BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses
online. We also post the versions of the paper that were used during peer review. These are the
versions that the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited
or distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of
record of the manuscript is available on our site with no access controls, subscription charges or pay-
per-view fees (http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
editorial.bmjopen@bmj.com



http://bmjopen.bmj.com/
mailto:editorial.bmjopen@bmj.com

BMJ Open

BM) Open

Neighborhood characteristics and mental disorders in three
large Chinese cities: Multilevel mixed models from the
cross-sectional World Mental Health Surveys

Journal:

BMJ Open

Manuscript ID

bmjopen-2017-017679

Article Type:

Research

Date Submitted by the Author:

09-May-2017

Complete List of Authors:

Chiavegatto Filho, Alexandre; School of Public Health of the University of
Sao Paulo, Epidemiology

Sampson, Laura; Boston University School of Public Health, Epidemiology
Martins, Silvia; Columbia University Mailman School of Public Health,
Epidemiology

Yu, Shui; Boston University School of Public Health, Epidemiology

Huang, Yueqin; Peking University Sixth Hospital, Institute of Mental Health
He, Yanling; Shanghai Mental Health Center, Shanghai Jiao Tong University
School of Medicine, Department of Psychiatric Epidemiology and
Department of Psychiatry

Lee, S; Chinese University of Hong Kong, Department of Psychiatry

Hu, Chiyi; Shenzhen Institute of Mental Health

Zaslavsk, Alan; Harvard Medical School, Department of Health Care Policy
Kessler, Ronald; Harvard Medical School, Department of Health Care Policy
Galea, Sandro; Boston University School of Public Health, Epidemiology

<b>Primary Subject
Heading</b>:

Global health

Secondary Subject Heading:

Mental health, Epidemiology, Public health, Research methods, Sociology

Keywords:

Anxiety disorders < PSYCHIATRY, Depression & mood disorders <
PSYCHIATRY, Impulse control disorders < PSYCHIATRY, Substance misuse
< PSYCHIATRY, PUBLIC HEALTH, STATISTICS & RESEARCH METHODS

ARONE"

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




Page 1 of 47 BMJ Open

Neighborhood characteristics and mental disorders in three large Chinese cities: Multilevel mixed

models from the cross-sectional World Mental Health Surveys

©CoO~NOUTA,WNPE

10 Chiavegatto Filho ADP, PhD', Sampson L, BA%, Martins SS, MD, PhD’, Yu S, MA?, Huang Y,
12 PhD*, He Y, MD’, Lee S, MBBS®, Hu C, MD, PhD’, Zaslavsky A, PhD®, Kessler RC, PhD®, Galea

14 S, MD, DrPH**

'School of Public Health of the University of Sao Paulo, Department of Epidemiology, 715 Av Dr
21 Arnaldo, Sao Paulo, SP, Brazil 01246-904

23 *Boston University School of Public Health, Department of Epidemiology, 715 Albany Street,

25 Boston, MA, U.S.A. 02118

27 3Columbia University Mailman School of Public Health, Department of Epidemiology, 722 West

29 168" Street, New York, NY, U.S.A. 10032

*Institute of Mental Health/The Sixth Hospital, Peking University. 51 Hua Yuan Bei Road. Haidian
34 District, Beijing, P. R. China 100191

36 >Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine, Department of
38 Psychiatric Epidemiology and Department of Psychiatry, 600 Wan Ping Nan Lu, Shanghai, P. R.

40 China 200030

42 5The Chinese University of Hong Kong, Department of Psychiatry, G/F Multicentre, [ Tai Po
Hospital,[1Tai Po, Hong Kong, P. R. China.

47 ’Shenzhen Institute of Mental Health and Shenzhen Kangning Hospital, No.1080, Cuizhu Road,

49 Luohu District, Shenzhen, Guangdong Province, P. R. China.

51 *Harvard University Medical School, Department of Health Care Policy, 180A Longwood Avenue,

53 Boston, MA, U.S.A. 02115

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

All correspondence should be directed to Sandro Galea, MD, Boston University School of Public
Health, Department of Epidemiology, 715 Albany Street, T301, Boston, MA, U.S.A. 02115.

Telephone: 617-638-4644. Email: Sgalea@bu.edu

Word count: 3,365

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 47



Page 3 of 47

©CoO~NOUTA,WNPE

BMJ Open

ABSTRACT

Objectives: The rapid growth of urban areas in China in the past few decades has introduced
profound changes in family structure and income distribution that could plausibly affect mental
health. Although multi-level studies of the influence of area-level socioeconomic factors on mental
health have become more common in other parts of the world, a study of this sort has not been
carried out in Chinese cities. Our objectives were to examine the associations of two key
neighborhood-level variables—relative income and percentage of married individuals living in a
neighborhood—with individual-level mental disorders net of individual-level characteristics in three
Chinese cities.

Setting: Household interviews in Beijing, Shanghai, and Shenzhen, PRC, as part of the cross-
sectional World Mental Health Surveys.

Participants: 4,072 men and women aged 17 or older

Primary and secondary outcome measures: History of mental disorder and past-year mental
disorder among both the full sample and those with a history of disorder.

Results: About 13% of respondents met criteria for lifetime history of any disorder and 8.2% met
criteria for any disorder in the past year. Neighborhood-level proportion of married residents was
associated with reduced odds of both lifetime (OR: 0.66, 95% CI: 0.45-0.96; P-value = 0.03) and
past-year (OR: 0.59, 95% CI: 0.38-0.91; P-value = 0.014) individual-level disorder, net of
individual-level marital status. Neighborhood-level household relative income, in comparison, was
not statistically significantly associated with odds of disorder.

Conclusions: The proportion of married residents in a neighborhood was significantly inversely
associated with prevalence of mental disorders in this sample of Chinese cities. While the relative
importance of causation versus selection is unclear from cross-sectional data, causal mechanisms
could include neighborhood processes that influence vulnerability to mental disorders in rapidly

growing areas of China. Future work may examine these relationships longitudinally.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

Strengths of this study:

e  We are the first to our knowledge to investigate the association of neighborhood
characteristics with mental disorders in large urban areas of China

e We completed sensitivity analyses of different types of regression models in order to
account for both the complex survey design and the multilevel nature of the analysis, and
found that our findings are robust

e  We used statistical weights in order for ensure that our sample was representative of the
demographics of the cities included

Limitations of this study:

o The cross-sectional design does not allow us to examine true temporality of our exposures

and outcomes

e The data were collected from 2002-2007
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INTRODUCTION

China, the world’s most populous country, has recently experienced the largest internal migration
process in human history; the proportion of the population living in urban areas increased from
36.2% in 2000 to 50.0% in 2011.(1, 2) Mental disorders are an important concern in urban areas
with rapid and unequal growth.(3) Despite important early gains in personal well-being, recent
studies have suggested that the negative effects of rapid urbanization on the mental health of
Chinese residents may have now caught up with the potential benefits of economic growth.(4, 5)
Results from the Global Burden of Disease Study found that mental disorders accounted for seven of
the top 20 causes of years living with a disability (YLD) in China, with all disorders increasing in
absolute terms from 1990 to 2010.(4) It is estimated that around 173 million Chinese adults have a

mental disorder, 158 million of whom have never received any professional treatment.(6)

Based on this literature, it is becoming increasingly important to characterize the risk and protective
factors for mental disorders in urban China. Individual factors such as demographics and
socioeconomic position have long been known to be associated with mental disorders in urban areas
worldwide, but neighborhood characteristics are a growing area of concern, especially in rapidly
developing countries.(7, 8) Neighborhoods are responsible for the conditions in which people are
born, grow, live, and age; neighborhood-level characteristics may represent both an important driver

of mental health and an opportunity for prevention.(9)

Extant work has shown that neighborhood characteristics such as violence, economic disadvantage,
social interactions, and income inequality are associated with depression and other mental disorders
in urban areas.(10, 11) While research has examined the association between neighborhood factors

and physical health in Shanghai,(12) no previous analyses to our knowledge have assessed

associations of neighborhood-level factors with mental disorders in Chinese cities.
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To better understand the potential role of neighborhood factors in determining mental health, we
analyzed community epidemiological survey data collected in three of the largest urban areas in
China: Shanghai, Beijing, and Shenzhen. We focused on two neighborhood-level contextual
variables that we hypothesized to be associated significantly with prevalence of mental disorders:

neighborhood-level income and percent of neighborhood residents who are married.

The focus on income is based on abundant evidence that group-level income is associated with
health indicators in the U.S., even when taking into account individual income.(13) Neighborhood-
level income could be associated with availability of salutary resources that would otherwise not be
present in particular neighborhoods.(14) Further, neighborhood-level income may be associated
with strong pro-social forces such as social cohesion that are themselves linked to better health.(15)
The focus on marriage is motivated by the finding of previous studies that in China, family
disruption is associated with a higher risk of mental disorder, possibly a manifestation of the
importance of family-oriented life in Chinese culture.(16, 17) In addition, reports of the importance
of family arrangements in overall community life in China, such as social interactions and political
participation, suggest that neighborhood-level family relations could plausibly have an effect on

mental disorders after accounting for individual marital and relationship status.

