.

to demonstrated the empirical results of the interaction
of individual-level and area-level SES and their associa-
tion with schizophrenia from a multilevel perspective in
mainland China. Most previous studies cannot detect this
interaction because of the insufficient numbers of lower
SES people in high SES and vice versa. The large sample
in this study can provide sufficient power to fill this gap.
However, this study also had limitations. First, there is
a discrepancy in the timing of measurement as area-level

1.00-
0.08-
0.06
0.04

002././

0.00

Prediction of the probability of schizophrenia

Low individual-level SES ~——®#—— High individual-level SES

Figure 1 Predicted probability of schizophrenia by area-
level SES and individual-level SES. figure 1 illustrates this
interaction between individual-level SES and area-level SES.
This interaction was statistically significant, indicating that,
as the level of area SES increased, the association between
individual SES and schizophrenia was increased. SES,
socioeconomic status.

social factors and individual-level factors. Thus, this study
only compared the relative differences of social factors
in varying areas and its association with schizophrenia.
Second, the population migration between the coun-
ties may affect our study results, although the impact of
population migration on results is small because of the
restriction from China’s strict migration regulating by the
household registration system called Hukou (passport)
system. Third, a cross-sectional design in this study cannot
draw causal inferences. Further studies need to under-
stand the mechanisms of SES and schizophrenia. Fourth,
some schizophrenia patients with their short duration of
illness or better social function may not have been iden-
tified in this survey. Therefore, these findings may under-
estimate the overall prevalence of schizophrenia. Fifth,
county-level SES may not reflect the true area level SES
to the participants in this study. Further studies need to
provide more ‘ecological’ understanding of the levels of
social environments to which people exposed by using
smaller area-level SES survey materials. Sixth, this study
should be interpreted with caution because of the lack of
design weights used in the analysis stage.

CONCLUSIONS

This study showed that individual-level and area-level
SESs were associated with the risk of schizophrenia. Area-
level SES is particularly important to mental health of low
SES individuals, with low SES people in high SES coun-
ties having the highest risk of schizophrenia than other
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groups. Further studies need to explore the aetiology and
mechanism of this association. This study suggested that
individuals do benefit from the equality of resources and
knowledge generally associated with SES areas. Action to
reduce SES disparities in schizophrenia will require atten-
tion to the area-level context of low SES adults in China.

Acknowledgements We would like to thank patient advisers and the staff of the
provincial and municipal federations of disabled people for their support in data
collection and management.

Contributors YL, LZ and PH contributed equally to this study. YL drafting the
manuscript, study concept and design, data analysis and interpretation. PH and
LZ: study concept and critical revision of article for important intellectual content.
LP and CG: revision of article. XZ: study concept and design and critical revision
of article for important intellectual content. All authors gave final approval of the
version to be published.

Funding This work was supported by the State Key Funds of Social Science
Project of China (Grant No. 09&ZD072), National Natural Science Foundation of
China (Grant No. 71661167003), Changjiang Scholar Incentive Program of Ministry
of Education and PKU President Scholarship.

Disclaimer None of the funders had any role in the design, analysis, interpretation
of results, or preparation of this paper.

Competing interests Not required.
Patient consent for publication Parental/guardian consent obtained.

Ethics 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.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Collins PY, Patel V, Joestl SS, et al. Grand challenges in global
mental health. Nature 2011;475:27-30.

2. Switaj P, Anczewska M, Chrostek A, et al. Disability and
schizophrenia: a systematic review of experienced psychosocial
difficulties. BMC Psychiatry 2012;12:193.

3. World Health Organization. Premature death among people with
severe mental disorders, 2013. Available: http://www.who.int/mental_
health/management/info_sheet.pdf

4. Barbato A. Schizophrenia and public health. Geneva: World Health
Organization, 1998.

5. Kohn ML. Social class and schizophrenia: a critical review. In: Morris
RJ, ed. Perspectives in abnormal behavior. Pergamon: Oxford Press,
1974: 6. 99-116.

6. Allardyce J, Boydell J. Review: the wider social environment and
schizophrenia. Schizophr Bull 2006;32:592-8.

7. Tsai K-Y, Chung T-C, Lee C-C, et al. Is low individual socioeconomic
status (Ses) in high-SES areas the same as low individual Ses in low-

10.

11.

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

SES areas: a 10-year follow-up schizophrenia study. Soc Psychiatry
Psychiatr Epidemiol 2014;49:89-96.

Sariaslan A, Larsson H, D'Onofrio B, et al. Does population density
and neighborhood deprivation predict schizophrenia? A nationwide
Swedish family-based study of 2.4 million individuals. Schizophr Bull
2015;41:494-502.

Allardyce J, Boydell J. Environment and schizophrenia: review:

the wider social environment and schizophrenia. Schizophr Bull
2006;32:592-8.

Toulopoulou T, Picchioni M, Mortensen PB, et al. Iq, the urban
environment, and their impact on future schizophrenia risk in men.
Schizophr Bull 2017;43:1056-63.

Bhavsar V, Boydell J, Murray R, et al. Identifying aspects of
neighbourhood deprivation associated with increased incidence of
schizophrenia. Schizophr Res 2014;156:115-21.

Stafford M, Marmot M. Neighbourhood deprivation and health: does
it affect us all equally? Int J Epidemiol 2003;32:357-66.

Robert SA. Socioeconomic position and health: the independent
contribution of community socioeconomic context. Annu Rev Sociol
1999;25:489-516.

