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ABSTRACT

Objectives The COVID-19 pandemic has overwhelmed
health systems globally. With the increase of global
migration, quantifying the health needs and key correlates
of these outcomes is a global health priority. This study
assessed migration characteristics, COVID-19 attitudes
and the postmigration social environment as key correlates
of depression, quality of life and alcohol misuse among
international migrants in China.

Design A nationwide cross-sectional online survey was
conducted from 17 February and 1 March 2020.

Setting Links to the online survey were disseminated by
migrant-focused community-based organisations through
WeChat.

Participants English speaking international migrants
who met the inclusion criteria. Inclusion criteria were
being born in a country outside of China, aged 18 years or
over, cumulatively living in China for 1 month or more and
staying in China between December 2019 and February
2020.

Outcome measures Depression, quality of life and
alcohol misuse.

Results Regression models indicated that planning or
considering leaving China due to COVID-19, lacking the
confidence to protect themselves and not being confident
that the epidemic would end soon was associated with
greater depression, lower quality of life and greater levels

of alcohol misuse. Worry about contracting COVID-19

and feeling helpless to prevent infection were associated
with greater depression and lower quality of life. General
perceived social support, and trust in Chinese people,
institutions and systems were protective factors for
depression and associated with higher reported quality of life.
Conclusions This study identifies key correlates that,

if adequately addressed through public health outreach,
may safeguard migrant well-being during a public health
emergency. Trust in people and systems within the
postmigration environment is an important consideration
for future public health planning efforts.

INTRODUCTION
The COVID-19 epidemic began in December
2019 in Wuhan, Hubei, China, and rapidly

,%* Ming Zhou Xiong
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Strengths and limitations of this study

» This nationwide cross-sectional study of interna-
tional migrants in China is the first study known to
assess symptoms of depression, alcohol misuse and
quality of life among migrants during a public health
emergency.

» The sampling of migrants using social media pro-
vided wide coverage of migrants hailing from more
than 70 countries who were in China during the
COVID-19 epidemic.

» The cross-sectional nature of the design limits caus-
al inference.

» The study was conducting following the onset of
the COVID-19 outbreak, and therefore, preoutbreak
mental health is not known.

spread across the country. The WHO declared
a Public Health Emergency of International
Concern on 30 January 2020, and a pandemic
on 11 March 2020." Widespread uncertainty
and fear about the virus and its lethality
predominated the early period leading up to
these declarations. Social distancing, quar-
antines and reduced economic activity are
associated with increased burden of common
mental disorders and substance misuse at
the population level.* The epidemic high-
lighted the potential inequalities in health
status, especially among the most vulnerable
in society, including international migrants,
who may be at increased risk of poor mental
health during a public health emergency.” *
The current study is the first known to assess
well-being and substance misuse in a national
sample of international migrants during the
COVID-19 pandemic.

Population migration increased dramat-
ically in recent years, and now over
250 million people are living outside their
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home countries.” Migrants are exposed to adversities
and adverse postmigration social environments known
to increase the burden of mental ill health.® This is espe-
cially true in ‘south-south’ migration, where an estimated
73 million people’ move between countries in the global
south. Migration to China in particular has increased
in the past decade, primarily motivated by economic,
educational and cultural exchange opportunities.®? Two
major forces encouraging this migration is the Forum
on China-African Cooperation'’'" and the Belt and Road
Initiative, which aims to enhance China’s relationships
with countries regionally and across the world (Institute
for Security and Development Policy). While China has
become a destination for international migrants,” '**
limited information is known about their health and
well-being.

The social determinants of health, a broad health frame-
work, suggests that the quality of the social and structural
environments within which migrants live, exert influ-
ences on their overall health and well-being. The recent
Lancet Commission on Migration and Health highlighted
several key social determinants including factors related
to migration, living and working conditions and interac-
tions with the host population.’'® According to a system-
atic review of 24000 migrants sampled across 35 studies,
the overall pooled prevalence of common mental disor-
ders was 20.0%.'° Migrants are at higher risk of mental
ill health compared with non-migrant populations living
in host countries. This key inequality in population well-
being challenges health systems and takes an economic
toll on the host country. In China, international migrants
experience substantial barriers to health services and
may also experience discrimination, worsening their well-
being.5 171

During public health emergencies, the mental health
of the general population is affected,”*' but few studies
specifically explore the mental health and well-being
of migrant populations in these contexts. The limited
data available suggest that these events disproportion-
ately affect migrants relative to host country communi-
ties,”” and these data are inadequate to inform public
health planning and preparedness for this population.”
Public health responses are often focused on citizens;
therefore, migrant populations may be excluded. Data
are crucially needed that highlight the needs of diverse
and vulnerable populations, including migrants, in
order to inform public health emergency response and
preparedness.

