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ABSTRACT

Objectives To test whether social ties play any roles in
mitigating depression and anxiety, as well as in fostering
mental health among young men living in a poor urban
community.

Setting A cohort of all young men living in an urban slum
in Dhaka, the capital of Bangladesh.

Participants All men aged 18-29 years (n=824) living in
a low-income urban community at the time of the survey.
Primary and secondary outcome measures Unspecified
psychological morbidity measured using the General
Health Questionnaire, 12-item (GHQ-12), where lower
scores suggest better mental status.

Results The GHQ scores (mean=9.2, SD=4.9) suggest

a significant psychological morbidity among the
respondents. However, each additional friend is associated
with a 0.063 SD lower GHQ score (95% Cl —0.106 to
—0.021). Between centrality measuring the relative
importance of the respondent within his social network is
also associated with a 0.103 SD lower GHQ score (95% Cl
—0.155 to —0.051), as are other measures of social
network ties. Among other factors, married respondents
and recent migrants also report a better mental health
status.

Conclusions Our results underscore the importance of
social connection in providing a buffer against stress and
anxiety through psychosocial support from one’s peers

in a resource-constraint urban setting. Our findings also
suggest incorporating a social network and community ties
in designing mental health policies and interventions.

INTRODUCTION

Mental illness and disorders refer to
‘abnormal thoughts, perceptions, emotions,
behaviour and relationships with others’.!
Mental illness contributes about 7.1% to
global disease burden, and the cost of mental
disorders such as depression can be enor-
mous.”® Over a person’s lifetime, psycholog-
ical disorders can adversely affect one-third
of the global population.* As of 2010, close
to 900 million people were estimated to suffer
from certain mental health issues, including
depression, anxiety and substance abuse.’
The burden of mental health is also likely to

Strengths and limitations of this study

» Our analyses take advantage of a census of young
men in a resource-constraint low-income urban
community in Bangladesh to establish the roles a
social network and community ties play in determin-
ing better mental health outcomes.

» The measurement of the social network is based on
a roster-based approach where friendship connec-
tions for all possible pairs of respondents are care-
fully assessed and validated.

» We take advantage of a locally adopted General
Health Questionnaire, 12-item to assess unspecified
mental health outcomes along with detailed socio-
economic characteristics of our respondents.

» Cross-sectional data limit causal interpretations and
cannot rule out the reverse causality of otherwise
robust relationships, and community ties through
friendships can capture only limited aspects of the
respondents’ social network.

increase with growing urbanisation in low/
middle-income countries.®” Poor neighbour-
hoods and low-income communities poten-
tially offer more stressful environments for
urban citizens.? Hence, one can infer that
a larger share of the global mental health
burden will be borne by lower-income popu-
lations living in challenging environments in
newly urbanised low/middle income nations.
This is further compounded by the social
stigma and general misinformation associ-
ated with mental health symptoms, resulting
in low psychosocial care seeking in low/
middle-income countries.’

Social capital can be multifaceted, and its
definitions vary in the literature as they aim
to capture the different aspects of social
engagements for an individual.'’ Social
capital encompasses civic engagement, trust,
reciprocity and certain norms. Moreover,
it can both be a structural feature of the
community or group and be owned by an
individual to rely on and exploit to command
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over resources to ensure his or her well-being.'" '* The
horizontal nature of ties, for example, friendship network
and community embeddedness, is considered a defining
feature of one’s social capital, and prior literature typi-
cally associates resulting social capital with socially desir-
able health outcomes."”

A growing consensus reveals that the quality of social
ties and deeper social embeddedness are important deter-
minants of mental health.'*'® Lack of social ties has been
found to be a risk factor for some mental health indi-
cators.' By ensuring attachment and buffer, a social
network and community ties can have both extrinsic and
intrinsic values for an individual’s mental or psycholog-
ical well-being.”' Prior studies have shown the positive
roles social connection can play in lowering depressive
episodes.”” ** Depressive symptoms are also less likely to
manifest in people who are more central within the group
they belong.” Mental state of mind, like happiness, can
also better in people with social networks that are closer
in terms of geographical distance.'?

In the context of Bangladesh, social networks have
been found to contribute to health service delivery in
both rural and urban areas.?* % However, we have limited
information on how social ties and network properties
can determine mental health outcomes in urban Bangla-
desh and similar other low-income contexts. One’s social
network has been found to have a strong association with
positive mental health outcomes. However, these studies
have been conducted mostly in developed countries by
taking advantage of large, often longitudinal, cohort
studies and population-level data.'” ** *** We intend to
contribute to the growing literature on social network as
a determinant of mental health by exploiting a communi-
ty-level census of young men in a slum in Dhaka.

