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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 neighbourhood-level variables—median
income and percentage of married individuals living
in the neighbourhood—uwith 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 4072 men and women aged 18-88 years.
Primary and secondary outcome measures Lifetime
and past-year internalising and externalising mental
disorders.

Results Each one-point increase in neighbourhood-
level percentage of married residents was associated
with a 1% lower odds of lifetime (p=0.024) and 2%
lower odds of past-year (p=0.008) individual-level
externalising disorder, net of individual-level marital
status. When split into tertiles, individuals living in
neighbourhoods in the top tertile of percentage of
married residents had 54% lower odds of a past-
year externalising disorder (0R=0.46, 95% Cl:

0.24 to 0.87) compared with those in the bottom
tertile. Neighbourhood-level marital status was not
statistically associated with either lifetime or past-
year internalising disorders. Neighbourhood-level
income was not statistically associated with odds of
either internalising or externalising disorders.
Conclusions The proportion of married residents

in respondents’ neighbourhoods was significantly
inversely associated with having externalising 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.

Strengths and limitations of this study

» We are the first to our knowledge to investigate the
association of neighbourhood characteristics with
mental disorders in large urban areas of China.

» 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 operationalising the exposure variables, and
found that our results were robust across different
methods and models.

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

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

» The data were collected from 2002 to 2007; these
cities are likely to have changed demographically
in the decade since data collection and therefore
our results may not be as generalisable to today’s
population.

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."* Mental disor-
ders are an important concern in urban areas
with rapid and unequal growth.” Despite
important early gains in personal well-being,
recent studies have suggested that the nega-
tive effects of rapid urbanisation on the
mental health of Chinese residents may have
now caught up with the potential benefits of
economic growth.*® 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 in China,
with all disorders increasing in absolute terms
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from 1990 to 2010." It is estimated that around 178 million
Chinese adults have a mental disorder, 158 million of who
have never received any professional treatment.’

Based on this literature, it is becoming increasingly
important to characterise 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 neighbourhood character-
istics are a growing area of concern, especially in rapidly
developing countries.” "Neighbourhoods are responsible
for the conditions in which people are born, grow, live
and age; neighbourhood-level characteristics may repre-
sent both an important driver of mental health and an
opportunity for prevention.’

Extant work has shown that neighbourhood character-
istics such as economic disadvantage, social interactions
and income inequality are associated with depression and
other mental disorders in urban areas.'”™*

While research has examined the association between
neighbourhood factors and physical health in Shanghai,"”
no previous analyses to our knowledge have assessed
associations of neighbourhood-level factors with mental
health in Chinese cities. Furthermore, we expect there
to be differences in the neighbourhood-level explana-
tory factors for different types of mental disorders, as
there are at the individual level in this population.* As
a way of categorising different outcomes, internalising
disorders are defined as those whose symptoms are typi-
cally expressed inwardly, such as anxiety and depression,
whereas externalising disorders are those that present
outwardly with behaviour, such as intermittent explosive
disorder or alcohol abuse."

The association of internalising and internalising
disorders with neighbourhood factors has been previ-
ously described in other contexts. A study of African
American adolescents in the USA, for example, found
that higher neighbourhood poverty and unemployment
levels predicted the presence of internalising symptoms
via lower social support.'® On the other hand, a study of
Mexican American youth found that while the interaction
of neighbourhood disadvantage with child generation
predicted the presence of stressful life events, neighbour-
hood disadvantage as a main effect was not associated
with internalising or externalising symptoms.'” However,
this type of study has not been conducted, to our knowl-
edge, in the adult population of urban China.

To better understand the potential role of neighbour-
hood factors in determining mental health in this context,
we analysed epidemiological survey data collected in three
of the largest urban areas in China: Beijing, Shanghai
and Shenzhen. We focused on two neighbourhood-level
contextual variables that we hypothesised to be associated
with prevalence of mental disorders: neighbourhood-level
income and percentage of neighbourhood residents who
are married.