In this study, we addressed critical gaps in knowledge
related to international migrant well-being during public
health emergencies. We assessed depression, quality of
life (QoL) and alcohol misuse as outcomes. Migration
characteristics, COVID-19 attitudes,and the postmigra-
tion social environmental influences were evaluated
as correlates. We used the migrant health and social
determinants frameworks to inform our selection of key
correlates expected to influence the well-being of inter-
national migrants during the pandemic.**

METHODS

Study design and participants

An online cross-sectional survey was conducted between
17 February and 1 March 2020. Links to the online
survey were disseminated by migrant-focused community-
based organisations (CBO) through WeChat (a popular
Chinese messaging app). It was hosted by WenJuanXing
(Changsha Haoxing Information Technology Co, Ltd,
China). The survey questionnaire was available in English
and created based on discussions with CBO stakeholders,
policymakers and experts on international migrants.
English is the common language among international
migrants from diverse countries of origin living in China.
The survey was pilot tested with 20 international migrants
to ensure the survey was clear and well understood by our
target population. These pilot data were excluded in the
final analysis.

All participants who clicked the link for the survey were
screened for eligibility. Inclusion criteria were: being
born in a country outside of China, aged 18 years or over,
cumulatively living in China for I month or more and
staying in China between December 2019 and February
2020. The survey was restricted to one phone number
and a single device to minimise the risk of people partici-
pating multiple times.

Main outcomes

Depressive symptoms

Depressive symptoms were measured by the Centre for
Epidemiologic Studies Depression Scale (CES-D). The
CES-D scale is a 20-item self-report inventory.”” Each item
is scored 0-3 on a Likert-type scale for a frequency of
depressive symptoms in the last week and summed for a
total score range of 0-60. Higher scores indicate greater
symptom severity. The CES-D demonstrated good internal
consistency in this study (Cronbach’s alpha: 0.88).

Quality of life

QoL. was measured by the WHO Quality of Life
(WHOQOL-BREF) and is composed of 26 items.? It has
been validated in several migrant populations.”” ™ The
WHOQOL-BREF measures the following broad domains:
physical health (seven items), psychological (six items),
social relationships (three items) and environment
(eight items) and two items that measure overall QOL
and general health. Following scoring conventions, the
items were coded from 1 to 5, and the total scores were
converted to a 0—100 scale, with higher score indicating
better QoL. In the current study, the Cronbach’s alpha
for the scale was 0.93.

Alcohol use

Alcohol use was measured with two items from the WHO-
AUDIT?! (WHO. The Alcohol Use Disorders Identifi-
cation Test, 2010), including the frequency of drinking
alcoholic beverages and the number of drinks consumed
on a typical day. These items were summed, with higher
scores indicating greater alcohol misuse.
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Correlates

Migration characteristics included region of origin,
purpose of migration (business, study and employment),
cumulative length of stay in China and cumulative length
of stay in China during the epidemic outbreak period
(from December to February).

Attitude towards the COVID-19 epidemic were
answered on a four-point Likert-type scale ranging from
strongly disagree to strongly agree and included confi-
dence of protecting themselves from contracting COVID-
19, worry that they or their friends or loved ones will
contract COVID-19, helplessness to prevent COVID-19
and confidence that the epidemic would end soon. One
additional question asked whether they will return to
their home country due to the epidemic, with no, yes or
unsure response options.

Social environment
Perception of Chinese people’s attitude towards foreigners
was measured with a single item on a 5-point Likert scale
ranging from 1 ‘very unfriendly’ to 5 ‘very friendly’.
Perceived social support was measured by the Multidi-
mensional Scale of Perceived Social Support (MSPSS).*
The MSPSS contains 12 items, reflecting support from
family, friends and significant others, with each domain
consisting of four items rated on a seven-point Likert-
type scale, ranging from 1: ‘very strongly disagree’ to 7
‘very strongly agree’. Total scores range from 12 to 84, with
higher scores indicating greater perceived social support.

