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Summary
Background Migrant workers, a population of 170 million, often work in dangerous or unhealthy working environments 
and are likely to suffer workplace injuries and labour abuses. However, the risk of mortality in migrant workers 
compared with local workers is unknown. We aim to synthesise global evidence on migrant worker mortality risk and 
identify social determinants to inform health and safety protections for migrant workers.

Methods We conducted a systematic review and meta-analysis of peer-reviewed literature to examine mortality 
outcomes among migrant workers and associated risk factors. We searched MEDLINE, Embase, PsycINFO, and Ovid 
Global Health for studies published between Jan 1, 2000, and Jan 17, 2023, reporting quantitative primary research in 
English. A broad definition of migrant worker was used, including any worker who is foreign-born (ie, international 
first-generation migrant workers), either in paid employment or self-employment. Internal migrants, second-
generation migrants, and foreign health-care workers were excluded. The primary outcome was any reported 
mortality, including all-cause mortality, cause-specific mortality, suicide, homicide, and fatal occupational injury. We 
used meta-analysis to compare outcomes between migrant worker and local worker populations, and a random-
effects model to calculate pooled estimates. We used narrative synthesis to develop a data-driven conceptual framework 
capturing the intersectional social determinants of mortality in migrant workers. The study protocol is registered on 
PROSPERO, CRD42023372893.

Findings Of 11 495 identified records, 44 were included in the systematic review, of which 11 studies were pooled in 
meta-analyses. Data were from 16 countries, most of which were high-income countries, and included 44 338 migrant 
worker deaths, including migrants from the agriculture, construction, mining, and service industries. Compared 
with local workers, migrant workers had a higher risk of fatal occupational injury (pooled relative risk 1·71, 95% CI 
1·22–2·38; eight studies; I²=99·4%), and a lower risk of all-cause mortality (0·94, 0·88–0·99; three studies, I²=90·7%). 
Migrant workers were more likely to die from external causes of death (such as falls or assaults) than internal causes 
of death (such as respiratory or digestive diseases) compared with local workers, with migrant workers also more 
likely to die from work-related homicides, especially in the retail and sex industries, with some evidence of higher 
suicide rates among female migrant workers compared with female local workers. Influential social determinants for 
poor fatality outcomes include migration-related factors (such as lower language proficiency, undocumented status, 
and long duration of stay) and labour-related factors (such as precarious employment, labour migration policies, and 
economic deregulation policies).

Interpretation Migrant workers have a higher risk of workplace fatal injury despite being generally healthier than 
local workers, which could be explained by structural determinants such as precarious employment and inadequate 
safety protection. This health inequity must be urgently addressed through future interventions that account for 
migration-related and labour-related social determinants of health at the structural level, such as extending labour 
protection laws to migrant workers, and improving occupational health and safety and workplace conditions for this 
vital and growing workforce.
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Introduction
The global migrant workforce, estimated at 
170 million people, represents 5% of the labour force. 
The number is rising, with Europe having the largest 
share.1 The COVID-19 pandemic and the 2022 Qatar 
FIFA World Cup have exposed the disproportionate 
burden of disease and injury experienced by migrant 

workers.2,3 Migrants are more likely to work in high-risk 
sectors, be exposed to work hazards, have weaker labour 
and social protection, and have lower access to health 
care, which increases their physical and mental health 
risks.4 A 2023 Lancet Series on work and health, as well as 
a 2023 report from WHO, have identified labour 
migration as a research priority.5,6

http://crossmark.crossref.org/dialog/?doi=10.1016/S2468-2667(24)00226-3&domain=pdf
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Despite this growing attention, the global burden of 
mortality in migrant workers remains unknown. It is 
unclear whether migrant workers have a higher risk of 
mortality compared with local workers, and data are 
scarce and inconsistent. Our previous systematic review, 
published as part of the UCL–Lancet Commission on 
Migration and Health,7 found that migrants had an overall 
mortality advantage (ie, lower death rates) compared 
with host populations, in line with the healthy migrant 
effect, yet no conclusions specific to migrant workers 
could be drawn.8 Another systematic review found high 
rates of injuries among migrant workers globally, 
including falls from height, fractures, dislocations, and 
ocular injuries, but did not focus on mortality.9 A 
2021 systematic review on migrant workers’ health found 
inconsistent evidence on fatal occupational injuries, with 
few age-specific or sex-specific findings.10 Thus, the 
literature seems to suggest a somewhat paradoxical 

observation in which people who migrate tend to demon-
strate an overall health advantage compared with local 
populations, but at the same time this group might be 
especially vulnerable to occupational injury and disease. 
Building on these previous findings, our systematic 
review focuses specifically on mortality outcomes among 
migrant workers, expanding the types of mortality 
outcome studied to those beyond fatal occupational 
injury. Work has been inadequately considered as a fun-
damental social determinant of health inequalities, and 
the health impacts of labour exploitation among the 
low-wage workforce—specifically including migrants—
has been widely neglected in health research so far.5