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

in other countries, even when taking into account indi-
vidual income.'® ' Neighbourhood-level income could
be associated with availability of salutary resources that
would otherwise not be present in particular neighbour-
hoods.” *' Furthermore, neighbourhood-level income
may be associated with strong prosocial forces such as
social cohesion that are themselves linked to better
health **

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,'* 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 participa-
tion,** suggest that neighbourhood-level family relations
could plausibly have an effect on mental disorders after
accounting for individual marital and relationship status.

METHODS

Sample

Our sample was composed of residents aged 18-88
years 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 multistage area clustered household survey design,
described in detail elsewhere.'** *°

Neighbourhoods in this sample consisted of neigh-
bourhood committees (NCs), the official, local commu-
nity organisations 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.'* These
neighbourhoods represent the areas of China in which
respondents currently lived at the time of the survey. In
Shenzhen, work units (eg, 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 lyear. After combining Beijing, Shanghai
and Shenzhen and including both NCs and work units
under the definition of neighbourhood for this study, our
sample consisted of 143 total neighbourhoods.

All participants completed part I of the survey, which
assessed core disorders and demographics, while a prob-
ability 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 IT (n=914 in Beijing; n=714 in Shanghai; and n=2476
in Shenzhen; table 1). The sample was weighted to adjust
for differential sampling of partI respondents into partII;
for differential probability of selection within households
(one respondent selected for interview in each house-
hold regardless of household size, creating an inverse
association between number of household residents and
probability of selection); and to match sociodemographic
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Table 1 WMH sample characteristics by city

Response
City Survey* Sample characteristics Field dates Age range Sample size ratet
Part | Part i
Beijing/Shanghai B-WMH/S- Beijing and Shanghai 2002-2003 18-70 5201 1628 74.7
WMH metropolitan areas

Shenzhen Shenzhen  Shenzhen metropolitan area; 2006-2007 18-88 7134 2476 80.0

included temporary residents

as well as household residents
Total (12335) (4104) 77.7

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

TThe 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%.

distributions in the respective cities.”® The weighted part
II sample represents the distribution of mental disor-
ders 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 respon-
dents (0.2% of the weighted part IT sample) who refused
to answer or answered ‘do not know’ on a key covariate,
resulting in a final analytic sample of 4072 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 stan-
dardised World Health Organization (WHO) translation,
back translation and harmonisation 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
ethics committees of Peking University and Shenzhen
Kangning Hospital.

Measures

Primary outcome: mental disorders

Mental disorders were assessed with the WHO Composite
International Diagnostic Interview (CIDI) V.3.0.%% The
disorders assessed included internalising disorders
(post-traumatic stress disorder, panic disorder, specific
phobia, social phobia, agoraphobia, adult separation
anxiety, generalised anxiety disorder, major depressive
disorder, dysthymic disorder and bipolar/subthreshold
bipolar disorders) and externalising disorders (inter-
mittent 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 IV).* Both lifetime
and past-year diagnoses were assessed. Clinical calibra-
tion studies carried out in a number of WMH countries

confirmed good concordance of DSM-IV diagnoses based
on the CIDI with diagnoses based on blinded clinical
reappraisal interviews using the Structured Clinical Inter-
view for DSM-IV.**!

Individual-level fixed effects

Individual-level covariates chosen for this analysis
included age (categorised into 35-49, 50-64 and 65+ vs
18-34), sex (female vs not), marital status (currently
married vs not), employment status (currently unem-
ployed vs not unemployed vs ‘do not 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 calcu-
lated 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 centred so that the
mean was equal to 0, and used as the continuous indi-
vidual income exposure variable. Individual educa-
tion was categorised as being above versus below the
median of country-level education.

Neighbourhood-level fixed effects

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

Data analyses were carried out using SAS V.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 neighbourhood 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
neighbourhood.™

Weighted, multilevel, multivariate logistic regression
models were then run using Proc Glimmix with neigh-
bourhood as the repeated subject and both lifetime and
past-year internalising and externalising disorders as the
outcomes. Zero G tests were run in order to test for the
random effect of the intercept in each model.*

As a sensitivity analysis, 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 per cent of the weighted analytic sample met criteria
for lifetime history of any internalising disorder, while
4.7% met criteria for lifetime history of any externalising
disorder (table 2). Six per cent had past-year internalising
disorder, and 2.7% had past-year externalising disorder.