METHODS

Sample

The sample was comprised of residents aged 17 or older in the cities of Shenzhen, Beijing, and
Shanghai who participated in the World Mental Health (WMH) Survey Initiative (Table 1). The
Beijing and Shanghai surveys were carried out in 2002-2003 and the Shenzhen survey in 2006-2007.
The samples in all three cities were based on a multi-stage area clustered household survey design,

described in detail elsewhere.(16, 18, 19)
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Table 1. WMH Sample Characteristics by City

Field Age
City Survey”  Sample characteristics Sample size Response rate”
dates range

©CoO~NOUTA,WNPE

11 Part | Part I1

13 Beijing / B-WMH / Beijing and Shanghai

15 Shanghai S-WMH metropolitan areas 2002-3 18-70 5,201 1,628 4.7

19 Shenzhen Shenzhen  Shenzhen metropolitan

21 area. Included

23 temporary residents as  2006-7 17-88 7,134 2,476 80.0
25 well as household

residents

30 TOTAL (12,335) (4,104) 77.7

34 “ B-WMH (The Beijing World Mental Health Survey); S-WMH (The Shanghai World Mental Health
Survey)

39 ” The response rate is calculated as the ratio of the number of households in which an interview was

41 completed to the number of households originally sampled, excluding from the denominator households
43 known not to be eligible either because of being vacant at the time of initial contact or because the

45 residents were unable to speak the designated languages of the survey. The weighted average response

47 rate is 77.7%.
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Neighborhoods in this sample consisted of neighborhood committees (NCs), the official, local
community organizations in urban China that consist of 100-700 households, and that were also
used as the primary sampling unit in the WMH study in China.(16) In Shenzhen, work units (e.g.,
schools or companies) were also used as primary sampling units in addition to NCs, in order to
capture temporary residents living in the city for at least one year. After combining Beijing,
Shanghai and Shenzhen and including both NCs and work units under the definition of

neighborhood for this study, our sample consisted of 143 total neighborhoods.

All participants completed Part I of the survey, which assessed core disorders and demographics,
while a probability subsample consisting of all respondents who met lifetime criteria for any Part I
disorder plus a probability subsample of 25% of other Part I respondents completed Part II (n =
2,476 in Shenzhen, n = 914 in Beijing, and n = 714 in Shanghai; Table 1). The sample was weighted
to adjust for differential sampling of Part I respondents into Part II, for differential probability of
selection within households (one respondent selected for interview in each household regardless of
household size, creating an inverse association between number of household residents and
probability of selection), and to match socio-demographic distributions in the respective cities.(19)
The weighted Part II sample represents the distribution of mental disorders and marital status in the
entire sample without bias and adjusts the sample for minor discrepancies from the population on
the distributions of age, sex, and marital status; the analyses reported in this paper are based on this
weighted Part Il sample, with the exception of 32 respondents (0.2% of the weighted Part II sample)
who refused to answer or answered “don’t know” on a key covariate, resulting in a final analytic

sample of 4,072 respondents.

Data collection
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WMH interviews were administered face-to-face in the homes of respondents by trained lay
interviewers. The WMH interview schedule was translated using a standardized World Health
Organization (WHO) translation, back-translation, and harmonization protocol.(20) Written,
informed consent after a full description of the study was obtained from all participants before
conducting the surveys. These consent procedures were approved by the Institutional Review
Boards of the Shenzhen Institute of Mental Health and the Research Center for Contemporary China

in Beijing.

Measures

Primary outcome: Mental disorders

Mental disorders were assessed with the WHO Composite International Diagnostic Interview (CIDI)
Version 3.0.(21) The disorders assessed included anxiety (posttraumatic stress disorder, panic
disorder, specific phobia, social phobia, agoraphobia, adult separation anxiety, generalized anxiety
disorder), mood (major depressive disorder, dysthymic disorder, bipolar/sub-threshold bipolar
disorders), behavioral (intermittent explosive disorder, oppositional defiant disorder, conduct
disorder, attention-deficit/hyperactivity disorder), and substance use (alcohol and drug abuse with or
without dependence) disorders. Diagnoses were based on the definitions and criteria of the
American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders Fourth
Edition (DSM 1V).(22) Both lifetime and past-year diagnoses were assessed. Clinical calibration
studies carried out in a number of WMH countries confirmed good concordance of DSM-1V
diagnoses based on the CIDI with diagnoses based on blinded clinical reappraisal interviews using
the Structured Clinical Interview for DSM-IV (SCID).(23, 24) Due to concern about recall,
disorders defined as beginning in childhood (attention-deficit/hyperactivity disorder, conduct

disorder, and oppositional defiant disorder) were assessed only among respondents aged 18—44.

Individual-level fixed effects
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Individual-level covariates chosen for this analysis included age (categorized into 35-49 and 50+ vs.
18-34), sex (female vs. not), marital status (married vs. not), employment status (unemployed vs. not
employed vs. “don’t know”/refused), migrant status (migrant to a large city vs. not, where migrant
was defined as not “raised mostly in a large city”), income, and education. Individual income was
defined as the combined income of all family members divided by number of family members. The
ratio of individual income to the weighted median city-level income was then calculated and split
into tertiles to represent categorical levels of relative individual income. Individual education was

categorized as being above vs. below the median of country-level education.

Individual-level random effects

A random intercept at the neighborhood level was included in all models, in order to allow the
predicted probabilities from each model to vary by neighborhood. Additionally, random coefficients
for individual-level income were included in the main models predicting lifetime and past-year
disorder, to assess whether the effects of individual-level income varied across neighborhoods and

act as the error term for tests of associations of these variables with diagnostic outcomes.

Neighborhood-level fixed effects

We divided the median income in each neighborhood by the city-level median to calculate relative
neighborhood-level income. The neighborhood-level marital status variable was calculated as the
weighted proportion of married individuals in each stratum. Each of these variables was then split
into tertiles to classify each neighborhood as high, intermediate, or low on each of these two

neighborhood-level measures, and used as categorical fixed effects.

Data Analysis
Data analysis was carried out using SAS version 9.4. We used SAS survey procedures to calculate

valid design-based standard errors for frequencies and means. Weighted, multilevel, multivariate,
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mixed logistic regression models were estimated using Proc Glimmix with neighborhood as a
repeated subject and both fixed and random effects varying at the neighborhood level. One set of
models predicted lifetime history and past-year disorders in the total sample, while another predicted
persistence, defined as the probability of past-year disorders in the subsample of respondents with

history of disorder that began prior to the past year.

For sensitivity analyses, we also ran multilevel models using a jackknife resampling method for
estimation of variance and SAS Surveylogistic regressions without repeated measures correction,
and found very similar results across all three methods, suggesting robust findings (see appendix

tables).

RESULTS

Prevalence of mental disorders (outcome)

Thirteen percent of the weighted analytic sample met criteria for lifetime history of any DSM-
IV/CIDI disorder, and 8.2% met criteria for past-year disorder (Table 2). Over half (62.7%) of those
who experienced disorder that onset prior to the past year (n = 1,022) also met criteria for past-year

diagnosis (persistence).
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Table 2. Prevalence and Means of Independent and Dependent Variables Among 4,072 Urban China
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Residents
Unweighted Weighted  Weighted design-
Weighted %
n mean based SE ¢

Cities
Beijing 914 22.31% - 1.38%
Shanghai 713 17.43% - 0.90%
Shenzhen 2445 60.26% - 1.34%
Individual-level variables
Age 35-49 1353 24.11% - 0.84%
Age 50+ 673 13.93% - 0.73%
Female 2014 49.26% - 1.19%
Bottom tertile of ratio of individual

1278 33.16% 0.39 0.01
income to city income
Middle tertile of ratio of individual

1299 33.87% 1.05 0.01
income to city income
Top tertile of ratio of individual

1495 32.98% 3.48 0.11
income to city income
In top 50% of country-level

2770 64.30% - 1.18%
education
Married 2695 59.04% - 1.05%
Migrant to megacity 2526 63.89% - 1.18%
Unemployed 163 3.21% - 0.45%
Mental disorders
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Any lifetime disorder
Any past-year disorder

Any past-year disorder among those

©CoO~NOUTA,WNPE

10 with lifetime history prior to the past
12 12 months

14 Neighborhood-level variables
Bottom tertile of ratio of
neighborhood income to city income
21 Middle tertile of ratio of

23 neighborhood income to city income
25 Top tertile of ratio of neighborhood
27 income to city income

Bottom tertile of % married

Middle tertile of % married

34 Top tertile of % married

BMJ Open

1091

698

640

1428

1207

1437

1163
1223

1686

12.96%

8.23%

62.68%

34.97%

32.22%

32.81%

33.98%

33.41%

32.61%

0.66

0.97

1.56

40.92%

65.11%

79.83%

0.71%

0.54%

2.01%

0.01

0.00

0.02

0.38%

0.15%

0.19%

36 ¢ SE = Standard error
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Distributions of independent variables

About half (49.3%) of respondents were female; 24.1% were 35 to 49 years old; 13.9% were 50
years or older; 59.0% were married; 63.9% were migrants to a large city; and 3.2% were
unemployed (Table 2). The mean ratio of individual income to city income was 0.39, 1.05, and 3.48

in the bottom, middle, and top tertile, respectively.

The mean of the relative neighborhood-level income was 0.66 for the bottom tertile, 0.97 for the
middle tertile, and 1.56 for the top tertile. Neighborhood-level mean percentages of married

individuals for tertile categories were 40.9%, 65.1%, and 79.8% respectively.