WHO and the International Labour Organization (ILO) 
estimated that 1·88 million deaths globally in 2016 were 
attributable to occupational risk factors,11 which increased 
to 2·93 million work-related deaths in 2019, estimated by 
the ILO.12 However, estimates were not disaggregated by 

Research in context

Evidence before this study
Migrant workers, a population of 170 million, sustain the global 
economy and maintain the functioning of essential services. 
Yet, many work in dangerous or unhealthy working 
environments and are likely to suffer workplace injuries, illness, 
and labour abuses. As the largest mobile population and a vital 
workforce, there has been little evidence on their risk of 
workplace fatalities. UN Sustainable Development Goal 
indicator 8.8.1 specifically calls for countries to report rates of 
fatal occupational injuries disaggregated by migrant status, yet 
only 10% of countries have reported any data. Estimates from 
the International Labour Organization on the global work-
related burden of disease and injury suggest that 
2·9 million deaths in 2019 were linked to the workplace. 
However, these estimates were not disaggregated by migration 
status. We searched MEDLINE, Embase, PsycINFO, and Ovid 
Global Health for systematic reviews in English published 
between Jan 1, 2000, and Jan 17, 2023, using broad search 
terms related to migrant workers and mortality. Our 2018 
systematic review for the UCL–Lancet Commission on Migration 
and Health, comparing general populations of migrants versus 
local residents, found an overall all-cause mortality advantage 
in all migrant populations; however, the findings did not 
consider how work and work conditions might have affected 
this advantage. When examining work-related injuries, our 
2019 systematic review found high rates of injuries among 
migrant workers, including falls from height, fractures, 
dislocations and ocular injuries, and another systematic review 
by Pega and colleagues (2021) found inconsistent evidence on 
the risk of fatal occupational injuries compared with non-
migrant workers. Of note, findings are not disaggregated by 
age or gender. This study aims to synthesise global evidence on 
migrant worker mortality risk compared with local workers and 
identify social determinants to inform health and safety 
protections for migrant workers.

Added value of this study
This global study (involving 44 338 migrant worker deaths 
compiled from 16 countries) generates the strongest evidence 
to date that migrant workers have a higher risk of fatal 
occupational injury than local workers. Migrant workers are 
more likely to die from external causes of death (such as falls or 
assaults) than internal causes of death (such as respiratory 
diseases or digestive diseases) compared with local workers. 
We also show that migrant workers have a lower risk of all-
cause mortality compared with local workers. Additionally, we 
propose a data-driven framework to explicate the 
intersectionality between migration-related and labour-related 
factors at the structural level, along a temporal dimension 
corresponding to the stages of migration now considered 
fundamental to migration and health research.

Implications of all the available evidence
This study is a timely response to recent international calls to 
prioritise migrant worker health research, including from WHO 
and a Lancet Series on work and health. The results highlight 
that migrants have higher risks of death at work, emphasising 
the need for strategies that address these health inequalities. 
The data-driven conceptual framework suggests intervention 
priorities to guide future interventions and policy measures to 
reduce injuries and deaths among migrant workers. Targeted 
preventive measures at both the individual level (such as 
language-sensitive safety training) and structural level (such as 
labour protection laws and compensation mechanisms for 
migrant workers) should be coordinated to promote a safe and 
healthy working environment for migrant workers. To meet our 
international UN obligations for decent work and health for all, 
there is an urgent need to improve global measurement of 
migrant workers’ health and to strengthen migrant-inclusive 
occupational health and safety measures.
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migration status. Sustainable Development Goal (SDG) 
indicator 8.8.1 specifically calls for countries to report 
rates of fatal and non-fatal occupational injuries by 
migrant status,13 yet only 10% of countries reported any 
such data since 2000, and current data suffer from poor 
quality and comparability.14 We did a systematic review 
and meta-analysis of global evidence to evaluate whether 
migrant workers have a higher risk of mortality than 
local workers and to identify the social determinants 
associated with mortality.

Methods
Search strategy and selection criteria
This systematic review and meta-analysis examined 
global peer-reviewed literature on migrant worker 
mortality risk. We searched four databases (MEDLINE, 
Embase, PsycINFO, and Ovid Global Health). The search 
strategy is available in the appendix (pp 1–2). We included 
English-language studies published from Jan 1, 2000, to 
Jan 17, 2023. All studies reporting quantitative primary 
research were included. Commentaries, case studies, 
qualitative studies, reviews, and grey literature were 
excluded.