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 neighbourhood median income to
city median income was 1.05. The mean percentage of
married individuals in each neighbourhood was 61.7%.

Random-intercept-only models

The intraclass correlation coefficients for variation at the
neighbourhood level were calculated from random-inter-
cept-only models (not shown in tables) to be 0.04 and 0.16
for any lifetime internalising and externalising disorder
respectively, and 0.07 and 0.09 for any past-year internal-
ising and externalising disorder, respectively. In other
words, neighbourhoods explained the greatest propor-
tion of variation of the outcome (16%) in the model for
history of lifetime externalising disorder.

Lifetime mental disorder models

Table 3 reports multivariate logistic regressions with
individual-level variables only (first column), neigh-
bourhood-level income as the main independent
variable of interest (second column) and neighbour-
hood-level percentage of married individuals as the main

independent variable of interest (third column) with
any lifetime internalising disorder as the outcome. The
associations between the individual-level variables and
this outcome were modest; the only statistically signif-
icant association was found was between higher indi-
vidual income (OR 1.05, 95% CI 1.02 to 1.09 for all three
models) and lifetime internalising disorder.

Neither neighbourhood-level income nor neighbour-
hood-level marital status was statistically significantly asso-
ciated with lifetime internalising disorder. Additionally,
the random effect of the intercept was not statistically
significant in the fully adjusted models (p values ranged
from 0.063 to 0.103).

Table 4 presents the same three models as in table 3,
but with lifetime externalising disorder as the outcome.
In these models, being of older age (ORs ranged from
0.41 to 0.43 for age 50-64 compared with age 18-34) and
being female (ORs 0.24-0.25) were both significantly
protective against externalising disorder, while being
married (ORs 1.75-1.96) was significantly positively asso-
ciated with externalising disorder.

For the neighbourhood-level exposures, higher neigh-
bourhood-level income was not statistically significant
in its association (second column), but neighbour-
hood-level percentage of married individuals (third
column) was statistically associated with lower odds of
lifetime externalising disorder (OR 0.99, 95% CI 0.97 to
1.00). In other words, each one-point increase in neigh-
bourhood-level percentage of married residents was asso-
ciated with a 1% decreased odds of lifetime externalising
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 neighbourhood in the top tertile of the
percentage of married residents in each neighbourhood
was associated with a 51% decreased odds of lifetime
externalising disorder (OR 0.49, 95% CI 0.27 to 0.89),
and being in the middle tertile was associated with a
50% decreased odds of lifetime externalising disorder
(OR 0.50, 95% CI 0.28 to 0.89), both compared with the
bottom tertile.

Finally, the bottom row of table 4 shows that the random
effect of an intercept varying at the neighbourhood level
was statistically significant in all three models (p<0.0001),
further illustrating that the probability of having history
of externalising disorder varied by neighbourhood.

Past-year mental disorder models

Models for past-year internalising disorders are presented
in 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 internalising 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 internalising
disorder in comparison with younger individuals for each
model (ORs 0.66-0.69).
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Weighted design-
Unweighted, n Weighted, % Weighted mean based SE

Beijing 914 22.31 - 1.38%

Shenzhen 2445 60.26 - 1.34%

[ndividual-level variables
Age 18-34 2046 61.96 0.95%

Age35-49 82411 - 084%
Age 50-64 473 8.97 - 0.60%

Age€s+ 200 4% - 050%
Female 2014 49.26 - 1.19%

Male 2088 8074 A%
Ratio of individual income to - - 1.63 0.05
city income

In top 50% of country-level 2770 64.30 - 1.18%
education

Not currently married 1377 40.96 - 1.05%

Not a migrant to megacity 1546 36.11 - 1.18%
Not unemployed 3909 96.79 - 0.45%
Any lifetime internalising 885 9.82 - 0.57%
disorder*

Any lifetime externalising 368 4.67 - 0.46%
disordert

Neighbourhood-level variables

Percent married in - - 61.69% 0.36
neighbourhood

*Internalising disorders include anxiety (post-traumatic stress disorder, panic disorder, specific phobia, social phobia, agoraphobia, adult
separation anxiety, generalised anxiety disorder) and mood (major depressive disorder, dysthymic disorder and bipolar/subthreshold bipolar)
disorders.