METHOD

Study design

We followed a cross-sectional study design based on indi-
vidual respondents from a census of young men living
in an urban slum at the time of the survey (n=824). The
census allowed us to enumerate friendship ties along with
directions between any two respondents among possible
339076 ties. We also collected mental health outcome
measures along with the detailed socioeconomic charac-
teristics of the respondents.

Study setting

We conducted our study in a particular but otherwise
typical urban community in Dhaka, namely, Vashantek.
The entire Vashantek slum was geographically divided
into four subdivisions with a total population of around
31000 or about 5500 households. We chose to work in
a particular subdivision and conducted a census of all
men aged between 18 and 29 years. The study was part
of a larger project, which focused on gender norms, risky
sexual behaviour and mental health within this particular
population. These topics often focused on adolescent

or female populations. Hence, we chose postadolescent
young men in a low-income urban community as the study
population to provide some novel and unique perspec-
tives to the relevant literature. We collected baseline
information on a number of socioeconomic variables and
detailed social network information on all the targeted
respondents. The site and the setting met the necessary
criteria for usual social network analyses (SNAs) %

Sample and sampling technique

We collected information on all men aged between 18 and
29 in our targeted site. Initially, we listed all the house-
holds in the study community with men who fit the age
criteria. We asked each household whether a man, aged
18-29 years, lived in that household. We followed up with
their full names, contact information and availability for
amore detailed survey afterwards. We found a total of 942
potential respondents from 790 households through this
initial listing process. After thoroughly training the data
collectors and pretesting the questionnaire, we sent nine
data collectors to conduct the surveys. We used skilled
enumerators who had prior experience in a mobile-based
quantitative survey through SurveyCTO. The enumer-
ators conducted the interviews in 26 days during the
month of December 2016.

We collected demographic, economic, sexual practice
and friendship information using a structured question-
naire. We excluded some of the respondents who moved
out of the slum between the initial household listing and
the follow-up survey. We also found households that had
a potential respondent who lived outside the community
but was previously listed as a household member. We also
excluded individuals with communication impairments
and two respondents who refused to provide a written
consent. The final cohort consisted of 824 young men
aged 18-29 years living in our study area. We performed
all analyses on this sample.

Patient and public involvement statement

No patients were involved in designing the study or devel-
oping the research questions, nor were they involved
in analysing or interpreting the findings. The study was
conducted on a community-based sample of individuals
who met the prespecified criteria. We would discuss some
of the general implications of the study findings through
workshops as well as through a series of radio shows to
help address mental health problems affecting young
men in Dhaka.

Measures of mental well-being

We used the 12-question version of the General Health
Questionnaire (GHQ-12), an often-used survey-based tool
that measures the population morbidity of non-psychotic
and minor psychiatric disorders, to assess the mental
well-being of individuals, where a higher score generally
suggests a poor mental health outcome. GHQ-12 was
implemented and validated widely in different contexts
in both developed and low/middle-income countries,
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including Bangladesh.?”” *® Because of its precise and
concise nature and validity in the context of Bangladesh,
we considered this tool to be appropriate for our study to
assess any non-specific psychiatric morbidity among the
respondents.” We estimated Cronbach’s a, and a value
of 0.83 suggests high internal consistency. We further
performed exploratory factor analysis, and high indi-
vidual variance for each factor suggested high reliability of
the score in our sample. The detailed item-wise responses
are reported in online supplementary appendix A.

Social network analysis parameters

For the SNA, we asked each respondent to name his
close friend(s) in the community and state where they
lived (particular landmark/household identifier in the
slum). After confirming the proper identification of
all the close friends mentioned by the respondents, we
constructed a 824x824 square sociomatrix showing direct
friendship ties with a value of 1 or 0.”” We then used the
network analysis software Pajek to analyse the data set.
We estimated different social network parameters for
each of our respondents to measure the embeddedness
and centrality of each respondent within the friendship
network. These measures captured richer aspects of the
social network of the respondents (for definitions of the
different social network parameters, see online supple-
mentary appendix B).” ** For robustness check and sensi-
tivity analyses, we used non-linear versions of some of our
centrality measures because of the over-representation
of zeros in our sample, which indicates the absence of
any ties between individuals.”’ We also estimated some
additional measures of the nature of the social network
at individual levels to perform further sensitivity analyses
(see online supplementary appendix C).