Trust towards Chinese institutions and groups during the
COVID-19 outbreak
Trust towards Chinese institutions and groups included
eight items'”: the Central Government, the depart-
ment that is responsible for health, the department that
handles immigration, the hospital system, doctors and
medical professionals, the information you are receiving
about the COVID-19, the police and the Chinese people.
The scoring of each item of the scale ranged from 0 to
100 with intervals of 10. A score of 0 implies no trust atall,
and 100 indicates complete trust. All items were summed
for an overall trust score. Each item and the total score
were trichotomised into low, medium and high trust.
Participant characteristics included gender, age,
marital status, educational attainment, annual income,
living arrangement in China, religion, health insurance,
infectious diseases experience, diagnosis with COVID-
19, history of mental illness and past year mental health
treatment.

Statistical analysis
We report descriptive statistics for the distribution of the
sample regarding social demographic, attitude towards
the COVID-19 epidemic, social support, depressive symp-
toms, QoL and alcohol use.

Univariate and multivariable linear regressions were
performed to explore correlates of depressive symptoms,
QoL and alcohol use. Multivariable models evaluating

migration characteristics, attitudes towards the COVID-19
epidemic and the social environment were adjusted for
gender, age, marital status, education, income, living
arrangement, religion, health insurance, infectious
disease in past year, diagnoses with COVID-19, past diag-
nosis with mental disorder and past year treatment for
mental health conditions, which were selected a priori
as potential confounders. Due to the large number of
students who were included in our sample, we conducted
a sensitivity analysis with the student subgroup to explore
whether the patterns of findings in the overall sample
were robust. Statistical significance was set at p<0.05 for
model coefficients. Analyses were performed using SAS
V.9.4.

Patient and public involvement

The participants and general public were not involved
in the development of the research question, outcome
measures, design, recruitment and conduct of this study.

RESULTS

The survey platform was accessed by 2494 people. Ninety-
five people did not provide informed consent. Among the
remaining 2399 individuals, 973 did not meet eligibility
requirements (355 were born in China, 522 were less
than 18 years old, 28 cumulatively lived in China less than
Imonth and 68 did not stay in China during COVID-19
outbreak). A total of 1362 individuals completed the
online survey (see figure 1 and online supplemental table
1), originating from 77 countries and 6 continents (see
online supplemental table 2). The measures of trust in
Chinese institutions and groups was deleted by the survey
platform after responses were recorded from 868 individ-
uals due to political sensitivity.

The majority of participants were male (60.9%),
between 16 and 35 years old (89.8%), never married
(87.5%), had a college degree or higher (57.9%), had an
annual income less than US$2000 (63.4%) and originated
from African countries (74.7%). More than half migrated
for study (64.0%). The majority stayed in China for the
entire 3-month epidemic period between December 2019
and February 2020 (79.5%). Most were not diagnosed
with COVID-19 (99.0%) (see table 1).

Most individuals were confident in knowing how to
protect themselves from COVID-19 (89.0%), not worrying
about themselves (58.0%) contracting COVID-19, not
feeling helpless to prevent COVID-19 (64.7%) and most
were confident that the COVID-19 epidemic would end
soon (88.1%). However, more than half (58.2%) reported
worrying about loved ones/friends contracting COVID-
19. The majority did not plan to leave China due to
COVID-19 (66.8%). Most reported that Chinese people
had friendly attitudes towards them (65.0%), and a little
more than half reported a high level of trust in Chinese
people, systems and institutions (52.5%).

Correlates of depression
The average depressive symptom severity was 17.7
(SD=11.2). In multivariable models, greater depressive
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Clicked the survey link (n=4459)

Excluded (n=2060)
Withdrew before consent (n=1965)
Did not consent (n=95)

Screened for eligibility (n=2399)

Excluded (n=973)
Born in China (n=355)
Age was less than 18 years (n=522)
Cumulatively lived in China less than 1 month (n=28)
Did not stay in China during COVID-19 outbreak (n=68)
Tourism and visiting relatives (n=64)

Completed online survey (n=1362)

Figure 1 Flow chart.

symptom severity was significantly associated with country
of origin, with people from non-Asian countries reporting
lower depressive symptoms when compared with African
migrants. Compared with students, people who migrated
for business reported greater depressive symptom severity.
Among attitudes towards the COVID-19 epidemic, plan-
ning to leave China, or being unsure about leaving
China, not being confident to protect themselves, worry
about contracting COVID-19 themselves and about loved
ones contracting COVID-19, feeling helpless to prevent
COVID-19 and not being confident the epidemic would
end soon were all associated with greater depressive
symptom severity. Friendly attitudes from Chinese people
and greater social support were associated with lower
depressive symptom severity. The pattern of findings for
trust was consistent across Chinese people, systems and
institutions such that high levels of trust were associated
with lower depressive symptom severity (see table 2).