Lifetime mental disorder models

Table 3 reports the multivariate, logistic regressions for individual variables only (first column),
neighborhood-level income as the main independent variable of interest (second column), and
neighborhood-level percentage of married individuals as the main independent variable of interest
(third column) with any lifetime disorder as the outcome. The associations between individual fixed
effects and mental disorders were modest, with the exception of the significant associations of lower
odds of disorder with being female (OR: 0.76 in all models) and with being in the middle age group

compared to the youngest (OR’s range from 0.69 to 0.74).
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Table 3. Logistic Multilevel, Multivariate Mixed Regression Models Predicting Any Lifetime Disorder Among

4,072 Urban China Residents “

95% CI  95% CI 95% CI  95% CI 95% CI  95% CI

©CoO~NOUTA,WNPE

10 Odds Lower  Upper  Odds Lower Upper Odds  Lower Upper

12 ratio limit limit ratio limit limit ratio limit limit

14 Individual-level fixed

16 effects

Age 35-49 0.69* 0.49 0.98 0.70%* 0.50 0.98 0.74 0.52 1.04
21 Age 50+ 0.76 0.47 1.24 0.76 0.47 1.24 0.81 0.50 1.32
23  Female 0.76* 0.59 0.99 0.76* 0.59 0.98 0.76* 0.59 0.98
25  Middle tertile of ratio of

27 individual income to city ~ 0.86 0.65 1.14 0.86 0.64 1.14 0.85 0.65 1.12
income

32 Top tertile of ratio of

34  individual income to city ~ 1.14 0.86 1.51 1.14 0.85 1.53 1.12 0.84 1.48
36  income

38 In top 50% of country-

39 1.26 0.95 1.67 1.26 0.95 1.68 1.25 0.95 1.65
40 Jevel education

42 Married 0.93 0.69 1.24 0.93 0.69 1.26 0.98 0.72 1.34
45 Migrant to megacity 1.10 0.77 1.56 1.09 0.77 1.56 1.06 0.74 1.52
47  Unemployed 1.76 0.85 3.63 1.78 0.86 3.66 1.87 0.90 3.90
49 Neighborhood-level

51  fixed effects

53 Middle tertile of ratio of

o4 1.16 0.85 1.58
neighborhood income to
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city income
Top tertile of ratio of
neighborhood income to 0.99 0.73 1.34
city income
Middle tertile of %
0.72

married

Top tertile of % married 0.66*

0.49

0.45

Page 16 of 47

1.05

0.96

*=P<0.05

“ Models include the above variables as well as fixed effects for city and for having a missing value on

individual unemployment, as well as a random intercept and a random effect of relative individual income
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Higher neighborhood-level income was not statistically significant in this model (second column),

but neighborhood-level percentage of married individuals (third column) was statistically associated

with lower odds of disorder (OR: 0.72, 95% CI: 0.49-1.05 for the middle tertile compared to the

lowest, and OR: 0.66, 95% CI: 0.45-0.96 for the highest tertile compared to the lowest).

Past-year mental disorder models

Models for past-year mental disorders are presented on Table 4, with the same independent variables

included as in Table 3. Being 35 to 49 years old was consistently significantly associated with lower

odds of past-year mental disorder in comparison with younger individuals for each model (OR’s

ranged from 0.57 to 0.61). Having a high educational attainment (OR’s: 1.46 to 1.49) and being

unemployed (OR’s: 2.66 to 2.87) were significantly associated with Aigher odds of mental disorder.

Table 4. Logistic Multilevel, Multivariate Mixed Regression Models Predicting Any Past-Year Disorder

Among 4,072 Urban China Residents “

95% CI  95% CI 95% CI  95% CI 95% CI  95% CI

Odds Lower Upper Odds Lower Upper Odds Lower Upper

ratio limit limit ratio limit limit  ratio  limit limit
Individual-level fixed effects
Age 35-49 0.57* 0.38 0.84 0.57* 0.38 083 0.61* 041 0.90
Age 50+ 0.61 0.36 1.04 0.61 0.36 1.04 0.67 0.39 1.13
Female 0.86 0.64 1.15 0.86 0.64 1.15 0.85 0.63 1.14
Middle tertile of ratio of
individual income to city 0.91 0.65 1.27 0.91 0.64 1.30 0.89 0.64 1.23
income

17
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1

2

3 Top tertile of ratio of individual

4 1.06 0.77 1.45 1.09 0.78 1.52 1.03 0.74 1.41
g income to city income

2

8 In top 50% of country-level

9 1.47%* 1.02 2.11 1.49% 1.02 2.17  1.46*  1.02 2.10
10 education

11

12 Married 1.09 0.77 1.55 1.11 0.77 1.58 1.17 0.81 1.70
13

14 Migrant to megacity 1.09 0.72 1.64 1.07 0.71 1.62 1.04 0.69 1.58
15

i? Unemployed 2.66* 1.33 5.32 2.69% 1.36 532 2.87* 143 5.75
ig Neighborhood-level fixed

20

21 effects

22

23 Middle tertile of ratio of

24

25 neighborhood income to city 1.22 0.84 1.78

26

27 income

28

29 Top tertile of ratio of

30

g; neighborhood income to city 086 058 126

33 .

34 income

35

36 Middle tertile of % married 0.78 0.50 1.24
37

gg Top tertile of % married 0.59* 038 091
40

41 =P<0.05

42

43 “ Models include the above variables as well as fixed effects for city and for having a missing value on

44
45  individual unemployment, as well as a random intercept and a random effect of relative individual income
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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The second model in Table 4 shows that again, there was not a statistically significant association
between relative neighborhood-level income and odds of mental disorder. However, a higher
neighborhood-level percentage of married individuals (third column) was again significantly
associated with lower odds of disorder (OR: 0.78, 95% CI: 0.50-1.24 for the middle tertile compared

to the lowest, and OR: 0.59, 95% CI: 0.38-0.91 for the highest tertile compared to the lowest).

Persistence models

Table 5 shows the same models as in Table 4, but only among individuals with a mental disorder
that onset prior to the past year (n=1,022). Older age was significantly associated with lower odds of
past-year mental disorder (OR’s: 0.44 to 0.50 for ages 35-49 and OR’s: 0.44 to 0.47 for ages 50+),
while being married as an individual was consistently associated with higher odds (OR range: 1.61-

1.72).

Table 5. Logistic Multilevel, Multivariate Mixed Regression Models Predicting Any Past-Year Disorder

Among Those With Lifetime Disorder Prior to Past Year (n = 1,022) “

95% CI  95% CI 95% CI  95% CI 95% CI  95% CI
Odds  Lower Upper Odds Lower  Upper Odds Lower  Upper
ratio limit limit ratio limit limit  ratio limit limit
Individual-level fixed
effects
Age 35-49 0.45% 0.25 0.82 0.44* 0.24 0.80  0.50* 0.27 0.90
Age 50+ 0.44%* 0.22 0.91 0.44* 0.21 092  047* 0.23 0.98
Female 1.26 0.84 1.88 1.32 0.89 1.95 1.27 0.85 1.88
Middle tertile of ratio of 0.98 0.57 1.68 1.01 0.59 1.73 0.94 0.55 1.61
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individual income to city
income

Top tertile of ratio of
individual income to city
income

In top 50% of country-
level education

Married

Migrant to megacity
Unemployed
Neighborhood-level fixed
effects

Middle tertile of ratio of
neighborhood income to
city income

Top tertile of ratio of
neighborhood income to
city income

Middle tertile of %
married

Top tertile of % married

0.68

1.32

1.64*

0.87

2.61

0.36

0.77

1.01

0.54

0.56

BMJ Open
1.28 0.76
2.28 1.36
2.67 1.61
1.42 0.83
12.27 2.69

1.15
0.60

0.42

0.79

0.99

0.51

0.61

0.65

0.33

1.38

2.35

2.61

1.34

11.90

2.04

1.10

0.66

1.32

1.72%

0.89

2.77

1.00

0.67

0.36

0.77

1.07

0.56

0.65

0.55

0.38
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1.22

2.25

2.78

1.42

11.80

1.82

1.17

*=P<0.05

“ Models include the above variables as well as fixed effects for city and for having a missing value on

individual unemployment, as well as a random intercept

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 21 of 47

©CoO~NOUTA,WNPE

BMJ Open

Neither of the neighborhood-level fixed effects in this subsample were statistically significant at the
alpha=0.05 level (columns 2 and 3). However, the top tertile of neighborhood-level income was
borderline significant (OR: 0.60, 95% CI: 0.33-1.10), suggesting a potentially protective negative

association of higher neighborhood-level income with persistence of mental disorder.

DISCUSSION

Using data from three of the largest cities in China with multilevel mixed models, we found that
residence in neighborhoods with a higher proportion of married individuals was associated with
lower odds of both past-year and lifetime mental disorders, even after accounting for individual-
level marital status. Contrary to our expectations, living in a neighborhood with a higher relative
per-capita income was not significantly associated with lower odds of disorder, although it was
borderline significant in the subsample of respondents with a previous history of mental disorders,
suggesting that contextual income may have a more important association with persistence of mental

disorders than with onset.

