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Introduction: Worldwide, COVID-19 clusters have emerged within communities of international migrant work- 

ers operating in high-density work and living environments. Despite their increased vulnerability, no study has 

documented the mental health burden of COVID-19 amongst these groups. To address this gap, we conducted a 

survey of migrant workers involved in large-scale dormitory outbreaks within Singapore. 

Methods: Between 22 June to 11 October 2020, questionnaires were distributed to 1011 migrant workers under- 

going extended movement restrictions. Mental health symptoms were measured using the 21-item Depression, 

Anxiety and Stress Scale (DASS-21). As covariates, we assessed participants’ socio-demographics, quarantine sta- 

tus, COVID-19 health concerns, financial stability, and exposure to news and misinformation. Linear regression 

models were fitted to identify factors associated with DASS-21 scores. 

Results: Complete movement restrictions were associated with increased depression and stress symptoms, while 

being diagnosed with COVID-19 was associated with increased anxiety. Participants who harboured fears about 

their health or job, perceived their health to be poorer, or had greater exposure to COVID-19 rumours reported 

higher depression, anxiety, and stress levels. Across the cohort, rates of severe or extremely severe depression 

(3.1%, 95% CI: 2.1-4.3%), anxiety (4.1%, 95% CI: 2.9-5.5%), and stress (1.3%, 95% CI: 0.7-2.2%) were similar 

to those observed in the general population for the host country (Singapore). 

Conclusions: As the first mental health survey of low-waged migrant workers during the pandemic, our findings 

provide a basis to identify and support at-risk individuals. This is critical as migrant workers often have limited 

access to healthcare services. At the same time, we documented resilience within the cohort as a whole. 
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. Introduction 

In this era of globalisation, 164 million people worldwide are in-

ernational migrant workers employed outside their countries of birth

 International Labour Organization, 2018 ). They constitute a fifth of the

orkforce in high-income countries, and more than 40% of the work-

orce in several territories (e.g., Gulf States) ( International Labour Orga-

ization, 2018 ). Nonetheless, migrant workers often have disproportion-

tely less access to the healthcare, information, and resources of their

ost countries ( Abubakar et al., 2018 ; Hargreaves et al., 2019 ). 

In the current COVID-19 pandemic, migrant workers have faced in-

reased vulnerability on account of their status ( Liem et al., 2020 ).

or workers in low-waged, manual labour jobs, COVID-19 transmis-
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ion has been elevated – largely owing to the high-density work con-

itions (e.g., factories) and housing arrangements (e.g., dormitories,

hared housing) that many workers operate in ( Alahmad et al., 2020 ;

ahab, 2020 ). Correspondingly, COVID-19 outbreaks have occurred

midst migrant worker communities in Singapore, Thailand, Malaysia,

nd the Gulf states ( Wahab, 2020 ; Alkhamis et al., 2020 ; Yi et al., 2020 ),

ith Singapore reporting a disease prevalence rate 188 times higher

mongst migrant workers (47%) than in the general community (0.25%)

 Ministry of Health Singapore, 2020 ). 

Despite this increased vulnerability, there has been no study docu-

enting migrant workers’ mental health during the pandemic. Within

he general population, several meta-analyses have identified quaran-

ine status, COVID-19 health concerns, financial instability, exposure to
 workers during the COVID-19 outbreak ( https://clinicaltrials.gov/ct2/show/ 

ege, 28 College Avenue West #01-501, Singapore 138533, Singapore. 
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<50 cases

Feb 9:
1st migrant worker 

case reported

Mar 30:
1st dormitory

cluster identified

Apr 14:
All dormitories
locked down

<50 cases

Survey period: 22 Jun-11 Oct

<50 cases

Complete restriction: 5 Apr-19 Aug
a

aComplete restriction: Movement restricted to dormitories. The first dormitory was locked down on 5 April, with all dormitories locked down by 14 April.
bModerate restriction: Movement restricted to dormitories and work sites. The first batch of migrant workers were cleared for work on 1 June, with all workers 
cleared for work by 19 August (except for those in new clusters within standalone dormitory blocks).
cMinimal restriction: Movement restricted to dormitories, work sites, and designated recreation centres on rest days. As a trial, the first batch of workers were 
allowed to visit dedicated recreation centres on 24 August. This was extended to all workers on 31 October . 