Correlates of QoL

The total score of the WHOQOL-BREF scale was
65.9+14.4. People who migrated from non-Asian coun-
tries reported greater QoL. compared with migrants from
African countries. For attitudes towards the COVID-19
epidemic, planning to leave China or being unsure about
leaving China, not being confident to protect themselves,
worry about contracting COVID-19 themselves, feeling
helpless to prevent COVID-19 and not being confident
the epidemic would end soon were all associated with
lower QoL. Friendly attitudes from Chinese people and
greater social support were associated with greater QoL.
The pattern of findings for trust was consistent across

measured variables such that high levels of trust were
associated with greater QoL (see table 2).

Correlates of alcohol misuse

People who migrated from Asian countries reported less
alcohol misuse compared with migrants from African
countries. Compared with students, people who migrated
for business reported lower alcohol misuse. For attitudes
towards the COVID-19 epidemic, planning to leave China
or being unsure about leaving China, not being confi-
dent to protect themselves and not being confident the
epidemic would end soon were associated with increased
alcohol misuse. Social support, friendly attitudes from
Chinese people and trust were not associated with alcohol
misuse in this sample (all ps >0.11) (see tables 2 and 3).

Sensitivity analysis for student subsample

The general pattern of results for the student subsample
were similar to the overall migrant sample (see online
supplemental table 3). No notable differences were
observed for the QoL outcome. However, unlike in the
overall sample, among students, being married/engaged
was associated with greater depression, and income,
having health insurance, having an infectious disease in
the past year were not statistically related to depressive
symptoms. In addition, and in contrast to the overall
sample, students who had COVID-19, a history of mental
disorder diagnosis or treatment in the past year and were
not confident to protect themselves were not statistically
related to alcohol use, and being married/engaged was
associated with less alcohol use. Higher reported social
support was associated with lower alcohol misuse.
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Variable N (%)

Male 830 (60.9)

Age (years)

26-35 346 (25.4)

>45 14 (1.0)

Never married 1192 (87.5)

Educational attainment

Some college 156 (11.5)

Annual income (US$)

$2000-$5000 245 (18.0)

>$10000 133 (9.8)

Hotel 70 (5.1)

Purchased apartment 9(0.7)

Staff/student dormitory 762 (55.9)

Religion

Islam 303 (22.2)

Other 51 (3.7)

Health insurance in China

Yes 213 (15.6)

No 1015 (74.5)

Being diagnosed with the COVID-19

Yes 13(1.0)

Continued

Variable N (%)
No 1303 (95.7)

Mental health treatment (past year)

Yes 61 (4.5)

Region of origin

Africa 1017 (74.7)

Purpose of migration

Study 872 (64.0)

Cumulative stay in China

7-12 months 123 (9.0)

Duration of stay in China (December-February)

2 weeks—1month 21 (1.5)

3 months 1083 (79.5)

Confident to protect themselves

Agree 380 (27.9)

Strongly disagree 16 (1.2)

Strongly disagree 593 (43.5)

Agree 279 (20.5)

Worry about friends/loved ones contracting COVID-19

Disagree 156 (11.5)

Strongly agree 534 (39.2)

Strongly disagree 338 (24.8)

Agree 373 (27.4)

Confident that the epidemic will end soon

Continued
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Table 1 Continued

Variable N (%)
Strongly agree 529 (38.8)
Agree 672 (49.3)
Disagree 105 (7.7)
Strongly disagree 56 (4.1)

Plan to leave China due to COVID-19
No 910 (66.8)
Yes 148 (10.9)
Unsure 304 (22.3)

Social environment

Chinese people’s attitude towards foreigners
Very friendly 250 (18.4)
Friendly 574 (42.1)
Neutral 449 (33.0)
Not friendly 33 (2.4)
Very unfriendly 56 (4.1)

Social support (mean+SD) 65.3+15.0

Study outcomes

Depression (mean+SD) 17.7£11.2

Quality of life (mean+SD) 65.9+14.4

Alcohol use (mean+SD) 1.5+1.9

*Others refer to Europe, South America, North America and
Oceania.

DISCUSSION

International migration is a global public health issue,
and protecting the health and well-being of these
migrants should become a priority.” ®'” This nationwide
cross-sectional study of international migrants in China
is the first study known to assess symptoms of depression,
alcohol misuse and QoL among migrants during a public
health emergency. The sampling of migrants using social
media provided wide coverage of migrants hailing from
more than 70 countries, who were in China during the
COVID-19 epidemic.