These results should be interpreted in the context of several limitations. First, due to the cross-
sectional nature of this study, we cannot exclude the possibility of reverse causation that
concentrates individuals with a mental disorder in neighborhoods with fewer married individuals
and lower income. Second, the study relied on data from fully-structured lay interviews instead of
semi-structured clinician-administered interviews, which could affect both estimates of disease
prevalence and of age of onset, although the diagnostic assessments were validated with blinded

clinical reappraisal interviews.(24)

Third, our sample is not necessarily representative of every large urban area of China. Even across

the three cities we assessed, there are important differences, most notably the fact that Shanghai and
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Beijing are two of the oldest large cities in China, while Shenzhen is a migrant industrial city that
evolved based on its designation in 1980 as the first PRC Special Economic Zone. In our sample,
Beijing had the highest prevalence of disorder, followed by Shenzhen and then Shanghai, and we
included city as a control variable in our models. Further, socioeconomic characteristics likely have
differential effects on the health of migrants depending on the culture and area of origin,(25) which
could modify our results; some new neighborhoods in China, especially in Shenzhen, are composed
of migrants coming from the same area of origin and age living in small areas such as
dormitories,(26) where high social cohesion could influence mental health outcomes. Our analysis
of migration was limited by the absence of detailed data on these subjects’ area of origin and current
housing. However, we did statistically control for whether the responded grew up mostly in a large
city. Future studies should investigate the associations of these factors with mental disorders in a

sample with more detailed information on true migration status.

Despite these limitations, our study is the first to investigate the associations of neighborhood
characteristics with mental disorders in large urban areas of China, providing data that may be
consistent with previous concerns about the mental health effects of community disruption created

by rapid urbanization.(27, 28)

At the individual level, two mechanisms have been proposed to explain general associations
between lower income or social capital with higher odds of mental disorders: social causation and
social selection.(29, 30) The latter posits that individuals with mental disorders have a predisposition
to drift into lower socioeconomic positions, while the former attributes the association to the stress
and adversity that comes with having low socioeconomic status. We were not able to test these
hypotheses directly due to the cross-sectional nature of our data, but our results suggest that, after
controlling for individual income, the aggregate income of all individuals in the same area of

residence may be associated with persistent mental disorders. The pathways through which
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neighborhood characteristics may affect mental disorders are likely multifactorial and at least
partially mediated by individual socioeconomic status, but neighborhood features and social
cohesion could help to explain some of this association.(10) First, low-income neighborhoods or
those with less social capital lack important resources protect against mental disorders, such as
adequate housing, green spaces, and mental health facilities.(31, 32) Second, individuals living in
poorer neighborhoods report lower neighborhood social cohesion,(33) which may increase

vulnerability to stress and mental disorders.

Similarly, individual marital status has been previously associated with mental disorders.(34, 35)
The inverse association of neighborhood-level percentage of married individuals and mental
disorders found in our study suggests a protective community effect of marriage, possibly through
its effect on social cohesion. Living in a neighborhood with more married individuals has been
associated with higher neighborhood satisfaction,(36) and marital status is frequently associated
with more political participation and social support.(17) We were not able to directly analyze
neighborhood social cohesion with WMH data, but we welcome new studies that test this

hypothesis.

Despite our focus on contextual variables in this analysis, we also found that being married was
associated at the individual level with higher odds of persistence of mental disorder, and that being
more highly educated was associated at the individual level with higher odds of past-year mental
disorders, both of which may be unexpected in contrast to findings in other parts of the world.(37)
However, we hypothesize that in the context of Chinese cities, these two characteristics may be
proxies for added family or job-related stress resulting from marriage and higher education,
especially when controlling for unemployment and for proxies of social cohesion at a neighborhood
level. Being married was also found to be an individual risk factor for any disorder in an earlier

analysis using WMH data in Beijing and Shanghai only (16) (being “never married” was
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significantly protective against any past-year disorder). The relationship between marital status and
mental disorder also depends on the timing of each condition (37) as well as severity and type of
disorder,(16) which could be focuses for future papers using urban Chinese data, but were not our

focus here.

Mental disorders are a growing public health problem in China and the government has recently
taken steps to address the problem by creating hundreds of new psychiatric hospitals and integrating
its resources with existing community health systems.(27) A few recent sociodemographic changes
such as the increasing globalization of its economy and the end of the one-child policy may also
significantly improve neighborhood characteristics. However, more progress will likely be needed to
develop broad social measures for enhancing social cohesion, participation, and support to help

manage the consequences of decades of under-diagnosed mental disorders.

The large and rapid urbanization process that China went through during the last few decades has
been recently replicated, on a much smaller scale, in other countries. While there are important early
benefits of urbanization, the frequently chaotic expansion of urban areas is associated with
community disruption and the worsening of health outcomes. A growing number of low-income
individuals now live in large urban areas that do not provide the social support and stability found in
smaller communities. Understanding the effects of neighborhood characteristics on mental disorders
in fast growing regions of the world can help to promote better neighborhood environments and

control the burden of mental disorders in emerging countries.

One direction for future research would be to further investigate the role of migration. A high
proportion of individuals in our sample and in urban China as a whole were born in rural areas.
Migrating from rural to urban areas is not only prevalent in China, but also likely to be associated

with both marital status and income in addition to mental health.(12) Investigators should continue
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to study the relationships among important neighborhood-level indicators of health, including a
more specific measure of migration status at both an individual and neighborhood level. Finally,
another potentially fruitful direction for future research could be to investigate how the distribution
of mental disorders at the neighborhood-level acts as a potential predictor for individual disorder

outcomes, preferably in a longitudinal setting.
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1
2

ESupplemental Table 1. Logistic Multilevel, Multivariate Regression Models using a Jackknife Resampling Method

gPredicting Any Lifetime Disorder Among 4,072 Urban China Residents “

7
8
9
10 95% CI  95% CI 95% CI  95% CI 95% CI  95% CI
11

12 Odds Lower Upper  Odds Lower  Upper Odds Lower Upper
13

14 ratio limit limit ratio limit limit ratio limit limit
15

i? Individual-level fixed

18
19 effects

20
21 Age 35-49 0.72%* 0.52 1.00 0.72%* 0.52 1.00 0.77 0.54 1.08
22
23 Age 50+ 0.79 0.54 1.15 0.79 0.54 1.15 0.84 0.57 1.24
24
25 Female 0.78%* 0.62 0.99 0.78%* 0.62 0.99 0.77* 0.61 0.98
26

% Middle tertile of ratio of

gg individual income to city 0.89 0.66 1.21 0.89 0.65 1.20 0.87 0.64 1.19

31.
3 Income

33

34 Top tertile of ratio of

35

36 individual income to city 1.15 0.87 1.53 1.15 0.86 1.54 1.13 0.85 1.49
37

38 income

39

40 1n top 50% of country-
41 1.25%  1.03 1.53 1.25% 1.03 153  1.25%  1.02 1.52
jé level education

ve Married 095 070 129 096 071 130 101 074 139

46
47 Migrant to megacity 1.08 0.79 1.48 1.07 0.78 1.47 1.04 0.75 1.43

48

49 Unemployed 1.84 0.88 3.84 1.86 0.88 3.92 1.95 0.92 4.13
50

51 Neighborhood-level fixed

52

53 effects
54 0

gg Middle tertile of ratio of 1.16 0.86 1.56

57
58
59
60
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10 neighborhood income to
11

12 city income

13

14 Middle tertile of %

15

16 married

ig Top tertile of % married
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1.00 0.77 1.31

0.70* 0.51

0.63* 0.47

0.94

0.85

20
5= P<0.05
22

%Models include the above variables as well as fixed effects for city and for having a missing value on individual

24

Ahemployment, as well as a random intercept

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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1
2

gupplemental Table 2. Logistic Multilevel, Multivariate Regression Models using a Jackknife Resampling Method

gPredicting Any Past-Year Disorder Among 4,072 Urban China Residents “

7
8 95% CI  95% CI 95% CI  95% CI 95% CI  95% CI

9

10 Odds Lower  Upper Odds  Lower Upper Odds Lower  Upper
11

12 ratio limit limit ratio limit limit ratio limit limit
13

1glndividual-level fixed

16
17eﬁ’ects
ig Age 35-49 0.58* 0.40 0.86 0.58* 0.40 0.85 0.63* 0.42 0.93

20
21 Age 50+ 0.63* 0.40 0.99 0.63* 0.40 0.99 0.68 0.43 1.09

22

23Female 0.87 0.65 1.18 0.87 0.65 1.18 0.86 0.64 1.16
24

25Middle tertile of ratio

26

ggofindividual income to 0.95 0.66 1.36 0.95 0.66 1.37 0.92 0.64 1.33

29
30

g;T op tertile of ratio of

city income

33
34individual income to 1.07 0.76 1.51 1.10 0.77 1.58 1.04 0.73 1.47

3B

36c1ty iIncome

37

38In top 50% of country-

39 1.46%* 1.07 1.99 1.48%* 1.08 2.02 1.45% 1.06 1.99
jglevel education

“2Married L1 078 157 L12 079 159 119 082 171
FeMigrant to megacity 109 075 157 107 074 155 104 071 150

46

47Unemployed 2.68* 1.33 5.40 2.72% 1.35 5.50 2.89% 1.45 5.79
48

49Neighborhood-level

50

Slfixed effects
52

53Middle tertile of ratio
o4 1.21 0.85 1.73
ggof neighborhood

57
58
59
60
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g neighborhood income

9

10to city income

11

12Middle tertile of %
13

14married

15

16Top tertile of %
17

18married
19
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0.85 0.64 1.15

0.77 0.53

0.57* 0.40

1.10

0.83

20
57 P<0.05
22

2Models include the above variables as well as fixed effects for city and for having a missing value on individual

24

Ahemployment, as well as a random intercept

27
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ESupplemental Table 4. Multivariate Logistic Regression Models Predicting Any Lifetime Disorder Among 4,072

gUrban China Residents, using Proc SurveyLogistic“
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gupplemental Table 5. Multivariate Logistic Regression Models Predicting Any Past-Year Disorder Among 4,072

gUrban China Residents, using Proc SurveyLogistic“
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ABSTRACT

Objectives: The rapid growth of urban areas in China in the past few decades has introduced
profound changes in family structure and income distribution that could plausibly affect mental
health. Although multilevel studies of the influence of area-level socioeconomic factors on mental
health have become more common in other parts of the world, a study of this sort has not been
carried out in Chinese cities. Our objectives were to examine the associations of two key
neighborhood-level variables—median income and percentage of married individuals living in the
neighborhood—with mental disorders net of individual-level income and marital status in three
Chinese cities.