A migrant worker in this study was defined as “a 
person who is to be engaged, is engaged or has been 
engaged in a remunerated activity in a State of which he 
or she is not a national”, in accordance with the 
UN Convention on the Protection of the Rights of all 
Migrant Workers and Members of their Families.15 To 
ensure that no key literature was excluded, we adopted a 
broader inclusion criterion by including any worker 
who is foreign-born (ie, international first-generation 
migrant workers), either in paid employment or self-
employment. This definition included refugees, asylum 
seekers, regular migrants, irregular migrants, and 
undocumented migrants who worked. Internally 
displaced people, internal migrants, family members, 
non-working migrants, and second-generation migrants 
were excluded. Foreign health-care workers were also 
excluded because they are highly skilled and have spe-
cialised knowledge in health care, and are therefore 
likely to have a different mortality risk profile than other 
migrant workers. Comparison groups included any 
non-migrant working population. Subgroup analysis 
compared subpopulations within the migrant worker 
population. We defined high-income, middle-income, 
and low-income countries according to the World Bank 
criteria.16

Two reviewers (KL, MK, or GFM) independently 
screened records at the title, abstract, and full-text 
screening stages. Conflicts were resolved by consensus. 
Rayyan was used for recording decisions, including 
reasons for exclusion during full-text screening. The 
study protocol was developed based on PRISMA-P guide-
lines and is registered on PROSPERO, CRD42023372893. 
No changes have been made from the protocol in the 
conduct of this systematic review.

Data analysis
The primary outcome was any reported mortality, 
including all-cause mortality, cause-specific mortality, 
suicide, homicide, and fatal occupational injury. We 
excluded maternal or perinatal outcomes and existing 
conditions, which are less related to the work environ-
ment and more related to access to care. COVID-19-related 
outcomes were excluded because there is a growing body 
of literature summarising these outcomes in migrant 
populations.17 Suicide attempts or intent that did not 
result in death were excluded. Exposures included risk 
factors at the individual level (sex or gender and legal 
status) and structural level (employment terms and 
policies). Studies that only reported on risk factors 
without reporting on quantitative mortality risks were 
excluded.

We developed Excel templates for data extraction, 
covering study characteristics, participants, comparison 
groups, and results. One reviewer extracted data from 
the included studies (KL), which was cross-checked by 
another reviewer (GFM). All quantitative data reporting 
mortality either as absolute or relative risks were 
extracted. Numerators, denominators, CIs, and SEs were 
extracted. Where missing, relative risks along with SEs 
were computed using mathematical conversion 
formulae from Cochrane. If a study reported more than 
one relative risk by migrant worker subgroup, we 
combined these into a single pooled relative risk, along 
with its SE, using meta-analysis with a random-effects 
model, such that each individual study only contributed 
one relative risk estimate for subsequent meta-analyses. 
Statistical heterogeneity between included studies was 
assessed using the I² statistic. Studies in which local 
workers were used as the comparison group were 
combined using meta-analysis if studies were consid-
ered sufficiently homogeneous based on clinical 
heterogeneity (differences in study population) and 
methodological heterogeneity (differences in study 
design). A random-effects model was used to calculate 
pooled estimates along with 95% CIs using 
R (version 4.2.2) and presented as forest plots. Sensitivity 
analyses were conducted to assess the effect of using a 
fixed-effects model instead of a random-effects model. 
For the secondary outcome of risk factors, either quanti-
tative or qualitative data were extracted. We conducted 
subgroup analyses using narrative synthesis to identify 
social determinants of mortality and developed a con-
ceptual framework.

Two reviewers (KL and MK) independently assessed 
the risk of bias of included studies using the adapted 
version of the Newcastle–Ottawa Scale.8 Discrepancies 
were resolved by consensus. Studies were deemed low 
quality if they scored less than 50% (high risk of bias), 
medium quality if they scored between 50% and 75% 
(moderate risk of bias), and high quality if they scored 
above 75% (low risk of bias). We conducted a sensi-
tivity analysis excluding low-quality studies in 

See Online for appendix

For more on Rayyan see 
https://www.rayyan.ai

For the conversion formulae 
used to calculate SEs see 
https://doi.org/10.24376/rd.
sgul.26939833.v1

https://www.rayyan.ai
https://doi.org/10.24376/rd.sgul.26939833.v1
https://doi.org/10.24376/rd.sgul.26939833.v1
https://doi.org/10.24376/rd.sgul.26939833.v1
https://doi.org/10.24376/rd.sgul.26939833.v1
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meta-analyses. We used funnel plots to assess risk of 
publication bias.

Role of the funding source
The funders of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
writing of the report.

Results
Of 11 495 identified records, 8967 were screened, 
139 were assessed for eligibility, and 44 studies were 
included,18–61 with 11 included in the meta-
analyses18,22,24,27,34,36,38,47,48,53,58 (figure 1). The total number of 
migrant worker deaths (where data were available) 
was 44 338, including in the agriculture, construction, 
mining, and service industries. Data were from 
16 countries, with 42 studies (95%) from high-income 
countries (16 from the USA, four from Spain, 
four from Sweden, three from Australia, three from 
Canada, two from Singapore, two from South Korea, 

two from Qatar, and one each from Belgium, Germany, 
Japan, Norway, United Arab Emirates, and the UK), 
two (5%) from middle-income countries (one each from 
Sri Lanka and Türkiye), and none from low-income 
countries (table). All studies were observational studies, 
with 29 (66%) using a cohort-based design and 
33 (75%) using a reference population of local workers. 
Mortality data were available on fatal occupational 
injuries, all-cause mortality, and other cause-specific 
mortality.