Moderate restriction: 1 Jun-31 Oct
b

Aug 19:
All dormitories 

cleared

Oct 31:
All migrant workers

allowed to visit recreation centres

Minimal restriction: 24 Aug-2021
c

Fig. 1. Chronology of COVID-19 events and case numbers within the migrant worker community in 2020. 
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ews and misinformation, and demographics (gender, age, education) as

isk factors for poor mental health ( Salari et al., 2020 ; Wu et al., 2020 ;

iong et al., 2020 ). These factors are likely accentuated amongst mi-

rant workers. For example, having borne the brunt of infection clusters,

any migrant groups have come under extended quarantine protocols

s governments acted to control the COVID-19 spread ( Hassan, 2020 ;

oh, 2020 ; Ngiam et al., 2020 ). Relative to the general population,

igrant workers have also experienced heightened threats of finan-

ial instability, and decreased access to official COVID-19 information

 Liem et al., 2020 ; Alahmad et al., 2020 ; Wahab, 2020 ). Together, these

actors emphasize the need for cohort studies assessing the mental health

urden of COVID-19 within this population. Such studies are needed

o guide government and employer policies, and to identify workers in

reatest need of support amidst the ongoing pandemic. 

In this study, we characterized the depression, anxiety, and stress

ymptoms of migrant workers in Singapore. The city-state has a work-

orce of nearly 400,000 male workers employed in low-waged, manual-

abour positions within the construction, shipping, and process sectors

 Yi et al., 2020 ; Koh, 2020 ). Workers come primarily from South Asia,

nd reside in dormitories that host up to 25,000 residents (averaging

0 persons per room) ( Yi et al., 2020 ; Koh, 2020 ). Given this high

ensity, dormitories were the epicentre of COVID-19 transmission be-

ween April to August 2020, contributing more than 90% of Singapore’s

9,000 COVID-19 cases to date ( Ministry of Health Singapore, 2020 ).

onsequently, all dormitory residents have been placed under prolonged

ovement restrictions: commencing in April 2020 with in-room or in-

ormitory quarantines, to the gradual resumption of work activities

ve months later (August 2020), to getting limited access to sites out-

ide the dormitory on non-working days (current status, as of February

021) ( Fig. 1 ) ( Ministry of Health Singapore, 2020 ). Under these cir-

umstances, we evaluated the mental health impact of COVID-19. We

ddressed two primary aims: (1) to document mental health symptoms

mongst migrant workers, and (2) to identify risk and protective factors

midst the pandemic. 

. Methods 

.1. Study population and design 

We used data from the COVID-19 Migrant Health Study, a cross-

ectional survey of 1011 male migrants employed in manual labour
2 
obs within Singapore. Participant eligibility criteria included: age ≥ 21

ears, and holding a government work permit identifying employment

tatus. Surveys were administered by a multi-lingual and multi-cultural

esearch team in participants’ native languages (English, Bengali, Tamil,

r Mandarin), and were available in both written text and audio record-

ngs to ensure access regardless of literacy level. 

Data collection took place between 22 June to 11 October 2020

hrough two means. First, we conducted in-person surveys at: (1) a dor-

itory associated with Singapore’s largest COVID-19 cluster, (2) tempo-

ary accommodation for workers relocated from their dormitories, and

3) a recreation centre for workers. Second, we used physical posters

nd site-based messaging groups (on WhatsApp and Telegram) to ad-

ertise an online survey link in: (1) government quarantine facilities set

p for active COVID-19 cases ( Chia et al., 2020 ), and (2) dormitories

or migrant workers ( Ministry of Health Singapore, 2020 ; Ngiam et al.,

020 ). 