Setting: Household interviews in Beijing, Shanghai, and Shenzhen, PRC, as part of the cross-
sectional World Mental Health Surveys.

Participants: 4,072 men and women aged 18-88.

Primary and secondary outcome measures: Lifetime and past-year internalizing and externalizing
mental disorders.

Results:. Each one-point increase in neighborhood-level percent of married residents was associated
with a 1% lower odds of lifetime (p = .024) and 2% lower odds of past-year (p = .008) individual-
level externalizing disorder, net of individual-level marital status. When split into tertiles,
individuals living in neighborhoods in the top tertile of percent of married residents had 54% lower
odds of a past-year externalizing disorder (OR=0.46, 95% CI: 0.24-0.87) compared to those in the
bottom tertile. Neighborhood-level marital status was not statistically associated with either lifetime
or past-year internalizing disorders. Neighborhood-level income was not statistically associated with
odds of either internalizing or externalizing disorders.

Conclusions: The proportion of married residents in respondents’ neighborhoods was significantly
inversely associated with having externalizing mental disorders in this sample of Chinese cities.
Possible mechanisms for this finding are discussed and related to social causation, social selection,

and social control theories. Future work should examine these relationships longitudinally.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

Strengths of this study:

o  We are the first to our knowledge to investigate the association of neighborhood
characteristics with mental disorders in large urban areas of China

e We completed various sensitivity analyses including different types of regression models in
order to account for both the complex survey design and the multilevel nature of the our
data, as well as different ways of operationalizing the exposure variables, and found that our
results were robust across different methods and models

o  We applied statistical weights to our analyses in order to ensure that our sample was
representative of the demographics in the included cities

Limitations of this study:

o The cross-sectional design does not allow us to examine temporality of our exposures and
outcomes

e The data were collected from 2002-2007; these cities are likely to have changed
demographically in the decade since data collection and therefore our results may not be as

generalizable to today’s population
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INTRODUCTION

China, the world’s most populous country, has recently experienced one of the largest internal
migration processes in human history; the proportion of the population living in urban areas
increased from about 36% in 2000 to 50% in 2011.(1, 2) Mental disorders are an important concern
in urban areas with rapid and unequal growth.(3) Despite important early gains in personal well
being, recent studies have suggested that the negative effects of rapid urbanization on the mental
health of Chinese residents may have now caught up with the potential benefits of economic
growth.(4, 5) Results from the Global Burden of Disease Study found that mental disorders
accounted for seven of the top 20 causes of years living with a disability (YLD) in China, with all
disorders increasing in absolute terms from 1990 to 2010.(4) It is estimated that around 173 million
Chinese adults have a mental disorder, 158 million of who have never received any professional

treatment.(6)

Based on this literature, it is becoming increasingly important to characterize the risk and protective
factors for mental disorders in urban China. Individual factors such as demographics and
socioeconomic position have long been known to be associated with mental disorders in urban areas
worldwide, but neighborhood characteristics are a growing area of concern, especially in rapidly
developing countries.(7, 8) Neighborhoods are responsible for the conditions in which people are
born, grow, live, and age; neighborhood-level characteristics may represent both an important driver

of mental health and an opportunity for prevention.(9)

Extant work has shown that neighborhood characteristics such as economic disadvantage, social

interactions, and income inequality are associated with depression and other mental disorders in

urban areas.(10-12)
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While research has examined the association between neighborhood factors and physical health in
Shanghai,(13) no previous analyses to our knowledge have assessed associations of neighborhood-
level factors with mental health in Chinese cities. Further, we expect there to be differences in the
neighborhood-level explanatory factors for different types of mental disorders, as there are at the
individual level in this population.(14) As a way of categorizing different outcomes, internalizing
disorders are defined as those whose symptoms are typically expressed inwardly, such as anxiety
and depression, whereas externalizing disorders are those that present outwardly with behavior, such

as intermittent explosive disorder or alcohol abuse.(15)

The association of internalizing and internalizing disorders with neighborhood factors has been
previously described in other contexts. A study of African American adolescents in the United
States, for example, found that higher neighborhood poverty and unemployment levels predicted the
presence of internalizing symptoms via lower social support.(16) On the other hand, a study of
Mexican American youth found that while the interaction of neighborhood disadvantage with child
generation predicted the presence of stressful life events, neighborhood disadvantage as a main
effect was not associated with internalizing or externalizing symptoms.(17) However, this type of

study has not been conducted, to our knowledge, in the adult population of urban China.

To better understand the potential role of neighborhood factors in determining mental health in this
context, we analyzed epidemiological survey data collected in three of the largest urban areas in
China: Beijing, Shanghai, and Shenzhen. We focused on two neighborhood-level contextual
variables that we hypothesized to be associated with prevalence of mental disorders: neighborhood-

level income and percent of neighborhood residents who are married.

The focus on income is based on abundant evidence that group-level income is associated with

health indicators in other countries, even when taking into account individual income.(18, 19)
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Neighborhood-level income could be associated with availability of salutary resources that would
otherwise not be present in particular neighborhoods.(20, 21) Further, neighborhood-level income
may be associated with strong pro-social forces such as social cohesion that are themselves linked to

better health.(22, 23)

The focus on marriage was motivated by a previous study in China which found that being
unmarried was associated with higher odds of having a mood disorder as well as with the severity of
such disorders,(14) possibly a manifestation of the importance of family-oriented life in Chinese
culture. In addition, reports of the importance of family arrangements in overall community life in
China, such as in social interactions and political participation,(24) suggest that neighborhood-level
family relations could plausibly have an effect on mental disorders after accounting for individual

marital and relationship status.

METHODS

Sample

Our sample was comprised of residents aged 18-88 in the cities of Beijing, Shanghai, and Shenzhen
who participated in the World Mental Health (WMH) Survey Initiative (Table 1). The Beijing and
Shanghai surveys were carried out in 2002-2003 and the Shenzhen survey in 2006-2007. The
samples in all three cities were based on a multi-stage area clustered household survey design,

described in detail elsewhere.(14, 25, 26)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open Page 8 of 40

Table 1. WMH Sample Characteristics by City

Field Age
City Survey Sample characteristics Sample size Response rate ”
dates range
PartI  PartIl
Beijing / B-WMH / Beijing and Shanghai
Shanghai S-WMH metropolitan areas 2002-3 18-70 3,201 1,628 4.7
Shenzhen Shenzhen  Shenzhen metropolitan
area; included
temporary residents as  2006-7 18-88 7,134 2,476 80.0
well as household
residents
TOTAL (12,335) (4,104) 77.7

“B-WMH (The Beijing World Mental Health Survey); S-WMH (The Shanghai World Mental Health Survey)

» The response rate is calculated as the ratio of the number of households in which an interview was completed to the number of
households originally sampled, excluding from the denominator households known not to be eligible either because of being
vacant at the time of initial contact or because the residents were unable to speak the designated languages of the survey. The

weighted average response rate is 77.7%.

Neighborhoods in this sample consisted of neighborhood committees (NCs), the official, local
community organizations in urban China that consist of 100-700 households, and that were also
used as the primary sampling unit in the WMH study in China.(14) These neighborhoods represent
the areas of China in which respondents currently lived at the time of the survey. In Shenzhen, work
units (e.g., schools or companies) were also used as primary sampling units in addition to NCs, in

order to capture temporary residents living in the city for at least one year. After combining Beijing,
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Shanghai, and Shenzhen and including both NCs and work units under the definition of

neighborhood for this study, our sample consisted of 143 total neighborhoods.

All participants completed Part I of the survey, which assessed core disorders and demographics,
while a probability subsample consisting of all respondents who met lifetime criteria for any Part I
disorder plus a probability subsample of 25% of other Part I respondents completed Part II (n =914
in Beijing; n = 714 in Shanghai; and n = 2,476 in Shenzhen; Table 1). The sample was weighted to
adjust for differential sampling of Part I respondents into Part II; for differential probability of
selection within households (one respondent selected for interview in each household regardless of
household size, creating an inverse association between number of household residents and
probability of selection); and to match socio-demographic distributions in the respective cities.(26)
The weighted Part II sample represents the distribution of mental disorders and marital status in the
entire sample without bias, and adjusts the sample for minor discrepancies from the population on

the distributions of age, sex, and marital status.