TExternalising disorders include behavioural (intermittent explosive disorder) and substance use (alcohol and drug abuse with or without
dependence) disorders.

The second two columns in table 5 show that again, effect of the intercept varying at the neighbourhood level

there were no significant associations between neigh-  was statistically significant in all three models (p values
bourhood-level income and proportion of married resi-  ranged from 0.021 to 0.007).
dents with odds of internalising disorder. However, the Table 6 presents the results for past-year externalising

proportion of married residents per neighbourhood  disorder as the outcome. In these models, being of older
neared statistical significance (p=0.09), and the random  age (ORs 0.05-0.53 for all age groups compared with

(3]
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Table 3 Logistic multilevel, multivariate regression models with lifetime internalising disorder f as the outcome among 4072

urban China residents F

Individual-level exposures only

Individual-level exposures and
neighbourhood-level income

Individual-level exposures
and neighbourhood-level
marital status

95%Cl  95%CI 95%Cl 95%CI
95% Cl 95% CI lower upper lower upper

OR lower limit upper limit OR limit limit OR 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 0.91 217
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 1.05* 1.02 1.09 1.05* 1.02 1.09 1.05* 1.02 1.09
income to city income
In top 50% of country- 1.28 0.97 1.69 1.26 0.95 1.69 1.27 0.96 1.68
level education
Married 0.75 0.56 1.02 0.75 0.56 1.02 0.79 0.57 1.09
Migrant to megacity 1.11 0.77 1.60 1.11 0.77 1.61 1.09 0.75 1.57
Unemployed 1.49 0.77 2.89 1.50 0.78 2.91 1.57 0.80 3.06
Neighbourhood-level
fixed effects
Ratio of neighbourhood 1.07 0.82 1.40
income to city income
Percent married in 0.99 0.99 1.00
neighbourhood
Random effects Variance  Zero G test p Value Variance Zero G p Value  Variance Zero G  p Value

estimate  X? estimate  test X? estimate test X2
Intercept 0.07 2.35 0.063 0.07 2.28 0.065 0.06 1.60 0.103
* =p<0.05.

TInternalising disorders include anxiety (post-traumatic stress disorder, panic disorder, specific phobia, social phobia, agoraphobia, adult
separation anxiety, generalised anxiety disorder) and mood (major depressive disorder, dysthymic disorder and bipolar/subthreshold bipolar)

disorders.

FModels include the above variables as well as fixed effects for city and for having a missing (‘do not know’ or refused) value on individual

unemployment.

being 18-34 years old) and being female (ORs 0.38-
0.40) were again significantly protective against exter-
nalising disorder, and being married (ORs 1.92-2.23)
was again significantly positively associated with external-
ising disorder. Additionally, being unemployed, having a
higher educational attainment and having a higher rela-
tive individual income were all statistically associated with
higher odds of disorder (ORs 5.71-1.04).

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

was associated with a 54% decreased odds of past-year
externalising disorder (OR 0.46, 95% CI 0.24 to 0.87).

DISCUSSION
Using multilevel models with data from three of the largest
cities in China, we found that after accounting for individ-
ual-level marital status, residence in neighbourhoods with
a higher proportion of married individuals was associated
with lower odds of both past-year and lifetime external-
ising, but not internalising, mental disorders. Contrary to
our expectations, living in a neighbourhood with a higher
median income compared with the city median income
was not significantly associated with lower odds either
internalising or externalising of disorder.