The findings of our study suggest several key social
determinants as correlates of well-being. First, among the
migration characteristics measured, migrants from non-
Asian countries reported lower depression, greater QoL
and lower alcohol misuse relative to African migrants.
This may reflect differences in exposures to stress or other
factors associated with their migration process. People
who migrated for business reported greater depression,
perhaps reflecting the economic burdens expected for
those who are attempting to transact business in China
during the pandemic or reflect the difficulties of this
activity in China.’

Attitudes towards COVID-19 emerged as key correlates
across well-being outcomes. Public health outreach efforts
that enhance awareness, reduce uncertainty related to the
pandemic and inform the community how to effectively

3

prevent infection are indicated. Programmes can engage
international migrants in the cocreation of content,
which can empower communities and enhance their inte-
gration within the host society. A focus on mental health
and psychosocial responses, which may not be prioritised
during COVID-19, may also address fears and uncertain-
ties about the virus (Inter-Agency Standing Committee
Reference Group on Mental Health and Psychosocial
Support in Emergency Settings: Interim Briefing Note:
Addressing mental health and psychosocial aspects of
COVID-19 Outbreak, V.1.5).

The receiving country context is a key correlate of
migrant well-being.”® Friendliness from local Chinese
people, general perceived social support and trust in
Chinese people, institutions and systems were protec-
tive factors for depression and associated with higher
reported QoL. The association between friendly atti-
tudes from locals was consistent with a previous study
conducted before the COVID-19 pandemic among
African migrants in China, which demonstrated local atti-
tudes was a correlate of lower depression (under review).
Similar to this study, the self-reported friendliness from
locals was high (60.5%), and only 6.5% of the population
reported unfriendly attitudes (8% in the previous study).
Perceived social supportis a robust correlate of well-being
among many migrant communities, and this finding is
well supported in this literature.”*

Migrant trust is an understudied topic, and it emerged
as a key and robust correlate in this study. A dose-response
relationship was observed such that greater levels of trust
were associated with lower depression and higher QoL.
Trust, a form of social capital, may be considered a vital
resource for communities, especially among those occu-
pying vulnerable and minority social positions. Enhancing
the welfare of international migrants within China, and
encouraging positive social exchange, is needed in order
to achieve a key pillar of the Belt and Road Initiative, which
is to enhance people-to-people bonds." *”

Together, these results suggest that creating social
spaces for migrants to integrate and overcome cultural
differences, and programming to enhance trust through
outreach and inclusion activities may safeguard the health
of migrants. Community-based approaches that attempt
to enhance community resilience, or community engage-
ment with the broader social environment, may be useful
to promote well-being among migrants. This approach
may be especially worthwhile to consider within the
broader context of south—south migration, where mental
health services are largely underdeveloped and unavail-
able to migrants in particular.”®

There are several study limitations. First, the cross-
sectional nature of the design limits causal inference.
Second, the study was conducting following the onset
of the COVID-19 outbreak, and therefore, preoutbreak
mental health is not known. This was partially mitigated
by the measurement and adjustment of previous mental
health diagnosis and treatment. Third, the analytic
sample was reduced for trust variables due to limitations

6

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012



Open access

psnuiuo)
- - Jod - - - Jo4 - - - Jod AioyuiioQ
(98'0 (92 (tz's
- - 000 ©18L0)2S0 - - 00} 01%¥92-) 000 - - 000 ©O18LL)6LE 0000+$<

(S0 01 (26°0— 0} (€2
- - /L'0 80°0-)8L0 - - 1000'0> 90°G-) LO'E- - - 1000°0> 01092 9LY 0005$-0002$

($SN) swooul [enuuy

(90 (9z°z 01 (60" 1L- 01
- - G0'0 0100°0)2£0 - - 98'0 12'2-)€e0- - - 000 16'%-)00¢€~ o69)|00 swog

juswiulele [euolyeonpy

- - Joy - - - Joy - - - Joy pauew JanaN
(¥t 01 812k (620 01
- - 92'0 L¥'0-) 950 - - ¥2'0 0100°€-) 6S°Y - - 600 06°0L-) 90°G— Gp<

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012

(8z'0 01 (6 L— 01 (Lve
- - /90 81°0-)S00 - - 00 /6t-)8LE- - - 000 01206072 Ge-92

(s1eak) aby

- - o4 - - - o - - - 04 SeiN
onead ., (10%G6) Je enead (19%G6) o anjead (10 %S6) e onead (10%S6) 92 onlend  ,(1D%S6) e onjead (1D %S6) 92 S|qeHep
asn [oyoo|y a41] Jo Ayenp uoissaidaq