In dormitories, participants were housed in communal-living facil-

ties shared by 3000 to 25000 residents ( Yi et al., 2020 ; Koh, 2020 ).

ealthcare teams were on-site throughout the survey period to provide

rimary care. In temporary accommodation, participants were housed

ingly in residential or lodging units (e.g., vacant hotel rooms, cruise

hips), and medical services were provided off-site as needed. Finally,

t government quarantine facilities, recovering COVID-19 patients were

oused en masse at re-purposed sites (e.g., exhibition halls, resorts)

 Chia et al., 2020 ). Patients moved freely within each site (e.g., within

 hall), and had 24-hour access to a multi-disciplinary healthcare team

 Chia et al., 2020 ). Across these settings, medical expenses were largely

orne by the Singapore government. 

All participants provided informed consent, and those recruited in

erson received SGD $10 reimbursement. The study was approved by

he Institutional Review Boards of the National University of Singapore

nd Singapore Health Services, and was pre-registered on ClinicalTri-

ls.gov (NCT04448704). 

.1.1. Outcome measures 

To assess psychological distress, we administered the 21-item De-

ression, Anxiety and Stress Scale (DASS-21) ( Lovibond and Lovi-

ond, 1995 ). The DASS-21 is widely-used to screen for depression, anx-

ety, and stress symptoms, and has been used during the COVID-19 pan-

emic to capture mental health across countries and population seg-



Y.E. Saw, E.Y. Tan, P. Buvanaswari et al. Journal of Migration and Health 4 (2021) 100062 

In-person recruitment

971 migrant workers 
approached
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Online recruitment

317 migrant workers accessed
online consent document

188 excluded
• 3 did not meet eligibility

criteria
• 185 provided no data

89 excluded
• 46 did not meet eligibility

criteria
• 28 did not want to participate
• 15 did not know survey

languages

882 enrolled 129 enrolled

1011 included in analyses

Fig. 2. Flowchart of study methodology and participant inclusion. 
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ents (e.g., patients groups, healthcare workers, general population)

 Salari et al., 2020 ; Bueno-Notivol et al., 2021 ). 

Using the DASS-21, participants indicate the presence of symptoms

ver the past week, with each item rated on a 4-point scale ranging from

Never ” (0) to “Almost Always ” (3). Following convention, items were

ummed and multiplied by two to create a score for depression (7 items,

ange 0–42), anxiety (7 items, range 0–42), and stress (7 items, range 0–

2). On the depression subscale, scores of 0–9 corresponded to normal

evels, 10–13 to mild depression, 14–20 to moderate depression, 21–27

o severe depression, and ≥ 28 to extremely severe depression. For anx-

ety, 0–7 represented normal levels, 8-9 mild anxiety, 10–14 moderate

nxiety, 15–19 severe anxiety, and ≥ 20 extremely severe anxiety. Fi-

ally, for the stress subscale, a score of 0-14 was in the normal range,

5–18 corresponded to mild stress, 19–25 to moderate stress, 26–33 to

evere stress, and ≥ 34 to extremely severe stress ( Lovibond and Lovi-

ond, 1995 ). 

.2. Covariates 

As covariates, we included the following sociodemographic vari-

bles: age group (21–30, 31–40, 41–60), marital status (married,

ot married: single/widowed/separated/divorced), education (primary,

econdary, tertiary), country of origin (Bangladesh, India, others), and

ears spent in Singapore ( ≤ 5 years, > 5 years). We also measured

ariables identified in previous studies as risk factors for poor mental

ealth during the COVID-19 pandemic: namely, (i) quarantine status,

ii) COVID-19 health concerns, (iii) financial instability, and (iv) expo-

ure to news and misinformation ( Salari et al., 2020 ; Wu et al., 2020 ;

iong et al., 2020 ). 