Socioeconomic characteristics

Given the observational nature of our study, we controlled
for various socioeconomic characteristics of the respon-
dents. These factors could potentially confound our
results, and we included them all in our multivariable
analyses. Some of these factors were also important and
can capture community embeddedness and social support
aspects of a person’s life that could influence psychosocial
well-being, such as marital status and birth in the same
community. We further collected information on the age
of the respondent, and his education and current occu-
pation. We also profiled the wealth status of the respon-
dent’s households. We used a wealth index called Equity
Tool which generated comparable results across different
contexts.” This tool was validated for Bangladesh and
consists of seven questions in its latest update as of 2014.
We chose the urban wealth scores and urban wealth quin-
tile for our study.

Statistical analyses

To assess the relationship between mental well-being
and social ties, we ran different regression models
with different social network measures. We included

the socioeconomic characteristics in all the regression
models and separately analysed the coefficients on these
additional controls. For the multivariable analyses, we
used robust regression models to correct the possible
violation of the standard Gauss-Markov assumptions (see
online supplementary appendix D).”* We standardised
both the mental health outcomes and the continuous
variables on the right-hand side in the regression models
and estimated the beta coefficients. We further used
ordered probit analyses for some additional robustness
checks (see online supplementary appendix C). In the
outcome variable, GHQ-12 scores were discrete in nature
and hence were prone to violation of the basic normality
conditions. Ordered probit models relaxed these assump-
tions (see online supplementary appendixes C and D).
All econometric analyses were performed using Stata/MP
V.15.0.

FINDINGS
Socioeconomic characteristics
We present the basic socioeconomic and demographic
characteristics of the respondents in table 1. The average
age of the respondents is 24, with an SD of 3.6. About
44% of the respondents report living in the study commu-
nity since birth. Interestingly, 52% of the respondents are
married at the time of the survey. The respondent group
also has low educational level as 45% report that they
have achieved either not the primary educational level or
lower. Their average schooling is about the same as those
found in nationally representative household surveys.g5
According to the generalisable equity score, with a
mean of -0.016 and SD of 0.230, majority of our respon-
dents come from second and third wealth quintiles, with
very few (only 2.5%) from the top two wealth quintiles.
We find a considerable variation in occupations that the
respondents are engaged in, namely, driving, service in
construction sectors and running small businesses. About
13% of the respondents report being students at tertia-
ry-level educational institutions.

Mental health status

We present both distribution and summary statistics for
the mental health status of the respondents in figure 1.
We have found a considerable variation in GHQ-12
outcomes, which range from 0 to 25. The average
GHQ-12 score is about 9.2 with an SD of 4.9. We have
further assessed for normality using the Shapiro-Wilk test,
and the results reject the null hypothesis of normality.
This result is natural given the discrete nature of GHQ-12
scoring, and we have further tested the robustness of our
results using an ordered probit model that takes into
account the discrete nature of our scoring (see online
supplementary appendix C).

Social network analyses
Avvisual inspection of the social network suggests that the
respondents can belong to one of the three broad types
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Table 1 Summary statistics

Mean (SD)
Age, years 23.6 (3.6)
Currently married, % 52.2 (50.0)
Born in Vashantek, % 44.2 (49.7)
Education, %
No formal education 83 (10.1)
Primary incomplete 290 (35.2)
Primary complete 106 (12.9)
Secondary incomplete 206 (25.0)
Secondary complete/above 139 (16.9)
Equity score —0.016 (0.230)
Wealth quintile, %
First 61 (7.4)
Second 325 (39.4)
Third 418 (50.7)
Fourth 16 (1.9)
Fifth 4 (0.5)
Occupations, %
Driver 138 (16.8)
Service sector 125 (15.2)
Student 109 (13.2)
Business/shop owner 100 (12.1)
Construction worker/carpenter/wall 88 (10.9)
painter
Daily labour 58 (7.0)
Rickshaw puller/van puller 43 (5.2)

Based on surveys of 824 respondents. Equity index is based on
ownership of selected assets (namely, refrigerator, television,
almirah/wardrobe and electric fan) and household building
materials. The wealth quintiles are based on equity scores with
Bangladesh urban specific cut-offs. For occupations, ‘other’
category is not included in the table.

of components (see figure 2): the largest component
(n=4520r 55%), 37 smaller self-contained components
with sizes between 2 to 7 friends (n=1050r 13%) and 267
respondents (32%) who have not mentioned anybody in
the community as a friend, or nobody in the community
has mentioned them as a friend (see table 2). They are
entirely isolated individuals in our target population with
zero friendship ties in the community. On average, our
sample has 1.6 ties per respondent, including those who
have reported no friendship tie in the community.