The overall quality of studies was high, with a median 
score of 75% (IQR 60–87). Only six studies were low 
quality (score of <50%), with scores ranging from 
29% to 100% (table). Detailed scoring is provided in the 
appendix (pp 3–5). Funnel plots (appendix p 16) showed 
no evidence of publication bias, although patterns might 
not be informative due to the small number of studies 
available.

The most reported mortality outcome was fatal occupa-
tional injury. Injuries included fall from heights, electric 
shocks, and being struck by objects. All 18 studies 
reporting fatal occupational injuries were conducted in 
high-income countries, and key sectors involved 
were agriculture, manufacturing, and construc-
tion18,19,21–24,27,29,36,39,40,42,44,47,48,53,59,60 (appendix pp 6–7). Eight 
studies were considered sufficiently homogeneous based 
on characteristics of the migrant worker population 
(including sex or gender and sector) to be combined 
using meta-analysis18,22,23,27,36,47,48,53 (figure 2). The pooled 
relative risk was 1·71 (95% CI 1·22–2·38), indicating that 
migrant workers had a higher risk of death from occupa-
tional injury compared with local workers, despite 
substantial statistical heterogeneity (I²=99·4%). The 
two studies with relative risk of less than one were an 
Australian study in which migrant workers were more 
likely to be highly skilled48 and a US study that included 
workers in only high-risk occupations and thus was 
already stratified on this variable.53 Sensitivity analyses 
were done in which low-quality studies were excluded or 
a fixed-effects model was used. Both analyses yielded 
similar results to the main analysis (appendix p 14). 
Another sensitivity analysis was done in which both low-
quality and medium-quality studies were excluded. This 
analysis yielded a similar risk estimate, but it no longer 
reached statistical significance (appendix p 15).

The second most reported mortality outcome was 
all-cause mortality. 12 studies reported all-cause mortality, 
of which two were conducted in middle-income countries 
and the other ten were in high-income countries20,26,34,37,38,43, 

45,49,54,57,58,61 (appendix pp 8–9). Three studies were deemed 
sufficiently homogeneous to be included in meta-
analysis34,38,58 (figure 3). These studies all used country of 
birth to determine workers’ migrant status and all risk 
estimates were adjusted for key confounders (eg, age and 
education). The pooled relative risk was 0·94 (95% CI 
0·88–0·99), indicating that migrant workers had an overall 
all-cause mortality advantage over local workers, despite 

Figure 1: Study selection

11 studies included in meta-analysis

44 studies included in systematic review

139 reports assessed for eligibility

142 reports sought for retrieval

8967 records screened

2528 duplicate records removed before screening

8825 records excluded

95 reports excluded
55 no mortality data on migrant workers
24 not peer-reviewed primary research

6 study population not international 
migrants

2 outcome related to COVID-19
2 existing disease or condition
1 outcome of suicide attempt not 

resulting in death 
5 other reasons

3 reports not retrieved

11 495 records identified from databases
2481 in MEDLINE
4631 in Embase 
1165 in PsycINFO
3218 in Ovid Global Health



Articles

www.thelancet.com/public-health   Vol 9   November 2024	 e939

Co
un

tr
y

Ye
ar

s o
f 

st
ud

y
St

ud
y 

de
si

gn
Sa

m
pl

e 
si

ze
 o

f 
m

ig
ra

nt
 

w
or

ke
rs

Sa
m

pl
e 

si
ze

 o
f 

lo
ca

l w
or

ke
rs

M
al

e,
 n

 
(%

); 
fe

m
al

e,
 n

 
(%

)*

St
ud

y 
po

pu
la

ti
on

O
ut

co
m

e
Re

fe
re

nc
e 

po
pu

la
ti

on
M

ig
ra

nt
 

w
or

ke
r 

de
fin

it
io

n

Co
un

tr
y 

or
 

re
gi

on
 o

f 
or

ig
in

 o
f 

m
ig

ra
nt

 
w

or
ke

rs

Se
ct

or
Q

ua
lit

y 
of

 
st

ud
y†

Ah
on

en
 a

nd
 

Be
na

vi
de

s 
(2

00
6)

18

Sp
ai

n
20

03
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
32

2 
de

at
hs

; 
74

7 5
37

 a
t r

isk
10

99
 d

ea
th

s; 
12

 9
48

 16
3 

at
 

ris
k

13
13

 
(9

2·
4%

); 
10

8 
(7

·6
%

)

In
su

re
d 

w
or

ke
rs

 
re

gi
st

er
ed

 fo
r 

oc
cu

pa
tio

na
l 

in
ju

ry
 w

ith
 th

e 
M

in
ist

ry
 o

f 
La

bo
ur

 a
nd

 S
oc

ia
l 

Iss
ue

s

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

Sp
an

ish
 

w
or

ke
rs

N
on

-n
at

io
na

l 
w

or
ke

rs
N

A
N

A
86

%

Al
-T

ha
ni

 e
t a

l 
(2

01
5)