Despite the differences in samples, this finding is
similar to that of Roosa et al who found that neighbour-
hood disadvantage was not associated as a main effect with
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Table 5 Logistic multilevel, regression multivariate models with past-year internalising disordert as the outcome among 4072

urban China residentst

Individual-level exposures and

Individual-level exposures and
neighbourhood-level marital

Individual-level exposures only neighbourhood-level income status
95% ClI 95% ClI 95% ClI 95% ClI 95% CI 95% Cl
OR lower limit upper limit OR lower limit upper limit OR lower limit upper 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 1.04 0.99 1.08 1.04 1.00 1.08 1.03 0.99 1.08
individual
income to city
income
In top 50% of 1.44 0.97 2.13 1.44 0.96 217 1.42 0.96 2.10
country-level
education
Married 0.83 0.56 1.23 0.83 0.56 1.23 0.88 0.58 1.35
Migrant to 11558 0.81 2.16 1.32 0.81 2.15 1.29 0.78 2.11
megacity
Unemployed 1.44 0.87 2.37 1.43 0.87 2.36 1.54 0.92 2.59
Neighbourhood-
level fixed
effects
Ratio of 0.97 0.70 1.35
neighbourhood
income to city
income
Percent 0.99 0.99 1.00
married in
neighbourhood
Random effects Variance Zero G test p Value Variance  Zero G test p Value Variance  Zero G test p Value
estimate y° estimate %2 estimate %2
Intercept 0.15 5.99* 0.007 0.15 5.88* 0.008 0.13 4.18* 0.021
* =p<0.05.

TInternalising disorders include anxiety (post-traumatic stress disorder, panic disorder, specific phobia, social phobia, agoraphobia, adult
separation anxiety, generalised anxiety disorder) and mood (major depressive disorder, dysthymic disorder and bipolar/subthreshold bipolar)

disorders.

FModels include the above variables as well as fixed effects for city and for having a missing (‘do not know’ or refused) value on individual

unemployment.

internalising or externalising 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 USA who lived in areas of higher neighbourhood
poverty were more likely to have internalising symptoms
as mediated by lower social support.'®

Two mechanisms have been proposed to explain general
associations between lower income and social capital with
higher odds of mental disorders: social causation and
social selection.” ** 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 neighbourhood income may affect mental disor-
ders are likely multifactorial and at least partially mediated
by individual socioeconomic status, but neighbourhood
features and social cohesion are likely to explain some of
this association,'’ as was the case in Hurd et als study."®
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,
neighbourhood income does not in fact appear to be an
important driver of mental health outcomes.
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Table 6 Logistic multilevel, multivariate regression models with past-year externalising disordert as the outcome among 4072

urban China residentst

Individual-level exposures

Individual-level exposures

and neighbourhood-level

Individual-level exposures
and neighbourhood-level

only income marital status
95%Cl 95%Cl 95%CIl 95%Cl 95%CIl 95%Cl
lower  upper lower upper lower upper

OR limit limit OR limit limit OR limit limit
Individual-level fixed effects
Age 35-49 0.49* 0.26 0.91 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 income to city 1.05* 1.00 1.09 1.04* 1.00 1.09 1.04 0.99 1.09
income
In top 50% of country-level 1.78* 1.15 2.75 1.77* 1.13 2.77 1.72* 1.13 2.62
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* 2.23 11.24 5.01* 2.24 11.23 5.71* 2.50 13.05
Neighbourhood-level fixed effects
Ratio of neighbourhood income to 1.01 0.73 1.42
city income
Percent married in neighbourhood 0.98* 0.97 0.99
Random effects Variance Zero G p Value Variance Zero G p Value Variance Zero G p Value

estimate test y? estimate test y° estimate test y°
Intercept 0.12 1.80 0.090 0.12 1.80 0.090 0.08 1.01 0.157
* =p<0.05.

TExternalising disorders include behavioural (intermittent explosive disorder) and substance use (alcohol and drug abuse with or without

dependence) disorders.

FModels include the above variables as well as fixed effects for city and for having a missing (‘do not know’ or refused) value on individual

unemployment.