Enhu Y. Research on county economic development [J]. Exploration
of economic problems (in Chinese) 2007;4:94-8.

Zheng X, Chen G, Song X, et al. Twenty-Year trends in the prevalence
of disability in China. Bull World Health Organ 2011;89:788-97.
Nations U, Division S. Guidelines and principles for the development
of disability statistics. New York: United Nations, 2001.

Zhang J. Study of Disability Survey Method Institute of Population
Research (in Chinese). Beijing: Peking University, 2010.

Organization WH. World Health Organization Disability Assessment
Schedule (WHODASII). Training Manual: a guide to administration.,
2000. Geneva: who. Available: http://www.who.int/icidh/whodas/
Organization, W.H. The ICD-10 classification of mental and
behavioural disorders: clinical descriptions and diagnostic guidelines.
Geneva: World Health Organization, 1992: 10. 86-92.

St Clair D, Xu M, Wang P, et al. Rates of adult schizophrenia following
prenatal exposure to the Chinese famine of 1959-1961. JAMA
2005;294:557-62.

Castle DJ, Scott K, Wessely S, et al. Does social deprivation during
gestation and early life predispose to later schizophrenia? Soc
Psychiatry Psychiatr Epidemiol 1993;28:1-4.

Byrne M, Agerbo E, Eaton WW, et al. Parental socio-economic
status and risk of first admission with schizophrenia- a Danish
national register based study. Soc Psychiatry Psychiatr Epidemiol
2004;39:87-96.

Jones BJ, Gallagher BJ, Pisa AM, et al. Social class, family history
and type of schizophrenia. Psychiatry Res 2008;159:127-32.

Parke RD, Clarke-Stewart KA. The effects of parental incarceration
on children: Perspectives, promises, and policies. Washington, DC:
Urban Inst, 2003: 189-232.

Brown AS, Susser ES, Jandorf L, et al. Social class of origin and
cardinal symptoms of schizophrenic disorders over the early illness
course. Soc Psychiatry Psychiatr Epidemiol 2000;35:53-60.

Brown S, Inskip H, Barraclough B. Causes of the excess mortality of
schizophrenia. Br J Psychiatry 2000;177:212-7.

Wang JJ, Snyder M, Kaas M. Stress, loneliness, and depression

in Taiwanese rural community-dwelling elders. Int J Nurs Stud
2001;38:339-47.

Kawachi |, Kennedy BP. Income inequality and health: pathways and
mechanisms. Health Serv Res 1999;34:215-27.

Kendler KS, Lénn SL, Sundquist J, et al. Smoking and schizophrenia
in population cohorts of Swedish women and men: a prospective co-
relative control study. Am J Psychiatry 2015;172:1092-100.

Mulia N, Karriker-Jaffe KJ. Interactive influences of neighborhood
and individual socioeconomic status on alcohol consumption and
problems. Alcohol Alcohol 2012;47:178-86.

Chuang Y-C, Li Y-S, Wu Y-H, et al. A multilevel analysis of
neighborhood and individual effects on individual smoking and
drinking in Taiwan. BMC Public Health 2007;7:151.

Luo Y, et al. BMJ Open 2019;9:2026532. doi:10.1136/bmjopen-2018-026532


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1038/475027a
http://dx.doi.org/10.1186/1471-244X-12-193
http://www.who.int/mental_health/management/info_sheet.pdf
http://www.who.int/mental_health/management/info_sheet.pdf
http://dx.doi.org/10.1093/schbul/sbl008
http://dx.doi.org/10.1007/s00127-013-0716-9
http://dx.doi.org/10.1007/s00127-013-0716-9
http://dx.doi.org/10.1093/schbul/sbu105
http://dx.doi.org/10.1093/schbul/sbl008
http://dx.doi.org/10.1093/schbul/sbw147
http://dx.doi.org/10.1016/j.schres.2014.03.014
http://dx.doi.org/10.1093/ije/dyg084
http://dx.doi.org/10.1146/annurev.soc.25.1.489
http://dx.doi.org/10.2471/BLT.11.089730
http://www.who.int/icidh/whodas/
http://dx.doi.org/10.1001/jama.294.5.557
http://dx.doi.org/10.1007/BF00797825
http://dx.doi.org/10.1007/BF00797825
http://dx.doi.org/10.1007/s00127-004-0715-y
http://dx.doi.org/10.1016/j.psychres.2007.08.006
http://dx.doi.org/10.1007/s001270050008
http://dx.doi.org/10.1192/bjp.177.3.212
http://dx.doi.org/10.1016/S0020-7489(00)00072-9
http://www.ncbi.nlm.nih.gov/pubmed/10199670
http://dx.doi.org/10.1176/appi.ajp.2015.15010126
http://dx.doi.org/10.1093/alcalc/agr168
http://dx.doi.org/10.1186/1471-2458-7-151

	Individual-level and area-level socioeconomic status (SES) and schizophrenia: cross-sectional analyses using the evidence from 1.9 million Chinese adults
	Abstract
	Introduction﻿﻿
	Methods
	Study population
	Patient and public involvement
	Schizophrenia assessment
	Study measures
	Area-level SES
	Individual-level SES

	Ethics approval
	Covariates
	Statistical analysis

	Results
	Characteristics of participants
	Prevalence of schizophrenia
	The association between individual-level and area-level SES and schizophrenia

	Discussion
	Limitations

	Conclusions
	References