19

Q
at

ar
20

10
–1

3 
(d

at
a o

n 
ra

te
s 

av
ai

la
bl

e 
fo

r 2
01

2 
on

ly
)

Re
tr

os
pe

ct
iv

e 
co

ho
rt

86
 d

ea
th

s; 
1 2

57
 9

81
 a

t 
ris

k

N
o 

de
at

hs
; 

82
 6

01
 a

t r
isk

19
72

 
(9

7·
9%

); 
43

 (2
·1

%
)

Pa
tie

nt
s w

ith
 

oc
cu

pa
tio

na
l 

in
ju

rie
s a

ge
d 

≥1
8 

ye
ar

s 
ad

m
itt

ed
 to

 
na

tio
na

l t
er

tia
ry

 
tr

au
m

a 
ce

nt
re

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

Q
at

ar
i w

or
ke

rs
N

on
-n

at
io

na
l 

w
or

ke
rs

In
di

a,
 N

ep
al

, 
Ph

ili
pp

in
es

, 
an

d 
ot

he
rs

N
A

75
%

Ar
nd

t e
t a

l 
(2

00
4)

20

Ge
rm

an
y

19
86

–2
00

0
Pr

os
pe

ct
iv

e 
co

ho
rt

15
3 

de
at

hs
; 

51
02

 a
t r

isk
66

3 
de

at
hs

; 
14

 72
5 

at
 ri

sk
81

8 
(1

00
%

); 
0

M
al

e c
on

st
ru

ct
io

n 
w

or
ke

rs
 ag

ed
 

25
–6

4 
ye

ar
s w

ho
 

un
de

rw
en

t 
oc

cu
pa

tio
na

l 
he

al
th

 
ex

am
in

at
io

ns

Al
l-c

au
se

 
m

or
ta

lit
y;

 ca
us

e-
sp

ec
ifi

c m
or

ta
lit

y

Ge
rm

an
 

w
or

ke
rs

N
on

-n
at

io
na

l 
w

or
ke

rs
Fo

rm
er

 
Yu

go
sla

vi
a,

 
Ita

ly
, T

ur
ke

y,
 

an
d 

ot
he

rs

Co
ns

tr
uc

tio
n

88
%

Ba
ra

za
 a

nd
 

Cu
gu

er
ó-

Es
co

fe
t 

(2
02

2)
21

Sp
ai

n
20

13
–1

8
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
N

A
N

A
11

5 7
74

 
(8

0·
3%

); 
28

 4
91

 
(1

9·
7%

)

W
or

ke
rs

 w
ith

 
re

po
rt

ed
 

oc
cu

pa
tio

na
l 

ac
cid

en
ts

 in
 th

e 
ag

ric
ul

tu
ra

l 
se

ct
or

Fa
ta

l o
cc

up
at

io
na

l 
ac

cid
en

t
Sp

an
ish

 
w

or
ke

rs
N

on
-n

at
io

na
l 

w
or

ke
rs

M
or

oc
co

, 
Ro

m
an

ia
, 

Ec
ua

do
r, 

an
d 

ot
he

rs

Ag
ric

ul
tu

re
57

%

By
le

r a
nd

 
Ro

bi
ns

on
 (2

01
8)

22

US
A

20
03

–1
0

Re
tr

os
pe

ct
iv

e 
co

ho
rt

70
96

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

31
 9

52
 d

ea
th

s; 
po

pu
la

tio
n 

at
 

ris
k 

N
A

36
 0

84
 

(9
2·

4%
); 

29
64

 
(7

·6
%

)

W
or

ke
rs

 a
ge

d 
≥1

6 
ye

ar
s

Fa
ta

l w
or

k 
in

ju
ry

 
(e

xc
lu

de
s f

at
al

 
ill

ne
ss

); 
in

 th
is 

su
rv

iv
al

 a
na

ly
sis

, 
lif

e 
ex

pe
ct

an
cy

 
re

fe
rs

 to
 th

e 
ex

pe
ct

at
io

n 
of

 
be

in
g 

ab
le

 to
 w

or
k 

un
til

 re
tir

em
en

t 
ag

e

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
An

y
N

A
88

%

Ca
ra

ng
an

 e
t a

l 
(2

00
4)

23

Si
ng

ap
or

e
19

98
–9

9
Re

tr
os

pe
ct

iv
e 

co
ho

rt
3 

de
at

hs
; 

19
36

 a
t r

isk
N

o 
de

at
hs

; 
12

44
 a

t r
isk

29
09

 
(9

1·
5%

); 
27

1 
(8

·5
%

)

Pa
tie

nt
s 

>1
5 

ye
ar

s w
ith

 
w

or
k-

re
la

te
d 

in
ju

ry
 w

ho
 

pr
es

en
te

d 
to

 th
e 

em
er

ge
nc

y 
de

pa
rt

m
en

t

De
at

h 
in

 h
os

pi
ta

l
Si

ng
ap

or
ea

n 
w

or
ke

rs
N

on
-n

at
io

na
l 

or
 n

on
-

pe
rm

an
en

t 
re

sid
en

t 
w

or
ke

rs

N
A

N
A

50
%

Ch
a 

an
d 

 C
ho

 
(2

01
4)