The analyses reported in this paper are based on the weighted Part II sample, with the exception of
32 respondents (0.2% of the weighted Part II sample) who refused to answer or answered “don’t

know” on a key covariate, resulting in a final analytic sample of 4,072 respondents.

Data collection

WMH interviews were administered face-to-face in the homes of respondents by trained lay
interviewers. The WMH interview schedule was translated using a standardized World Health
Organization (WHO) translation, back-translation, and harmonization protocol.(27) Written,
informed consent after a full description of the study was obtained from all participants before

conducting the surveys. These consent procedures were approved by the Institutional Review
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Boards of the Shenzhen Institute of Mental Health and the Research Center for Contemporary China

in Beijing.

Measures

Primary outcome: Mental disorders

Mental disorders were assessed with the WHO Composite International Diagnostic Interview (CIDI)
Version 3.0.(28) The disorders assessed included internalizing disorders (posttraumatic stress
disorder, panic disorder, specific phobia, social phobia, agoraphobia, adult separation anxiety,
generalized anxiety disorder, major depressive disorder, dysthymic disorder and bipolar/sub-
threshold bipolar disorders), and externalizing disorders (intermittent explosive disorder and alcohol
and drug abuse with or without dependence). Diagnoses were based on the definitions and criteria of
the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM 1V).(29) Both lifetime and past-year diagnoses were assessed. Clinical
calibration studies carried out in a number of WMH countries confirmed good concordance of
DSM-1V diagnoses based on the CIDI with diagnoses based on blinded clinical reappraisal

interviews using the Structured Clinical Interview for DSM-IV (SCID).(30, 31)

Individual-level fixed effects

Individual-level covariates chosen for this analysis included age (categorized into 35-49, 50-64 and
65+ vs. 18-34), sex (female vs. not), marital status (currently married vs. not), employment status
(currently unemployed vs. not unemployed vs. “don’t know” or refused to answer), migrant status
(migrant to the current city vs. not, where migrant was defined as not “raised mostly in a large
city”), income, and education. For income, individual per-capita income was first calculated as the
combined income of all family members divided by the number of family members. The ratio of
each respondent’s individual per-capita income to the median city-level income was then calculated

using each city’s full sample (including both Parts I and II). Finally, this variable was centered so
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that the mean was equal to 0, and used as the continuous individual income exposure variable.
Individual education was categorized as being above vs. below the median of country-level

education.

Neighborhood-level fixed effects

We divided the median income in each neighborhood (using each city’s full sample, both Parts I and
1) by the city-level median to calculate relative neighborhood-level income. The neighborhood-
level marital status variable was calculated as the weighted proportion of married individuals in each
neighborhood, again using the full sample in all cities. Both of these continuous variables were then
centered so that the means were equal to 0, and used as the main neighborhood-level fixed effects.
Each of these variables was also split into tertiles to classify each neighborhood as high,
intermediate, or low on these measures and used as categorical fixed effects for an additional

sensitivity analysis.

Data Analysis

Data analyses were carried out using SAS version 9.4. We used SAS survey procedures to calculate
valid design-based standard errors for frequencies and means. Regression models were first run with
a random intercept varying at the neighborhood level as the only independent variable in order to
calculate the intraclass correlation coefficient, which estimates the proportion of variation in the

disorder outcomes that can be attributed to the neighborhood.(32)

Weighted, multilevel, multivariate logistic regression models were then run using Proc Glimmix
with neighborhood as the repeated subject and both lifetime and past-year internalizing and
externalizing disorders as the outcomes. Zero G tests were run in order to test for the random effect

of the intercept in each model.(32)
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As a sensitivity analyses, we also ran multilevel models using a jackknife resampling method for
estimation of variance and SAS Surveylogistic regressions, and found very similar results across all

three methods, suggesting robust findings (tables available on request).

RESULTS

Prevalence of mental disorders (outcome)

Ten percent of the weighted analytic sample met criteria for lifetime history of any internalizing
disorder, while 4.7% met criteria for lifetime history of any externalizing disorder (Table 2). Six

percent had past-year internalizing disorder, and 2.7% had past-year externalizing disorder.
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Table 2. Prevalence and Means of Independent and Dependent Variables Among 4,072 Urban

China Residents

Unweighted Weighted ~ Weighted design-
Weighted %
10 n mean based SE ¢

©CoO~NOUTA,WNPE

14 Cities
16 Beijing 914 22.31% ; 1.38%
19 Shanghai 713 17.43% - 0.90%
21 Shenzhen 2445 60.26% - 1.34%
23 Individual-level variables
25 Age 18-34 2046 61.96% 0.95%
Age 35-49 1353 24.11% - 0.84%
30 Age 50-64 473 8.97% - 0.60%
32 Age 65+ 200 4.96% - 0.50%
34 Female 2014 49.26% - 1.19%
36 Male 2058 50.74% 1.19%
Ratio of individual income to city

- - 1.63 0.05
a1 income
43 In bottom 50% of country-level
44 1302 35.70% - 1.18%
45 education
47 In top 50% of country-level
48 2770 64.30% - 1.18%
49 education
Currently married 2695 59.04% - 1.05%
54 Not currently married 1377 40.96% - 1.05%

56 Migrant to megacity 2526 63.89% - 1.18%
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Not a migrant to megacity
Unemployed

Not unemployed

Mental disorders

Any lifetime internalizing disorder ”
Any past-year internalizing disorder
Any lifetime externalizing disorder “
Any past-year externalizing disorder
Neighborhood-level variables

Ratio of neighborhood income to
city income

Percent married in neighborhood

BMJ Open

1546

163

3909

885

559

368

230

36.11%

3.21%

96.79%

9.82%

6.31%

4.67%

2.66%

Page 14 of 40

- 1.18%
- 0.45%

- 0.45%

- 0.57%
- 0.47%
- 0.46%

- 0.27%

1.05 0.01

61.69% 0.36

¢ SE = Standard error

b Internalizing disorders include anxiety (posttraumatic stress disorder, panic disorder, specific phobia, social phobia,

agoraphobia, adult separation anxiety, generalized anxiety disorder) and mood (major depressive disorder, dysthymic

disorder and bipolar/sub-threshold bipolar) disorders

¢ Externalizing disorders include behavioral (intermittent explosive disorder) and substance use (alcohol and drug abuse

with or without dependence) disorders

Distributions of independent variables

About half (49.3%) of respondents were female; the majority was younger than 35 years old

(62.0%); 59.0% were married; 63.9% were migrants to a large city; and 3.2% were unemployed.

The mean ratio of individual income to median city income was 1.63.

The mean ratio of neighborhood median income to city median income was 1.05. The mean

percentage of married individuals in each neighborhood was 61.7%.
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Random-intercept only models

The intraclass correlation coefficients for variation at the neighborhood level were calculated from
random-intercept-only models (not shown in tables) to be 0.04 and 0.16 for any lifetime
internalizing and externalizing disorder respectively, and 0.07 and 0.09 for any past-year
internalizing and externalizing disorder respectively. In other words, neighborhoods explained the
greatest proportion of variation of the outcome (16%) in the model for history of lifetime

externalizing disorder.

Lifetime mental disorder models

Table 3 reports multivariate logistic regressions with individual-level variables only (first column),
neighborhood-level income as the main independent variable of interest (second column), and
neighborhood-level percentage of married individuals as the main independent variable of interest
(third column) with any lifetime internalizing disorder as the outcome. The associations between the
individual-level variables and this outcome were modest; the only statistically significant association
was found was between higher individual income (OR: 1.05, 95% CI: 1.02-1.09 for all three

models) and lifetime internalizing disorder.
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Table 3. Logistic Multilevel, Multivariate Regression Models with Lifetime Internalizing Disorder *

as the Outcome Among 4,072 Urban China Residents

Individual-level exposures

only

Individual-level exposures
and neighborhood-level

income

Individual-level exposures
and neighborhood-level

marital status

95% CI  95% CI

95% CI  95% CI

95% CI  95% CI

Odds Lower  Upper Odds Lower  Upper Odds Lower  Upper
ratio limit limit ratio limit limit ratio limit limit
Individual-level fixed
effects
Age 35-49 0.75 0.55 1.01 0.75 0.56 1.02 0.77 0.57 1.05
Age 50-64 1.35 0.87 2.09 1.36 0.88 2.10 1.40 0.91 2.17
Age 65+ 0.90 0.53 1.53 0.90 0.53 1.53 0.93 0.55 1.58
Female 1.19 0.92 1.53 1.19 0.92 1.53 1.18 0.92 1.53

Ratio of individual
income to city income
In top 50% of country-
level education
Married

Migrant to megacity
Unemployed
Neighborhood-level
fixed effects

Ratio of neighborhood

income to city income

1.05* 1.02 1.09

1.28 0.97 1.69
0.75 0.56 1.02
1.11 0.77 1.60
1.49 0.77 2.89

1.05* 1.02 1.09

1.26 0.95 1.69
0.75 0.56 1.02
1.11 0.77 1.61

1.50 0.78 291

1.07 0.82 1.40

1.05* 1.02 1.09

1.27 0.96 1.68
0.79 0.57 1.09
1.09 0.75 1.57

1.57 0.80 3.06
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Percent married in 0.99 0.99 1.00
neighborhood
Zero G Zero G Zero G
Variance Variance Variance
Random effects testchi p-value testchi p-value testchi p-value
estimate estimate estimate
square square square
Intercept 0.07 2.35 .063 0.07 2.28 .065 0.06 1.60 .103
*=P<0.05

¢ Internalizing disorders include anxiety (posttraumatic stress disorder, panic disorder, specific phobia, social phobia, agoraphobia,

adult separation anxiety, generalized anxiety disorder) and mood (major depressive disorder, dysthymic disorder and bipolar/sub-

threshold bipolar) disorders

® Models include the above variables as well as fixed effects for city and for having a missing (“don’t know” or refused) value on

individual unemployment

Neither neighborhood-level income nor neighborhood-level marital status was statistically

significantly associated with lifetime internalizing disorder. Additionally, the random effect of the

intercept was not statistically significant in the fully adjusted models (p-values ranged from .063-

.103).