Quarantine status was derived by matching government-imposed

ovement restrictions to the survey time-stamp and site (since restric-

ions differed across sites). Using this information, status was catego-

ized as: ‘complete restriction’ (unable to leave the dormitory for any

eason), ‘moderate restriction’ (movements restricted to the dormitory

nd to work sites), or ‘minimal restriction’ (movements restricted to the

ormitory, work sites, and assigned recreation centres on rest days). Par-

icipants also self-reported their trust in the institutional response (‘con-

dent that the government can control the spread of COVID-19’, ‘not

onfident that the government can control the spread of COVID-19’). 
3 
To capture COVID-19 health concerns, we documented participants’

istory of COVID-19 (tested positive: yes, no), their self-rated health

poor / normal, good), and whether they were fearful about their health

uring the COVID-19 outbreak (afraid, not afraid). 

Financial stability was captured by asking participants whether they

ere fearful about losing their job during the COVID-19 pandemic

afraid, not afraid), what their income was before and during the COVID-

9 pandemic (current income categorized as: ‘less than before’, or ‘same

 more than before’ the pandemic), whether they had debts to repay (yes

 no), the number of family members dependent on their income ( < 5

amily members, ≥ 5 family members), and whether they had a bank

ccount in Singapore (yes / no). 

Finally, to measure exposure to news and misinformation, partic-

pants indicated their familiarity with 5 common COVID-19 rumours

drinking water frequently will help to prevent infection; eating garlic

an help to prevent infection; the outbreak came about because of peo-

le eating bat soup; the virus was created in America to affect China; and

he virus was created in China as a weapon) ( Liu and Tong, 2020 ). The

umber of rumours participants recognized were summed and catego-

ized as ‘low exposure’ (0–2 rumours) or ‘high exposure’ (3–5 rumours).

dditionally, participants reported the amount of time they spent check-

ng COVID-19 news ( ≤ 2 hrs / day, > 2 hrs / day), and using social media

o discuss or share information about COVID-19 ( ≤ 2 hrs / day, > 2 hrs /

ay). 

.3. Statistical analysis 

We first summarized participants’ baseline characteristics with

ounts (%) and medians (with interquartile ranges; IQR). For the pri-

ary analyses, we conducted linear regression models with each DASS-

1 subscale score (depression, anxiety, and stress) as outcome measures.

o identify risk factors for poor mental health, we included the full set of

ovariates as predictor variables (namely, socio-demographics, quaran-

ine status, COVID-19 health concerns, financial stability, and exposure

o news and misinformation). 

For each regression model, the type 1 family-wise error rate was

ontrolled at 0.05 through Bonferroni correction (Bonferroni-adjusted

lpha level of 0.05 / 22 predictors = 0.002). All analyses were done

sing R (Version 4.0.3) and SPSS (Version 23.0). 
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Table 1 

Profile of survey respondents ( N = 1011). 

n (%) 

Demographic 

Gender 

Male 1011 (100) 

Age 

21-30 399 (39.5) 

31-40 458 (45.3) 

41-60 154 (15.2) 

Marital status 

Married 634 (62.7) 

Not married 377 (37.3) 

Education 

Primary 106 (10.6) 

Secondary 493 (49.2) 

Tertiary 403 (40.2) 

Country of origin 

Bangladesh 577 (57.1) 

India 382 (37.8) 

Others 51 (5.0) 

Years spent in Singapore 

≤ 5 years 365 (36.2) 

> 5 years 643 (63.8) 

Work sector 

Construction 875 (86.9) 

Others (e.g., shipyard, petrochemical) 132 (13.1) 

Quarantine status 

Movement restrictions 

Complete 198 (19.6) 

Moderate 157 (15.5) 

Minimal 656 (64.9) 

Confidence in government’s COVID-19 response 

Confident 907 (90.0) 

Not confident 101 (10.0) 

Health concerns 

Tested positive for COVID-19 

Yes 360 (35.7) 

No 649 (64.3) 

Self-rated health 

Poor / normal 150 (14.8) 

Good 861 (85.2) 

Health fears during COVID-19 outbreak 

Afraid 399 (39.6) 