24
 

So
ut

h 
Ko

re
a

20
05

–0
7

Re
tr

os
pe

ct
iv

e 
co

ho
rt

25
5 

de
at

hs
; 

94
2 8

17
 a

t r
isk

73
52

 d
ea

th
s; 

35
 27

6 
86

9 
at

 
ris

k

23
5 6

18
 

(8
3·

3%
); 

47
 34

7 
(1

6·
7%

)

W
or

ke
rs

 
co

m
pe

ns
at

ed
 b

y 
th

e 
N

at
io

na
l 

O
cc

up
at

io
na

l 
In

ju
ry

 
Co

m
pe

ns
at

io
n 

In
su

ra
nc

e

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

; f
at

al
 

oc
cu

pa
tio

na
l 

di
se

as
e

Ko
re

an
 w

or
ke

rs
N

on
-n

at
io

na
l 

w
or

ke
rs

Ch
in

a,
 

Vi
et

 N
am

, 
M

on
go

lia
, 

Th
ai

la
nd

, 
Ph

ili
pp

in
es

, 
an

d 
ot

he
rs

Al
l, 

m
an

uf
ac

tu
rin

g,
 

co
ns

tr
uc

tio
n,

 
an

d 
ot

he
rs

75
%

(T
ab

le
 co

nt
in

ue
s o

n 
ne

xt
 p

ag
e)



Articles

e940	 www.thelancet.com/public-health   Vol 9   November 2024

Co
un

tr
y

Ye
ar

s o
f 

st
ud

y
St

ud
y 

de
si

gn
Sa

m
pl

e 
si

ze
 o

f 
m

ig
ra

nt
 

w
or

ke
rs

Sa
m

pl
e 

si
ze

 o
f 

lo
ca

l w
or

ke
rs

M
al

e,
 n

 
(%

); 
fe

m
al

e,
 n

 
(%

)*

St
ud

y 
po

pu
la

ti
on

O
ut

co
m

e
Re

fe
re

nc
e 

po
pu

la
ti

on
M

ig
ra

nt
 

w
or

ke
r 

de
fin

it
io

n

Co
un

tr
y 

or
 

re
gi

on
 o

f 
or

ig
in

 o
f 

m
ig

ra
nt

 
w

or
ke

rs

Se
ct

or
Q

ua
lit

y 
of

 
st

ud
y†

(C
on

tin
ue

d 
fro

m
 p

re
vi

ou
s p

ag
e)

Ch
iu

 e
t a

l (
20

22
)25

Si
ng

ap
or

e
20

11
–1

4
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
23

2 
de

at
hs

; 
po

pu
la

tio
n 

at
 

ris
k 

N
A 

54
0 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

12
22

 
(6

7·
5%

); 
58

8 
(3

2·
5%

)

Su
ici

de
 ca

se
s

Su
ici

de
Si

ng
ap

or
ea

n 
w

or
ke

rs
 

N
on

-n
at

io
na

l 
or

 n
on

-
pe

rm
an

en
t 

re
sid

en
t 

w
or

ke
rs

An
y

N
ot

 sp
ec

ifi
ed

71
%

Co
op

er
 e

t a
l 

(2
00

1)
26

US
A

19
84

–9
6

Pr
os

pe
ct

iv
e 

co
ho

rt
15

 d
ea

th
s; 

19
6 

at
 ri

sk
 

N
on

e
10

0 
(5

1·
0%

); 
96

 
(4

9·
0%

)

M
ex

ica
n 

Am
er

ica
n 

m
ig

ra
nt

 
fa

rm
w

or
ke

rs
 in

 
Te

xa
s w

ho
 

pa
rt

ici
pa

te
d 

in
 

ea
rli

er
 st

ud
ie

s 

Al
l-c

au
se

 
m

or
ta

lit
y

N
on

e
Se

lf-
cla

ss
ifi

ed
 

m
ig

ra
nt

 fa
rm

 
w

or
ke

rs

M
ex

ico
Ag

ric
ul

tu
re

63
%

Cr
uz

 e
t a

l (
20

18
)27

US
A

20
01

–1
4

Re
tr

os
pe

ct
iv

e 
co

ho
rt

87
 d

ea
th

s; 
po

pu
la

tio
n 

at
 

ris
k 

N
A

13
61

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A 

13
42

 
(9

2·
7%

); 
10

6 
(7

·3
%

)

W
or

ke
rs

 in
 

Ke
nt

uc
ky

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

; e
xt

er
na

l 
ca

us
e o

f m
or

ta
lit

y

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
 

An
y

N
A

38
%

Cu
nn

in
gh

am
 e

t a
l 

(2
01

8)
28

UK
19

90
–2

01
6

Re
tr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l

13
 d

ea
th

s; 
po

pu
la

tio
n 

at
 

ris
k 

N
A 

85
 d

ea
th

s; 
po

pu
la

tio
n 

at
 

ris
k 

N
A

2 
 

(1
·8

%
); 