The average closeness centrality score is 0.034 for this
network of 824 men (with an SD of 0.031, see table 2).
The average betweenness centrality score for this network
of 824 men is 6.6x107° (with an SD of 24.0x107%) with
an overall betweenness centralisation of 0.0003. We
further estimate the average eigenvector centrality for
the respondents which is equal to 0.004 (with an SD
of 0.034). The overall eigenvector centralisation of the

0.100- ! : L Median = 10
1 1 1
| : : Mean = 9.22
! sp=4385] : .
1 e B
0.075- 1 1
1 — 1
1 1
I 1
> 1 1
2 0.050- ] 1
8 1 1
1
1
1
1
0.025- 1
1
1
1
1
0.000 - !
1
[’) é 1’0 1‘5 2’0 2‘5
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Figure 1 Distribution of GHQ-12 scores. Based on 824

respondents. Here, we report the non-standardised GHQ
scores. The mean is shown as the vertical solid line, and
the median is shown as the vertical dotted line. GHQ is the
aggregate of 12 questions with possible values of 0, 1, 2
and 3. The scores of all 12 questions are added to measure
the composite score for a respondent. GHQ, General Health
Questionnaire.

network is 0.0071. An average eigenvector (Bonacich
power) centrality of 0.004 suggests that, on average, men
in this network do not hold very prestigious positions with
fairly low variation.

Figure 2 Visualisation of the friendship network of the

824 young men of Vashantek. Here we show the social
network graph for 824 respondents. Each node represents an
individual respondent. The connector shows the friendship
ties between two respondents. There are 267 respondents
who are completely isolated (not included in the figure). The
largest component consists of 450 respondents who are all
connected with each other through intermediate ties. We also
have 37 smaller components with smaller networks.
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Table 2 Social network characteristics of the respondents

Mean SD
Respondents in each component, %
Large connected group 54.6
Smaller groups 12.7

Isolated with no referrals in any 32.4
direction

No of friends, %

0 32.4
1 26.3
2 171
3 11.0
4 6.4
5 3.9
6 or more 2.8
Average no of friendship ties 1.6 1.6
Average Centrality Scores
Closeness centrality 0.034 0.031
Betweenness centrality 0.00000662 0.000024
Eigenvector centrality 0.004 0.034

Based on 824 respondents. Each respondent reports the friendship
ties within the community. The large connected group includes

the biggest component where all subjects are connected with
intermediate ties. Centrality measures are estimated using Pajek.

Association between mental well-being and social networks
The results from our multivariable regression analyses,
which assess the association between mental health
outcome (standardised GHQ scores) and individuals’
social network parameters, are presented in table 3. All
the continuous variables are standardised. In column 1
of table 3, we find that compared with an isolated respon-
dent with no community friendship tie, a respondent
belonging to a small component has a 0.098 SD lower
GHQ score (95% CI-0.327 to 0.131). Moreover, a respon-
dent belonging to the larger component has a 0.117 SD
lower GHQ score (95% CI -0.274 to 0.041).

In the next model in column 2 of table 3, we find that
mental health outcomes are systematically better with
higher degrees of ties or number of friends. Having an
additional friend is associated with a 0.063 SD lower
GHQ score (95% CI -0.106 to —0.021). In the next three
columns, we include different measures of centralities
that retain all the controls. We find that a 1 SD higher
all-closeness centrality score of a respondent is associ-
ated with a 0.053 SD lower GHQ score (95% CI —0.124
to 0.018, see column 3 in table 3). We find similar results
for betweenness and eigenvalue centralities. Respondents
with a 1 SD higher betweenness centrality score report
about a 0.103 SD lower GHQ score (95% CI -0.155 to
-0.051) and respondents with a 1 SD higher eigenvalue
centrality score report about a 0.068 SD lower SHQ) score
(95% CI -0.103 to -0.033), controlling for other factors.