Open access

panuiuo)
- - Joy - - J04 - - - Joy ON
(oke (L9 01 (6G ¥}
- - ¥0'0 ©120°0) 60°L - - 690 89'6-)8G - - - 100 012¥'2) LS8 SN

61-QIAOD @Y} Yum pasoubelp Buieg

- - Joy - - Jo4 - - - Joy ON
(000 01 (g5 e- o (ev'y
- - 500 ¥5°0-) 22°0- - - 1000°0> +2°/-)29'S— - - 100 01911622 ON

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012

BUIYD UI 80URINSUI Yl[eH

(9’0 01 (¥6°g (eez 01
- - 80 95°0-)S0°0— - - 9g0 0181°2-)88’L - - €90 /8'€-) L20- lsy10

(€20- 01 (ANEEe! (es'9
- - 1000°0> 02°L-) 26°0— - - 000 /8%-)00¢~ - - L000°0> ©01/9°€)0L'S weys|

uoibiiey

(k6’0 (66"} 622
- - L0'0 03 60°0) 0£°0 - - 69°0 012¢L-) ¥e0 - - 20’0 016g0)eS't 1iuswpede |ejusy

(09'0 01 (to'z o1 (€82
- - 120 28°0°) kL0~ - - I20 /06-)eGe- - - 010 01/9°0-) 86°€  uswiede i1senn

onjend . (10%S6) fe onjead (10%S6) ¥ onjead  ,(1D%S6) e anjead  (1D%G6) o onjead  .(1D%S6) Je enjead (1D %S6) 92 a|qenep
asn |joyooly 1] Jo Ajjenp uoissaidaq




Open access

3

panuizuo)

(6t°0 (Ly'0 01 ('8 (ov'8 (89°1 01 (VAN
LG'0 —00'+-) G2'0- 9’0 €L°1-)9g0— Zr'0 O16v'e-) Lve Zr’0 01¥S'e-) eve 220 6£/.-)S8¢ 8L'0 S L) vlhe— syuow g

(g9'0 (90 01 (zeeh (062tk (LL'z o1 (662 01
¥¥°0 —05°1-) €70~ 92’0 ¥.°1-) ¥90— 820 0108°€-) 9.V 280 0102v-) veEY 6L'0 16°0L-) OV v~ €2°0 29°0k-) 20'Y—  Uluow |-syeem g

(Arenuga4—iaqwiaoaq) euly) ul Aeis jo uoneing

(0og0 01 (2e001 (86°1 (esv (o0 01 (S0 01
€80 8¢0-)v0'0— 060 €£0-) 200 0L'0 O1E€¥0-) 222 81°0 01/80-)28t 600 28'€) 9L - €80 2He)E0 k- syjuow g -/

BUIYD Ul ABlS aAize|INWwIND

(80°0— 0} (90°0— 0} (82201 (29'0— 0} (2672 (¥09
20’0 60°L-)8S0— L0'0 LG'0-) 620~ ¥S'0 62'G) ST - 00  9Lv-) v e- 00'0 ©Or$8°L) 06'v LOOO'0> ©18E'E) kLY sseuisng
uoneJbiw
Jo asodind

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012

(09°0- 01 (29:0- 01 (gz'1 o1 (zz001 (682 (czy (eulyo
L000°0> O} k) S8°0— LO00'0> 80°'L-) G8°0— S¥'0  28¢)8.0- 800 S¥'e)e9 - 60°0 0102°0-) &'t 000 ©O16£1)08°C 4O OpISINO) BISY

AJunoo [euibuQ

(]} (¥ - 0} (k28
- - 100 01 12°0) 890 - - 00 G8'8-)Gh'G- - - 1000°0> ©110°€) 98°G SOA

(1eaA 1sed) Juswiealy yijeay [elusipy

anjend . (10%S6) fe enjead (10%S6) ¥ onjead  (1D%S6) e anjead  (1D%G6) o onjead  .(1D%G6) Je enjead (1D %S6) 92 a|qenep
asn |joyooly 1| Jo Ajjenp uoissaidaq




Open access

' epnJuo ‘go ‘g paisnipe ‘ge

"BIUBSD(Q) PUE BOUBWY YHON ‘BouaWy Yyinog ‘edoin3 o} Jajal sioyi04

*UOIIPUOD Y}[eay [ejuswl Joy Juswieal} Jeak jsed pue Joplosip [eluswl yum sisoubelp