10
5 

(9
5·

5%
)‡

 

Se
x w

or
ke

rs
O

cc
up

at
io

na
l 

ho
m

ici
de

UK
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
N

A
Se

x w
or

k
43

%

Dá
vi

la
 e

t a
l 

(2
01

1)
29

US
A

19
99

–2
00

0
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
N

A
N

A
N

A 
(1

00
%

); 
0

M
al

e 
H

isp
an

ic 
w

or
ke

rs
 a

ge
d 

25
–6

4 
ye

ar
s

O
cc

up
at

io
na

l 
in

ju
ry

 fa
ta

lit
y

US
-b

or
n 

H
isp

an
ic 

an
d 

no
n-

H
isp

an
ic 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
H

isp
an

ic 
w

or
ke

rs

N
A

N
ot

 sp
ec

ifi
ed

71
%

De
lg

ad
o-

Fe
rn

án
de

z e
t a

l 
(2

02
2)

30

Sp
ai

n
20

09
–1

9
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
N

A
N

A
N

A
Te

ac
he

rs
Fa

ta
l o

cc
up

at
io

na
l 

tr
affi

c a
cc

id
en

t
Sp

an
ish

 
te

ac
he

rs
N

on
-n

at
io

na
l 

te
ac

he
rs

N
A

Te
ac

he
rs

71
%

Do
ng

 e
t a

l 
(2

00
9)

31

US
A

20
03

–0
6

Re
tr

os
pe

ct
iv

e 
co

ho
rt

39
6 

de
at

hs
; 

7 2
00

 0
00

 a
t 

ris
k 

(F
TE

 
w

or
ke

rs
)§

10
3 

de
at

hs
; 

2 5
12

 19
5 

at
 ri

sk
 

(F
TE

 w
or

ke
rs

)§

49
6 

(9
9·

5%
); 

3 
(0

·5
%

)

H
isp

an
ic 

co
ns

tr
uc

tio
n 

w
or

ke
rs

 a
ge

d 
≥1

6 
ye

ar
s

W
or

k-
re

la
te

d 
fa

ta
l 

fa
ll

US
-b

or
n 

H
isp

an
ic 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
H

isp
an

ic 
w

or
ke

rs

M
ex

ico
, 

ce
nt

ra
l 

Am
er

ica
, 

So
ut

h 
Am

er
ica

, 
Ca

rib
be

an
, 

an
d 

ot
he

rs

Co
ns

tr
uc

tio
n

75
%

Do
ng

 e
t a

l 
(2

01
3)

32

US
A

19
92

–2
00

9 
(d

et
ai

le
d 

an
al

ys
is 

20
03

–0
9)

Re
tr

os
pe

ct
iv

e 
co

ho
rt

29
3 

de
at

hs
; 

16
 0

98
 9

01
 a

t 
ris

k 
(F

TE
 

w
or

ke
rs

)§

58
2 

de
at

hs
; 

58
 78

7 8
78

 a
t 

ris
k 

(F
TE

 
w

or
ke

rs
)§

86
9 

(9
9·

3%
); 

6 
(0

·7
%

)

Co
ns

tr
uc

tio
n 

w
or

ke
rs

 a
ge

d 
≥1

6 
ye

ar
s

W
or

k-
re

la
te

d 
fa

ta
l 

fa
ll 

fro
m

 ro
of

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
N

A
Co

ns
tr

uc
tio

n
75

%

Do
ng

 e
t a

l 
(2

01
4)

33

US
A

20
03

–1
0

Re
tr

os
pe

ct
iv

e 
co

ho
rt

23
6 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A 

63
3 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

86
6 

(9
9·

7%
); 

3 
(0

·3
%

)

Pr
iv

at
e w

ag
e-

an
d-

sa
la

ry
 

re
sid

en
tia

l 
co

ns
tr

uc
tio

n 
w

or
ke

rs

W
or

k-
re

la
te

d 
fa

ta
l 

fa
ll

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
H

isp
an

ic 
w

or
ke

rs

N
A

Co
ns

tr
uc

tio
n

63
%

Du
nl

av
y 

et
 a

l 
(2

01
8)

34

Sw
ed

en
19

93
–2

00
8

Re
tr

os
pe

ct
iv

e 
co

ho
rt

N
A

N
A

1 0
96

 27
5 

(5
0·

3%
); 

1 0
82

 0
46

 
(4

9·
7%

)

In
di

vi
du

al
s a

ge
d 

25
–6

4 
ye

ar
s

Al
l-c

au
se

 
m

or
ta

lit
y

Sw
ed

ish
-b

or
n 

em
pl

oy
ed

 
Fo

re
ig

n-
bo

rn
 

em
pl

oy
ed

An
y

N
A

10
0%

(T
ab

le
 co

nt
in

ue
s o

n 
ne

xt
 p

ag
e)