In all the five specifications, we include the socioeco-
nomic characteristics of the respondents as controls or
possible confounding factors. The association between
mental health outcomes and other covariates is quite
suggestive. We find that mental health worsens with
age, about 0.012 SD higher with each additional year;
however, while the point estimates are quite robust
across different models, they are not very precise. More
educated respondents report a lower GHQ score, so more
educated respondents typically have better mental health
status. Interestingly, respondents born in the community
have better mental health status. Respondents who are
currently married have 0.17-0.20 SD lower GHQ scores,
and coefficient values are typically significant. We also
find higher wealth as measured by the equity score, which
is associated with a lower GHQ score or better mental
health status.

DISCUSSION

Our findings indicate the importance of social relations
in determining mental well-being in resource-constrained
contexts. Social ties are important components of a much
broader idea of social capital, and observed outcomes
can be associated with both the cognitive aspect of social
bonding and the constructivist dimension of local social
institutions.” Hence, our results further highlight the
importance of the social determinants of health in the
context of mental health, a topic that has gained impor-
tance in both academic and policy literature in recent
times, 131836

Our results show that young men with better social
ties and higher community embeddedness and network
report better mental health. We have used a number of
different measures of social network parameters at an
individual level that are typical of a person’s connected-
ness in his immediate community. While this captures a
particular aspect of a person’s position in a broad spec-
trum of social capital that he can accumulate over time,
our estimates are robust and suggest that connection with
one’s peer from his community is a strong predictor of his
mental health status.

Additionally, we should highlight the overall high
average GHQ-12 score for our sample from the general
population. For example, in the context of Bangladesh,
previous researchers have found a GHQ-12 score of 20
with an SD of 3 among diagnosed mental patients.””
While clinical diagnoses of disorders require closer
scrutiny and assessment by mental health professionals,
such high score suggests a potentially high psychosocial
morbidity associated with a high level of stress, anxiety
and possibly depression. Although we have focused
on only one neighbourhood in Dhaka, the study area
is not peculiar or remarkable in any observational way,
suggesting a broader implication and generalisability. In
general, urban areas and youth populations are prone to
isolation and can suffer from psychological distresses and
psychoses.”
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Social capital can influence one’s psychological well-
being in a number of ways, and our study can only spec-
ulate the possible channels through which social ties can
affect mental health in our study population.”’ A social
network can help individuals access material resources,
such as loans, grants and health services.'” We have found
that the respondents in our sample primarily rely on
family members for their financial needs and commu-
nity practitioners and informal care providers such as
salespersons in local pharmacies for health services. This
result suggests, within our context, that the social network
promotes mental health primarily through socioemo-
tional supports and recreational activities. However, iden-
tifying the exact nature of different channels requires
further study and specific tools to measure different path-
ways through which social ties can alter mental health
outcomes.

Given the cross-sectional nature of our study, we cannot
claim causality in our findings. More specifically, it is
possible that the association primarily picks up selection
bias, where people with certain psychosocial traits are
self-selected into the social structure typified by higher
social ties and centrality, resulting in reverse causality that
we cannot completely rule out given the observational
nature of the study. However, we include a set of socioeco-
nomic factors that are possible confounders of the mental
health outcomes in our empirical models and we block
these influences by controlling them in all our empirical
models.”

Also, using GHQ-12 to measure mental health outcomes
limits our study, as this questionnaire is not a clinical tool
and captures a unidimensional unspecified psychological
morbidity.* Hence, this scale measures only the respon-
dents’ actual mental health status with some measure-
ment errors. This limits the total variation that we are able
to explain using our empirical models. We also capture
important social ties, namely, friends in the community
and age group. The respondents can have social ties
and a network outside the community as well as through
social media. Such measurement errors lead to downward
bias and smaller coefficients (in absolute terms), as one
can see in all our models. So our estimates can be consid-
ered lower bounds for the true effects of social ties on the
mental well-being of the respondents.

Despite these limitations, the findings presented here
enhance our understanding of the social network deter-
minants of mental health in an exciting population. The
postadolescent young population is particularly important
because, Bangladesh, like many low/middle-income
countries in the world, remains and will remain largely
young for another generation or so. High youth unem-
ployment and underemployment rates can put a strain
on men owing to traditional gender expectations.” In
this context, isolation and social disconnectedness can
contribute to poorer mental health, luring male youth to
violence, which has become a concern locally in recent
times. Thus, our findings have important implications
in understanding mental health outcomes and policies

that address psychosocial health issues of young men and
highlight the importance of social connection and ties in
determining mental health in the postadolescent popula-
tion in low/middle-income countries.
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