Not afraid 609 (60.4) 

Financial stability 

Fear of losing job during COVID-19 outbreak 

Afraid 406 (40.3) 

Not afraid 602 (59.7) 

Income 

Less than before 887 (88.3) 

Same / more than before 117 (11.7) 

Debt 

Not in debt 315 (31.4) 

In debt 689 (68.6) 

Number of income dependents 

< 5 people 361 (36.2) 

≥ 5 people 637 (63.8) 

Have a bank account 

No 96 (9.5) 

Yes 913 (90.5) 

Exposure to news and misinformation 

Exposure to COVID-19 rumours 

Low exposure (0-2 rumours) 474 (46.9) 

High exposure (3-5 rumours) 537 (53.1) 

Time spent checking COVID-19 news 

≤ 2 hrs/day 797 (79.9) 

> 2 hrs/day 201 (20.1) 

Time spent discussing COVID-19 on social media 

≤ 2 hrs/day 798 (79.9) 

> 2 hrs/day 201 (20.1) 
. Results 

.1. Demographics 

Between 22 June to 11 October 2020, we surveyed 1011 migrant

orkers employed in manual labour positions within Singapore (78.5%

esponse rate; Fig. 2 ). As shown in Table 1 , all participants were men

ith a median age of 32 years (IQR: 28-37). The large majority were

rom South Asia including Bangladesh (57.1%) and India (37.8%), had

pent a median of 7 years in Singapore (IQR: 4-10), and worked in the

onstruction sector (86.9%). 

.2. Mental health symptoms of migrant workers 

For the DASS-21 depression subscale, the median score was 4 (IQR:

–8). 3.1% of participants (95% CI: 2.1–4.3%) met severe or extremely

evere cut-offs, 8.6% (95% CI: 7.0–10.5%) met moderate cut-offs, and

.6% (95% CI: 7.9–11.6%) met mild cut-offs. On the anxiety subscale,

he median score was 2 (IQR: 0–4), with 4.1% (95% CI: 2.9–5.5%) re-

orting severe or extremely severe levels, 8.0% (95% CI: 6.4–9.9%)

eporting moderate levels, and 5.4% (95% CI 4.1–7.0) reporting mild

evels. Finally, on the stress subscale, participants reported a median

core of 4 (IQR: 0–8) with 1.3% of participants (95% CI: 0.7–2.2%) ex-

eriencing severe or extremely severe stress, 1.9% (95% CI: 1.1–2.9%)

xperiencing moderate stress, and 3.4% (95% CI: 2.3–4.7%) experienc-

ng mild stress. These rates are similar to those observed in community

amples within Singapore during the COVID-19 pandemic (e.g., severe

r extremely severe depression: 3.1% in our sample vs 5.3% in a pop-

lation survey; anxiety: 4.1% vs 4.5%; stress: 1.3% vs 2.5%) ( Liu and

ong, 2020 ). 

.3. Factors associated with mental health symptoms among migrant 

orkers 

Movement restrictions predicted depression and stress symptoms

 Table 2 & Fig. 3 ). Namely, higher subscale scores were observed

mongst participants surveyed during complete movement restrictions,

s compared to participants surveyed during minimal restrictions (de-

ression: b = 2.38, p < 0.001; stress: b = 1.98, p < 0.001). We found no

vidence that symptoms depended on participants’ self-reported trust in

he institutional response. 

In terms of health concerns, being diagnosed with COVID-19 pre-

icted increased anxiety ( b = 1.56, p < 0.001), but was not signifi-

antly associated with depression or stress levels. DASS-21 symptoms

lso tracked participants’ perception of the situation. Those who were

earful about their health during the pandemic reported more symp-

oms of depression, anxiety, and stress than those who were not fearful

depression: b = 2.73, p < 0.001; anxiety: b = 2.34, p < 0.001; stress:

 = 2.76 p < 0.001). Conversely, participants who rated their health sta-

us as being good had fewer symptoms than those who rated their health

s poor or normal (depression: b = -1.91, p < 0.001; anxiety: b = -1.93,

 < 0.001; stress: b = -2.63 p < 0.001). 