1sed ‘61-AINOD UM sasoubelp Yeak jsed ul 8sess|p snofjosjul ‘@oueinsul yyeay ‘uolbijal quawabueire BuiAl ‘@wooul ‘Uolieonps ‘snjels [ejluew ‘ebe Yspusb Joy pajsnipe sem sisAjeue ay]

(200 01 (200 01 (e9v (Va7 (z8'0- 01 (96°0- 01 spnyne

LL'0 61°0-) 60°0— LL'0 61°0-) 60°0— LO000> 01€0°€)£€8°¢ LO000> 012872 ko€ L0000> 20°2-) v¥'i— 100 28 k) 6L 1L— s.9|doad [e007]
uoos

(ee0 (9g0 (862 01 (S6'2— 01 (c6°L (0’2 pua |m olwspide

000 ©0180°0) k20 L0'0 ©0101°0)€2°0 LO0O0'0> 86+-)86°S— LO0O00> 261-) €6~ 00 018£0) 9Lk 100 01 1G°0)62°F 8Ul eyl luspyuo)

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012

(60°0 (0001 (ye0 01 (0G0 01 otk (] sauo
G9°0 0190°0-) 200 090 90°0-) 200 680 88°0-) 20— €/°0  L2°0-) LF'0— L000'0> O} /¥°0) €60 10’0 0102°0)99°0 PeAO| Inoge ALIOM

(9z'0 (sz'001 (66°c— 01 (66°c— 01 (80°¢ (LH'e senjpsway} 108104d
G0'0 ©1000) €L0 20 €0°0-) LL'0 L000°0>  90°9-) 20°S— L000'0> 90°9-) €0°S— LO00'0> O /¥°L) 82'¢ L000'0> ©Oi8Y'L)0E'C 0} Jusplu0y

(L0 (18'0 (€0 101 (08'0- 03 €Ls (rL'g
000 ©}¥1L°0) G0 L0'0 ©01/1°0)6¥°0 L00  86'S-) LGE- L00 S.'S-)8ee- 000 ©Olgel)ece 000 o182'l)lge SOA

61-AIAOD 10 8sneosq euiy) eAes| o} Buluue|d

onead . (10%G6) Je anead (10%G6) 9o anjead  .(10%G6) e onead (10%S6) 92 onlend  ,(1D%S6) e onlead (1D %S6) 92 s|qeHep
asn [oyoo|y a1 Jo Ayenp uoissaidaq

10



Open access

panuiluo)
o4 o4 04 o4 4 o4 IsnJ} moT
(2€70 (seo (ce9 (859 (982- 01 (6217~ 03
9¢'0 01 €1L°0-) 210 12°0 0} Z1°0-) ¥0'0 LO00'0> ©16%°2) OF'v LO00'0> O 6E€E)66'y LO0O0'0> 28°G-) ve€¥— L000°0> +.°9-) 2SS isnJy ybiH

Jo4 Jo4 Jo4 Jo4 Joy J8Y 1snJ} mo
(cze0 (vzo (€29 (299 (98- 01 (85°¢— 01
€6°0 01 /1°0-) 80°0 G/°0 0181°0-) €0°0 +000'0> ©O1€H'2) €€ L000'0> O kb'E) LO'S L0000> L8+-) ¥€'€— LO00'0> GO'9-) 28t~ snJ3 ybiH

494 o4 84 494 494 84 isnJiy Mo
(8e0 (veo (259 (089 (1g'¢- 0} (90— 01
0€°0 01¢L'0-) €10 9/°0 0181°0-) €00 L000'0> ©}//°¢) /9% LOOO'0> ©1g9€)lg’S L000'0> Gi'G-)86'€~ L000'0> LS9-)82G— isniy ybiH

Jo4 Joy Jo4 Jo4 J04 JoY 1snJ} mo
(ee0 (vzo (oz'2 (se'2 (eve- o1 (00°- 01
/S0 0181°0-) 200 280 0161°0-) 20°0 LOO0'0> 016E£€)62°S LO00'0> OrELy) ¥2'S L000'0> 8EG-) L6'S— LO000> 8¥'9-) 2 G- snay ybiH

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012

J04 Joy Jod Jod 04 Joy 1snJp Mo
(ez001 (100} (g2 (St (Le2- 01 (08'¢— 01
06'0 92°0-) 200~ 69°0 S2'0-) ¥0'0— L000'0> O016S°E) v¥'S LO00'0> ©O12Z'¥) ¥8'S L000'0> S2'G-) L8'€— LO000> 62'9-) ¥0'G- 1snJp ybiH