To our knowledge, the proportion of married individ-
uals in a neighbourhood has not been studied in relation
to internalising and externalising mental disorders. At
the individual level, marital status is very often shown to
be associated with mental disorders.”” ** The inverse asso-
ciation of neighbourhood-level percentage of married
individuals and externalising disorders found in our
study suggests a protective community effect of marriage,
possibly through its effect on social cohesion. The social
control (or social bond) theory primarily used in crimi-
nology, which states that traditional social relationships
may buffer against externalising behaviour in the form
of crime,” may potentially be extended to our results
in terms of communities of married families acting as a
buffer against their residents developing externalising
disorders such as substance abuse.

Additionally, living in a neighbourhood with more
married individuals has been associated with higher
neighbourhood satisfaction,?’8 and marital status is
frequently associated with more political participation
and social support.** We were not able to directly analyse
neighbourhood social cohesion with our data, but we

welcome new studies that test this hypothesis. Another
possible explanation is that the neighbourhood marriage
distribution is an indicator of other neighbourhood char-
acteristics not measured. For example, previous studies
in other contexts have found that areas with higher
marriage rates also have more upward mobility, ** which
could plausibly affect local mental health.

Despite our focus on contextual (neighbourhood-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 externalising disorders, and having higher indi-
vidual income relative to the city median was associated
at the individual level with higher odds of both inter-
nalising and externalising disorders. These results were
unexpected in contrast to findings in other parts of the
world.*! 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
neighbourhood level. Being married was also found to
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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.'* The relationship between
marital status and mental disorder also depends on the
timing of each condition®' as well as severity and type of
disorder,"* which could be focuses for future papers using
urban Chinese data, but were not our focus here.

These results should be interpreted in the context of
a few limitations. First, due to the cross-sectional nature
of this study, we cannot exclude the possibility of reverse
causation that concentrates individuals with externalising
mental disorders in neighbourhoods with fewer married
individuals, as posited by the social selection theory.”
Although this potential for reverse causation cannot be
discarded, recent systematic reviews have suggested that
there is a consistent association of neighbourhood char-
acteristics with mental health.* Further, Dohrenwend
et al found that social causation was a more likely theory
than social selection for substance use disorders in men.”
Men with substance use disorders are a primary group of
those characterised as having externalising disorder in
our study, the outcome for which we found the signifi-
cant relationship with neighbourhood marital status,
suggesting that there may in fact be a causal link.

As a second limitation, our study relied on data from
lay interviews instead of clinician-administered inter-
views, which could affect estimates of disease prevalence
and predictors. However, our diagnostic assessments
have been validated with blinded clinical reappraisal
interviews.”!

Third, our sample is not necessarily representa-
tive of today’s urban China, given that the data were
collected in the early 2000s, or of other large urban
areas of China not sampled. Even across the three
cities we assessed, there are important differences,
most notably the fact that Beijing and Shanghai are
two of the oldest large cities in China, while Shen-
zhen 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 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.

Furthermore, socioeconomic characteristics likely
have differential effects on the health of migrants
depending on the culture and area of origin,* which
could modify our results. Some new neighbourhoods
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** where high social cohesion could influ-
ence mental health outcomes. Our analysis of migra-
tion 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
respondent 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 neighbourhood char-
acteristics 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 urbanisa-
tion.*? 0

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.*’
A few recent sociodemographic changes such as the
increasing globalisation of its economy and the end
of the one-child policy may also significantly improve
neighbourhood characteristics. However, more prog-
ress will likely be needed to develop broad social
measures for enhancing social cohesion, participa-
tion, and support to help manage the consequences
of decades of underdiagnosed mental disorders.

The large and rapid urbanisation 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 urbanisation, 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 neighbourhood charac-
teristics on mental disorders in fast growing regions of
the world can help to promote better neighbourhood
environments and control the burden of mental disor-
ders 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."’ Inves-
tigators should continue to study the relationships
among important neighbourhood-level indicators of
health, including a more specific measure of migra-
tion status at both an individual and neighbourhood
level. Finally, another potentially fruitful direction
for future research could be to investigate how the
distribution of mental disorders at the neighbour-
hood level might act as a potential predictor for indi-
vidual disorder outcomes, preferably in a longitudinal
setting.
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