In terms of financial concerns, symptoms tracked participants’ sub-

ective assessment of the situation, with higher depression, anxiety, and

tress symptoms amongst participants who feared losing their job dur-

ng the pandemic (depression: b = 2.13, p < 0.001; anxiety: b = 1.35,

 < 0.001; stress: b = 1.49, p < 0.001). DASS-21 scores did not differ

ignificantly as a function of income difference during COVID-19, hav-

ng debt, the number of people dependent on participants’ incomes, or

aving a bank account in Singapore. 

Higher DASS-21 symptoms were also observed amongst participants

ith higher exposure to COVID-19 rumours than those with lower ex-

osure (depression: b = 1.53, p < 0.001; anxiety: b = 1.32, p < 0.001;

tress: b = 1.36, p < 0.001). However, there was no significant relation

etween symptoms and the amount of time spent checking COVID-19

ews or discussing COVID-19 on social media. 
4 
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Table 2 

Linear regression models predicting depression, anxiety, and stress symptoms within a migrant worker community during the COVID-19 pandemic. 

Variable Depression Anxiety Stress 

Beta (SE) p Beta (SE) p Beta (SE) p 

Demographic 

Age 

21-30 0 (ref) 0 (ref) 0 (ref) 

31-40 0.52 (0.49) 0.28 0.20 (0.41) 0.63 0.04 (0.46) 0.94 

41-60 0.23 (0.68) 0.74 -0.03 (0.57) 0.96 -0.40 (0.64) 0.53 

Marital status 

Not married 0 (ref) 0 (ref) 0 (ref) 

Married -0.98 (0.45) 0.03 -0.66 (0.38) 0.08 -0.76 (0.43) 0.07 

Education 

Primary 0 (ref) 0 (ref) 0 (ref) 

Secondary -0.58 (0.64) 0.37 -0.64 (0.53) 0.23 -0.63 (0.60) 0.30 

Tertiary -0.24 (0.66) 0.72 0.24 (0.55) 0.67 0.03 (0.62) 0.96 

Country of origin 

Bangladesh 0 (ref) 0 (ref) 0 (ref) 

India -0.17 (0.49) 0.73 0.48 (0.40) 0.24 0.01 (0.46) 0.98 

Others -0.85 (0.93) 0.36 0.87 (0.78) 0.27 0.46 (0.87) 0.60 

Years spent in Singapore 

≤ 5 years spent in Singapore 0 (ref) 0 (ref) 0 (ref) 

> 5 years -0.30 (0.43) 0.48 -0.34 (0.36) 0.34 -0.42 (0.40) 0.30 

Quarantine status 

Movement restrictions 

Minimal 0 (ref) 0 (ref) 0 (ref) 

Moderate 0.59 (0.55) 0.28 0.50 (0.46) 0.27 0.86 (0.51) 0.10 

Complete 2.38 (0.49) < 0.001 ∗ 1.14 (0.41) 0.01 1.98 (0.46) < 0.001 ∗ 

Confidence in government’s COVID-19 response 

Confident 0 (ref) 0 (ref) 0 (ref) 

Not confident 0.30 (0.64) 0.64 0.58 (0.53) 0.27 -0.25 (0.60) 0.67 

Health concerns 

Tested positive for COVID-19 

No 0 (ref) 0 (ref) 0 (ref) 

Yes 0.90 (0.42) 0.03 1.56 (0.35) < 0.001 ∗ 0.37 (0.39) 0.34 

Self-rated health 

Poor / normal 0 (ref) 0 (ref) 0 (ref) 

Good -1.91 (0.53) < 0.001 ∗ -1.93 (0.44) < 0.001 ∗ -2.63 (0.50) < 0.001 ∗ 

Health fears during COVID-19 outbreak 

Not afraid 0 (ref) 0 (ref) 0 (ref) 