Table 4 presents the same three models as in Table 3, but with lifetime externalizing disorder as the

outcome. In these models, being of older age (OR’s ranged from 0.41-0.43 for age 50-64 compared

to age 18-34) and being female (OR’s: 0.24-0.25) were both significantly protective against

externalizing disorder, while being married (OR’s: 1.75-1.96) was significantly positively associated

with externalizing disorder.
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Table 4. Logistic Multilevel, Multivariate Regression Models with Lifetime Externalizing Disorder “ as the

Outcome Among 4,072 Urban China Residents

Individual-level exposures

only

Individual-level exposures and

neighborhood-level income

Individual-level exposures

and neighborhood-level

marital status

95% CI  95% CI 95% CI  95% CI 95% CI  95% CI
Odds Lower  Upper Odds Lower  Upper Odds Lower  Upper
ratio limit limit ratio limit limit ratio limit limit
Individual-level fixed
effects
Age 35-49 0.74 0.46 1.19 0.74 0.46 1.20 0.78 0.48 1.27
Age 50-64 0.41* 0.18 0.93 0.41* 0.18 0.93 0.43* 0.18 0.98
Age 65+ 0.24 0.05 1.22 0.24 0.05 1.22 0.24 0.05 1.30
Female 0.25* 0.17 0.36 0.25* 0.17 0.36 0.24* 0.17 0.35
Ratio of individual
1.03 0.99 1.08 1.03 0.99 1.07 1.03 0.98 1.07
income to city income
In top 50% of country-
1.41 0.91 2.20 1.39 0.89 2.19 1.39 0.90 2.15
level education
Married 1.76* 1.04 2.96 1.75% 1.03 3.97 1.96* 1.13 3.40
Migrant to megacity 1.10 0.76 1.60 1.10 0.76 1.59 1.07 0.73 1.57
Unemployed 2.30 0.92 5.77 2.31 0.92 5.82 2.49 0.98 6.33
Neighborhood-level
fixed effects
Ratio of neighborhood
1.10 0.77 1.56
income to city income
18
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Percent married in
0.99* 0.97 1.00
neighborhood
Zero G Zero G Zero G
Variance Variance Variance
Random effects testchi p-value testchi  p-value testchi p-value
estimate estimate estimate
square square square
Intercept 0.31 15.86* <.0001 0.32 16.02*  <.0001 0.27 13.34*  <.0001
*=pP<0.05

¢ Externalizing disorders include behavioral (intermittent explosive disorder) and substance use (alcohol and drug abuse with or
without dependence) disorders
> Models include the above variables as well as fixed effects for city and for having a missing (“don’t know” or refused) value on

individual unemployment

For the neighborhood-level exposures, higher neighborhood-level income was not statistically
significant in its association (second column), but neighborhood-level percentage of married
individuals (third column) was statistically associated with lower odds of lifetime externalizing
disorder (OR: 0.99, 95% CI: 0.97-1.00). In other words, each one-point increase in neighborhood-
level percent of married residents was associated with a 1% decreased odds of lifetime externalizing

disorder.

As an alternative interpretation, when the sample was split into tertiles in order to use a categorical
variable for percent married (not shown in tables), we found that living in a neighborhood in the top
tertile of the percent married residents in each neighborhood was associated with a 51% decreased
odds of lifetime externalizing disorder (OR: 0.49, 95% CI: 0.27-0.89), and being in the middle
tertile was associated with a 50% decreased odds of lifetime externalizing disorder (OR: 0.50, 95%

CI: 0.28-0.89), both compared to the bottom tertile.
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Finally, the bottom row of Table 4 shows that the random effect of an intercept varying at the
neighborhood level was statistically significant in all three models (p <.0001), further illustrating

that the probability of having history of externalizing disorder varied by neighborhood.

Past-year mental disorder models

Models for past-year internalizing disorders are presented on Table 5, with the same independent
variables included as in Tables 3 and 4. There were no statistically significant associations among
individual-level variables with past-year internalizing disorders in the fully adjusted models, with
the exception of being 35 to 49 years old, which was associated with lower odds of past-year

internalizing disorder in comparison with younger individuals for each model (OR’s: 0.66-0.69).
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Table 5. Logistic Multilevel, Regression Multivariate Models with Past-Year Internalizing Disorder

“ as the Outcome Among 4,072 Urban China Residents ”

Individual-level exposures

only

Individual-level exposures
and neighborhood-level

income

Individual-level exposures
and neighborhood-level

marital status

95% CI  95% CI

95% CI  95% CI

95% CI  95% CI

Odds Lower  Upper Odds Lower  Upper Odds Lower  Upper
ratio limit limit ratio limit limit ratio limit limit
Individual-level fixed
effects
Age 35-49 0.66* 0.44 0.98 0.66* 0.44 0.98 0.69 0.47 1.03
Age 50-64 1.27 0.73 2.19 1.27 0.73 2.19 1.34 0.77 2.32
Age 65+ 0.59 0.28 1.23 0.59 0.28 1.23 0.61 0.29 1.29
Female 1.17 0.83 1.65 1.17 0.83 1.65 1.16 0.82 1.63
Ratio of individual
1.04 0.99 1.08 1.04 1.00 1.08 1.03 0.99 1.08
income to city income
In top 50% of country-
1.44 0.97 2.13 1.44 0.96 2.17 1.42 0.96 2.10
level education
Married 0.83 0.56 1.23 0.83 0.56 1.23 0.88 0.58 1.35
Migrant to megacity 1.33 0.81 2.16 1.32 0.81 2.15 1.29 0.78 2.11
Unemployed 1.44 0.87 2.37 1.43 0.87 2.36 1.54 0.92 2.59
Neighborhood-level
fixed effects
Ratio of neighborhood
0.97 0.70 1.35

income to city income
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Percent married in 0.99 0.99 1.00
neighborhood
Zero G Zero G Zero G
Variance Variance Variance
Random effects testchi p-value testchi p-value testchi p-value
estimate estimate estimate
square square square
Intercept 0.15 5.99* .007 0.15 5.88%* .008 0.13 4.18* .021
*=P<0.05

¢ Internalizing disorders include anxiety (posttraumatic stress disorder, panic disorder, specific phobia, social phobia, agoraphobia,
adult separation anxiety, generalized anxiety disorder) and mood (major depressive disorder, dysthymic disorder and bipolar/sub-
threshold bipolar) disorders

® Models include the above variables as well as fixed effects for city and for having a missing (“don’t know” or refused) value on

individual unemployment

The second two columns in Table 5 show that again, there were no significant associations between
neighborhood-level income or proportion of married residents with odds of internalizing disorder.
However, the proportion of married residents per neighborhood neared statistical significance (p =
.09), and the random effect of the intercept varying at the neighborhood level was statistically

significant in all three models (p values ranged from .021 to .007).

Table 6 presents the results for past-year externalizing disorder as the outcome. In these models,
being of older age (OR’s: 0.05-0.53 for all age groups compared to being 18-34 years old) and being
female (OR’s: 0.38-0.40) were again significantly protective against externalizing disorder, and
being married (OR’s: 1.92-2.23) was again significantly positively associated with externalizing
disorder. Additionally, being unemployed, having a higher educational attainment, and having a
higher relative individual income were all statistically associated with higher odds of disorder

(OR’s: 5.71-1.04).
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Table 6. Logistic Multilevel, Multivariate Regression Models with Past-Year Externalizing Disorder

“ as the Outcome Among 4,072 Urban China Residents ”

Individual-level exposures

only

Individual-level exposures

and neighborhood-level

income

Individual-level exposures
and neighborhood-level

marital status

95% CI  95% CI

95% CI  95% CI

95% CI  95% CI

Odds Lower  Upper Odds Lower  Upper Odds Lower  Upper
ratio limit limit ratio limit limit ratio limit limit
Individual-level fixed
effects
Age 35-49 0.49% 0.26 091 0.49%* 0.26 0.92 0.53* 0.28 0.99
Age 50-64 0.17* 0.07 041 0.17* 0.07 041 0.19% 0.08 0.45
Age 65+ 0.05* 0.01 0.24 0.05%* 0.01 0.24 0.06* 0.01 0.27
Female 0.40% 0.27 0.59 0.40%* 0.27 0.59 0.38% 0.26 0.57
Ratio of individual
. o 1.05% 1.00 1.09 1.04* 1.00 1.09 1.04 0.99 1.09
income to city income
In top 50% of country-
1.78%* 1.15 2.75 1.77* 1.13 2.77 1.72% 1.13 2.62
level education
Married 1.92%* 1.09 3.40 1.92* 1.08 3.42 2.23% 1.19 4.16
Migrant to megacity 0.83 0.54 1.29 0.83 0.54 1.29 0.78 0.49 1.24
Unemployed 5.01* 223 11.24 5.01* 2.24 11.23 5.71%* 2.50 13.05
Neighborhood-level
fixed effects
Ratio of neighborhood
1.01 0.73 1.42

income to city income

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

BMJ Open Page 24 of 40
Percent married in
0.98* 0.97 0.99
neighborhood
Zero G Zero G Zero G
Variance Variance Variance
Random effects testchi p-value testchi p-value testchi p-value
estimate estimate estimate
square square square
Intercept 0.12 1.80 .090 0.12 1.80 .090 0.08 1.01 157
*=pP<0.05