Jo4 J04 Joy Jo4 J04 jo4 1SN Mo
anlend ,(1D%S6) e enjead (1D0%S6) o @njead .(10%S6) e enlead (1D%G6) 9o onjend .(10%S6) Je enjead (19 %S6) 92 a|qeniep
asn |joyoo|y 1| Jo Ajjenp uoissaidaqg

11



Open access

g epnuo ‘go ‘g paisnipe ‘ge
"UOIIPUOD Y}BaY [ejusiu 4oy Juswiieal) Jeak 1sed pue Japiosip [ejuswl yum sisoubelip
1sed ‘6 L-AQINOD yum sasoubelp ‘eaA 1sed ul aseasip snoljosyul ‘@oueInsul yieay ‘uolbijes ‘Juswebue.ie BulAll ‘swooul ‘uoleonpa ‘sniels [ellew ‘ebe Yepusb yum paisnlpe sem sisAjeue ay],

(820 (0z'001 (626 (L6 (L0'e— 0} (61— 01
280 01¢22'0-) €00 G680 $2'0-)20°0— +000'0> O1E€Y'G) 98, L000'0> ©OrGZ°S)eyZ L0000> £L09-).Sv— LOOO'0> 60°.L-)6L°G- snJy ybiH

Hall BJ, et al. BMJ Open 2021;11:2048012. doi:10.1136/bmjopen-2020-048012

94 o4 84 94 494 84 isnJ} Mo
(GLo o1 (01003 (8L (or8 (L21-01 (Gge-01
870 €€£0-) 600~ /2’0 GE0-)€L'0— L000'0> Oilgl'y)86'S LO00'0> OlEL V) er'9 L000'0> 89+%-)cg €~ L000'0> L8G-) 9SG+~ isny ybiH

Jo4 Jey Jo4 Jo4 J04 JoY 1snJ} Mo
(tz'0 01 (ero (66°2 (eg'2 (82— 01 (Lo'p— 01
080 /20-) €00~ Z2¥’0 0162°0-) 60°0 LO00'0> 0192H)2L'9 LO00'0> O L9'%) 22’9 L000'0> 8£G-)E6'€— LO0O00> 0G'9-) 52 G- snJy ybiH

Jo4 J04 Jod Jod 84 Jo4 1SN Mo
(ec0 (ez0 (26’8 (89’8 (612— 01 (82'¢— 01
0S°0 0191°0-) 800 26°0 01 12°0-) LO'0 LO00'0> ©1€8'%) 029 LO00'0> ©019€G) g0, L0000> LL'G-)S9€— L00D'0> 9€'9-) L0°S— 1snap ybiH

anjend ,(10%S6) e enjead (1D0%S6) o @njead .(10%S6) e enlead (1D%G6) 9o onjend .(10%S6) Je enjead (19 %S6) 92 a|qeniep

asn |oyoo|y 1| Jo Ajjenp uoissaidaqg

12



placed on the data collection that were outside of our
control. The results were robust and unlikely to change
qualitatively if a larger sample was obtained. Fourth,
depression and alcohol use were not assessed with formal
diagnostic interviews, which limits our ability to draw
conclusions regarding population prevalence of these
disorders during the epidemic, as screening instruments
may not accurately reflect population prevalence.™ Fifth,
the study population was composed of international
migrants who were primarily students or traders, so infer-
ences from this study may not generalise to other interna-
tional migration populations with lower socioeconomic
status or forced migrants.” Sixth, the measures of trust in
Chinese institutions and groups was deleted by the survey
platform after responses were recorded from 868 individ-
uals due to political sensitivity. Consequently, some signif-
icant differences between the sample who reported their
trust and those who were unable to do so were observed.
The group who reported trust date were younger, never
married, less educated, had lower income, lived more
frequently in dormitories, were comprised of more Chris-
tians and fewer Muslims, less frequently reported having
health insurance, stayed in China longer, had reported
lower depression and higher QoL. compared with those
who were unable to report their trust (see online supple-
mental table 4). The smaller trust sample may not be as
representative of the larger population. Finally, although
the study population includes people from multiple
countries, selection bias due to non-response, the survey
only in English and non-random sampling may affect the
study inferences.

CONCLUSIONS

This was the first nationwide study known to evaluate the
mental health and well-being of international migrants
during a public health emergency. Findings from this
study can guide efforts to build more effective public
health approaches to reduce the burden of mental health
among vulnerable populations within China and globally.
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