Afraid 2.73 (0.42) < 0.001 ∗ 2.34 (0.35) < 0.001 ∗ 2.76 (0.39) < 0.001 ∗ 

Financial stability 

Fear of losing job during COVID-19 outbreak 

Not afraid 0 (ref) 0 (ref) 0 (ref) 

Afraid 2.13 (0.43) < 0.001 ∗ 1.35 (0.36) < 0.001 ∗ 1.49 (0.41) < 0.001 ∗ 

Income 

Less than before 0 (ref) 0 (ref) 0 (ref) 

Same / more than before -0.33 (0.58) 0.58 -0.32 (0.49) 0.51 0.06 (0.55) 0.92 

Debt 

Not in debt 0 (ref) 0 (ref) 0 (ref) 

In debt 0.66 (0.41) 0.11 -0.04 (0.34) 0.91 0.67 (0.38) 0.08 

Number of income dependents 

< 5 people 0 (ref) 0 (ref) 0 (ref) 

≥ 5 people 0.15 (0.39) 0.70 0.26 (0.32) 0.42 0.001 (0.36) 1.00 

Have a bank account 

No 0 (ref) 0 (ref) 0 (ref) 

Yes 0.43 (0.62) 0.49 -0.06 (0.52) 0.91 0.44 (0.58) 0.45 

Exposure to news and misinformation 

Exposure to COVID-19 rumours 

Low exposure (0-2 rumours) 0 (ref) 0 (ref) 0 (ref) 

High exposure (3-5 rumours) 1.53 (0.37) < 0.001 ∗ 1.32 (0.31) < 0.001 ∗ 1.36 (0.35) < 0.001 ∗ 

Time spent checking COVID-19 news 

≤ 2 hrs/day 0 (ref) 0 (ref) 0 (ref) 

> 2 hrs/day 0.86 (0.51) 0.09 0.70 (0.43) 0.10 1.03 (0.48) 0.03 

Time spent discussing COVID-19 on social media 

≤ 2 hrs/day 0 (ref) 0 (ref) 0 (ref) 

> 2 hrs/day -0.75 (0.51) 0.14 -0.44 (0.42) 0.30 -0.84 (0.48) 0.08 

∗ Indicates significance at p < 0.002 (following Bonferroni corrections) 
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Finally, no sociodemographic factors significantly related to DASS-

1 subscale scores. 

. Discussion 

Amidst growing concerns that the pandemic may broaden mental

ealth inequalities ( Smith et al., 2020 ), we conducted the first survey of
5 
epression, anxiety, and stress symptoms amongst low-waged migrant

orkers embroiled in large COVID-19 clusters. Through cross-sectional

nalyses, we identified several modifiable risk factors for poor mental

ealth. 

First, depression and stress symptoms differed as a function of

overnment-imposed movement restrictions. On account of their high-

ensity work and living environments (e.g., 25,000-person dormitory
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omplexes), international migrant workers have come under severe

orms of isolation protocols as governments acted to control large

OVID-19 outbreaks ( Hassan, 2020 ; Koh, 2020 ; Ngiam et al., 2020 ).

gainst this backdrop, we recorded a higher number of mental health

ymptoms amongst participants undergoing complete restrictions – that

s, prolonged in-dormitory or in-room quarantines to minimise cross-

ontact. This suggests that while isolation of whole facilities may be

xpedient for limiting COVID-19 transmission, this comes at the cost of

ncreased mental health burden. As an alternative, other containment

trategies should be prioritised ( Koh, 2020 ): for example, the Singapore

overnment has since implemented protocols to ensure rapid detection

nd isolation of COVID-19 cases (e.g., frequent swab tests in migrant

orker groups, using digital contact tracing to track possible transmis-

ion). In the longer run, efforts can also be taken to reduce the density

f migrant workers’ work and living environments ( Koh, 2020 ). 