¢ Externalizing disorders include behavioral (intermittent explosive disorder) and substance use (alcohol and drug abuse with or

without dependence) disorders

> Models include the above variables as well as fixed effects for city and for having a missing (“don’t know” or refused) value on

individual unemployment

For the neighborhood-level exposures, results were very similar to those with lifetime externalizing
disorder as the outcome. Higher neighborhood-level income was not statistically significant (second
column), but neighborhood-level percentage of married individuals (third column) was again
statistically associated with lower odds of externalizing disorder (OR: 0.98, 95% CI: 0.97-0.99). As
an alternative interpretation, when split into tertiles for a categorical exposure variable, living in a
neighborhood in the top tertile of perfent of married residents was associated with a 54% decreased

odds of past-year externalizing disorder (OR: 0.46, 95% CI: 0.24-0.87).

DISCUSSION

Using multilevel models with data from three of the largest cities in China, we found that after
accounting for individual-level marital status, residence in neighborhoods with a higher proportion
of married individuals was associated with lower odds of both past-year and lifetime externalizing,

but not internalizing, mental disorders. Contrary to our expectations, living in a neighborhood with a
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higher median income compared to the city median income was not significantly associated with

lower odds either internalizing or externalizing of disorder.

Despite the differences in samples, this finding is similar that of Roosa and colleagues who found
that neighborhood disadvantage was not associated as a main effect with internalizing or
externalizing symptoms in a sample of Mexican American youth.(17) However, it is at odds with the
finding by Hurd et al that African American adolescents in the United States who lived in areas of
higher neighborhood poverty were more likely to have internalizing symptoms as mediated by lower

social support.(16)

Two mechanisms have been proposed to explain general associations between lower income or
social capital with higher odds of mental disorders: social causation and social selection.(33, 34)
The latter posits that individuals with mental disorders have a predisposition to drift into lower
socioeconomic positions, while the former attributes the association to the stress and adversity that
comes with having low socioeconomic status. The pathways through which neighborhood income
may affect mental disorders are likely multifactorial and at least partially mediated by individual
socioeconomic status, but neighborhood features and social cohesion are likely to explain some of
this association,(10) as was the case in Hurd et al’s study.(16) We were not able to test these
hypotheses directly due to the cross-sectional nature of our data, but our results suggest that, in the
context of adults living in urban China, neighborhood income does not in fact appear to be an

important driver of mental health outcomes.

To our knowledge, the proportion of married individuals in a neighborhood has not been studied in
relation to internalizing and externalizing mental disorders. At the individual level, marital status is
very often shown to be associated with mental disorders.(35, 36) The inverse association of

neighborhood-level percentage of married individuals and externalizing disorders found in our study
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suggests a protective community effect of marriage, possibly through its effect on social cohesion.
The social control (or social bond) theory primarily used in criminology, which states that traditional
social relationships may buffer against externalizing behavior in the form of crime,(37) may
potentially be extended to our results in terms of communities of married families acting as a buffer

against its residents developing externalizing disorders such as substance abuse.

Additionally, living in a neighborhood with more married individuals has been associated with
higher neighborhood satisfaction,(38) and marital status is frequently associated with more political
participation and social support.(24) We were not able to directly analyze neighborhood social
cohesion with our data, but we welcome new studies that test this hypothesis. Another possible
explanation is that the neighborhood marriage distribution is an indicator of other neighborhood
characteristics not measured. For example, previous studies in other contexts have found that areas
with higher marriage rates also have more upward mobility,(39, 40) which could plausibly affect

local mental health.

Despite our focus on contextual (neighborhood-level) exposures in this analysis, we also
unexpectedly found that being married as an individual and being more highly educated were both
associated a with higher odds of externalizing disorders, and having higher individual income
relative to the city median was associated at the individual level with higher odds of both
internalizing and externalizing disorders. These results were unexpected in contrast to findings in
other parts of the world.(41) However, we propose that in the context of Chinese cities, these
characteristics may be indicators of added family or job-related stress resulting from marriage and
higher education, especially when controlling for unemployment and for proxies of social cohesion
at the neighborhood level. Being married was also found to be an individual risk factor for any
disorder in an earlier analysis using WMH data in Beijing and Shanghai only; never having been

married was significantly protective against any past-year disorder.(14) The relationship between
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marital status and mental disorder also depends on the timing of each condition (41) as well as
severity and type of disorder,(14) which could be focuses for future papers using urban Chinese

data, but were not our focus here.

©CoO~NOUTA,WNPE

12 These results should be interpreted in the context of a few limitations. First, due to the cross-

14 sectional nature of this study, we cannot exclude the possibility of reverse causation that
concentrates individuals with externalizing mental disorders in neighborhoods with fewer married
individuals, as posited by the social selection theory.(33) Although this potential for reverse

21 causation cannot be discarded, recent systematic reviews have suggested that there is a consistent
23 association of neighborhood characteristics with mental health.(42) Further, Dohrenwent and

25 colleagues found that social causation was a more likely theory than social selection for substance
27 use disorders in men.(33) Men with substance use disorders are a primary group of those
characterized as having externalizing disorder in our study, the outcome for which we found the
significant relationship with neighborhood marital status, suggesting that there may in fact be a

34 causal link.

38 As a second limitation, our study relied on data from lay interviews instead of clinician-administered
40 interviews, which could affect estimates of disease prevalence and predictors. However, our

diagnostic assessments have been validated with blinded clinical reappraisal interviews.(31)

47 Third, our sample is not necessarily representative of today’s urban China, given that the data were
49 collected in the early 2000’s, or of other large urban areas of China not sampled. Even across the
51 three cities we assessed, there are important differences, most notably the fact that Beijing and

53 Shanghai are two of the oldest large cities in China, while Shenzhen is a migrant industrial city that
evolved based on its designation in 1980 as the first PRC Special Economic Zone. In order to

control for city-level differences in costs of living, we measured individual income as the ratio of
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individual income to median city-level income, but other differences may remain. In our sample,
Beijing had the highest prevalence of disorder, followed by Shenzhen and then Shanghai, and we

included city as a control variable in our models.

Further, socioeconomic characteristics likely have differential effects on the health of migrants
depending on the culture and area of origin,(43) which could modify our results. Some new
neighborhoods in China, especially in Shenzhen, are composed of groups of migrants of similar
ages, originating from the same areas, and living in small areas such as dormitories(44) where high
social cohesion could influence mental health outcomes. Our analysis of migration was limited by
the absence of detailed data on the respondents’ area of origin and current housing. However, we did
statistically control for whether the responded grew up mostly in a large city. Future studies should
investigate the associations of these factors with mental disorders in a sample with more detailed

information on migration status.

Despite these limitations, our study is the first to investigate the associations of neighborhood
characteristics with mental disorders in large urban areas of China, providing data that may be
consistent with previous concerns about the mental health effects of community disruption created

by rapid urbanization.(45, 46)

Mental disorders are a growing public health problem in China. The government has recently taken
steps to address the problem by creating hundreds of new psychiatric hospitals and integrating its
resources with existing community health systems.(45) A few recent sociodemographic changes
such as the increasing globalization of its economy and the end of the one-child policy may also
significantly improve neighborhood characteristics. However, more progress will likely be needed to
develop broad social measures for enhancing social cohesion, participation, and support to help

manage the consequences of decades of under-diagnosed mental disorders.
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The large and rapid urbanization process that China went through during the past few decades has
been recently replicated, on a much smaller scale, in other countries. While there are important early
benefits of urbanization, the frequently chaotic expansion of urban areas can be associated with
community disruption and the worsening of health outcomes. A growing number of low-income
individuals now live in large urban areas that do not provide the social support and stability found in
smaller communities. Understanding the effects of neighborhood characteristics on mental disorders
in fast growing regions of the world can help to promote better neighborhood environments and

control the burden of mental disorders in emerging countries.

One direction for future research would be to further investigate the role of migration. A high
proportion of individuals in our sample and in urban China as a whole were born in rural areas.
Migrating from rural to urban areas is not only prevalent in China, but also likely to be associated
with both marital status and income in addition to mental health.(13) Investigators should continue
to study the relationships among important neighborhood-level indicators of health, including a
more specific measure of migration status at both an individual and neighborhood level. Finally,
another potentially fruitful direction for future research could be to investigate how the distribution
of mental disorders at the neighborhood-level might act as a potential predictor for individual

disorder outcomes, preferably in a longitudinal setting.
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