Aside from movement restrictions, anxiety symptoms were also ele-

ated amongst participants who had tested positive for COVID-19. This

choes previous mental health surveys of COVID-19 patients ( Wu et al.,

020 ), and is notable because several countries have reported higher

revalence rates of COVID-19 amongst migrant worker communities

relative to the general population in host countries) ( Ministry of Health

ingapore 2020 ). 

Depression, anxiety, and stress levels were further predicted by par-

icipants’ assessment of the situation, with symptoms elevated amongst

hose who: harboured fears about their health, perceived their health

o be poor, or feared losing their jobs. Conversely, participants’ actual
6 
ncome, debt status, number of dependents, and access to banking facil-

ties did not emerge as significant predictors. A possible explanation for

hese results is that depressed, anxious, and stressed individuals rumi-

ate more, experiencing greater fear as a result. Alternatively, given that

ental health symptoms tracked subjective self-reports more closely

han objective markers (e.g., income), our results may reflect partici-

ants’ understanding of the situation, which in turn may be hampered

y limited access to official COVID-19 messaging. This account is bol-

tered by our finding that participants with higher exposure to COVID-

9 rumours reported elevated depression, anxiety, and stress symptoms.

f supported by further studies, these results could shine a spotlight on

he language and social barriers that many migrant workers encounter

n their host countries, preventing access to official information sources

hat can provide assurance and counteract rumours ( Liem et al., 2020 ).

ollow-up research is needed to tease apart these accounts. 

Although we have identified predictors of poor mental health, our

ocumented rates of severe or extremely severe depression, anxiety, and

tress levels are similar to those observed in the general population for

he host country (Singapore) ( Liu and Tong, 2020 ). In other words, we

ound no evidence that migrant workers as a group had higher rates

f mental health symptoms – despite their considerable vulnerability

uring the pandemic. This finding echoes previous studies describing

he mortality advantage of international migrants outside the pandemic

ontext ( Aldridge et al., 2018 ), alluding to the resilience of the migrant

orker community in the face of complex migration-related stressors.

t the same time, we urge caution in interpreting these base rates.
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irst, given restricted access to migrant workers amidst nation-wide

ockdowns, we were unable to use a probabilistic sampling strategy.

onsequently, our observed rates of symptomology may not represent

revalence rates for the migrant worker population as a whole. Second,

hile we did not observe elevated depression, anxiety, or stress levels

ithin our sample, several newspaper articles have described multiple

uicide attempts within the migrant worker dormitories ( Geddie and

ravindan, 2020 ). One way to reconcile these reports is by applying

he diathesis-stress model, which describes how mental disorders are

he products of both situational circumstances and a person’s predis-

ositions ( Colodro-Conde et al., 2018 ). Correspondingly, the possibility

emains that although migrant workers showed resilience as a group,

hose who were pre-disposed to poor mental health may have been ad-

ersely affected by pandemic-related stressors, resulting in more suicide

ttempts. We urge further research studies to explore this possibility. 

In presenting our findings, we note several study limitations. First,

e captured participants’ mental health at only one time-point. Future

tudies should monitor participants’ depression, anxiety, and stress lev-

ls longitudinally, allowing us to assess the impact of changing move-

ent restrictions over time. Second, the context for COVID-19 research

s dynamic, and further studies are needed to assess whether our results

eneralize across stages of the pandemic and to other migrant groups.

inally, we used an epidemiological approach to identify risk factors for

oor mental health. Although this method is commonly-used (particu-

arly during the pandemic), the cross-sectional design precludes conclu-

ions about causality. 

.1. Conclusions 

Notwithstanding the study limitations, our study provides a rare win-

ow into the mental health of low-waged migrant workers during the

OVID-19 pandemic. To the best of our knowledge, this is the first such

urvey since the pandemic started, and remains one of the largest men-

al health studies involving dormitory-housed migrant workers to date

even pre-pandemic). Although we observed resilience within our sam-

le, the risk factors we identified underscore the need to ensure COVID-

9 policies do not leave vulnerable groups behind. 
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