Articles

www.thelancet.com/public-health   Vol 9   November 2024	 e941

Co
un

tr
y

Ye
ar

s o
f 

st
ud

y
St

ud
y 

de
si

gn
Sa

m
pl

e 
si

ze
 o

f 
m

ig
ra

nt
 

w
or

ke
rs

Sa
m

pl
e 

si
ze

 o
f 

lo
ca

l w
or

ke
rs

M
al

e,
 n

 
(%

); 
fe

m
al

e,
 n

 
(%

)*

St
ud

y 
po

pu
la

ti
on

O
ut

co
m

e
Re

fe
re

nc
e 

po
pu

la
ti

on
M

ig
ra

nt
 

w
or

ke
r 

de
fin

it
io

n

Co
un

tr
y 

or
 

re
gi

on
 o

f 
or

ig
in

 o
f 

m
ig

ra
nt

 
w

or
ke

rs

Se
ct

or
Q

ua
lit

y 
of

 
st

ud
y†

(C
on

tin
ue

d 
fro

m
 p

re
vi

ou
s p

ag
e)

Du
nl

av
y 

et
 a

l 
(2

01
9)

35

Sw
ed

en
19

93
–2

00
8

Re
tr

os
pe

ct
iv

e 
co

ho
rt

N
A

N
A

1 0
96

 27
5 

(5
0·

3%
); 

1 0
82

 0
46

 
(4

9·
7%

)

In
di

vi
du

al
s a

ge
d 

25
–6

4 
ye

ar
s

Su
ici

de
Sw

ed
ish

-b
or

n 
em

pl
oy

ed
Fo

re
ig

n-
bo

rn
 

em
pl

oy
ed

An
y

N
A

10
0%

H
al

l a
nd

 
Gr

ee
nm

an
 

(2
01

5)
36

US
A

20
03

–0
8

Re
tr

os
pe

ct
iv

e 
co

ho
rt

31
03

 d
ea

th
s; 

44
 0

56
 4

12
 a

t 
ris

k§

16
 12

0 
de

at
hs

; 
43

3 9
17

 6
13

 a
t 

ris
k§

13
 37

9 
(5

4·
8%

); 
11

 0
23

 
(4

5·
2%

)

Lo
w

-w
ag

e 
la

bo
ur

 
fo

rc
e 

ag
ed

 
18

–6
4 

ye
ar

s w
ho

 
ha

d 
no

 m
or

e 
th

an
 a

 h
ig

h 
sc

ho
ol

 e
du

ca
tio

n

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

US
-b

or
n 

w
or

ke
rs

 (n
on

-
La

tin
o 

W
hi

te
 

in
di

vi
du

al
s)

Fo
re

ig
n-

bo
rn

 
M

ex
ica

n 
an

d 
ce

nt
ra

l 
Am

er
ica

n 
m

ig
ra

nt
 

w
or

ke
rs

N
A

N
A

63
%

Ja
ya

su
riy

a 
et

 a
l 

(2
01

2)
37

Sr
i L

an
ka

20
09

Re
tr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l

32
8 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

N
on

e
21

3 
(6

4·
9%

); 
11

5 
(3

5·
1%

) 

Sr
i L

an
ka

n 
m

ig
ra

nt
 w

or
ke

rs
 

w
ho

 d
ie

d 
ov

er
se

as

Al
l-c

au
se

 
m

or
ta

lit
y

N
on

e 
(in

di
re

ct
 

st
an

da
rd

isa
tio

n 
fo

r 
st

an
da

rd
ise

d 
m

or
ta

lit
y 

ra
tio

)

M
ig

ra
nt

 
w

or
ke

rs
 o

f 
Sr

i L
an

ka
n 

na
tio

na
lit

y 

Sr
i L

an
ka

N
A

71
%

Jo
ha

ns
so

n 
et

 a
l 

(2
01

2)
38

Sw
ed

en
19

91
–2

00
8

Re
tr

os
pe

ct
iv

e 
co

ho
rt

N
A

N
A

57
0 

01
0 

(5
1·

7%
); 

53
3 5

03
 

(4
8·

3%
)

Do
cu

m
en

te
d 

m
ig

ra
nt

s a
ge

d 
28

–4
7 

ye
ar

s i
n 

19
90

Al
l-c

au
se

 
m

or
ta

lit
y

Sw
ed

ish
 

em
pl

oy
ed

 o
r 

se
lf-

em
pl

oy
ed

Fo
re

ig
n-

bo
rn

 
em

pl
oy

ed
 o

r 
se

lf-
em

pl
oy

ed

An
y

N
A

88
%

Le
e 

an
d 

Ch
o 

(2
01

9)
39

So
ut

h 
Ko

re
a

20
07

–1
8

Re
tr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l

68
6 

de
at

hs
; 

42
 0

89
 a

t r
isk

N
on

e
34

 21
4 

(8
1·

3%
); 

78
75

 
(1

8·
7%

)

M
ig

ra
nt

 w
or

ke
rs

 
of

 C
hi

ne
se

 
na

tio
na

lit
y 

w
ho

se
 w

or
ke

rs
’ 

co
m

pe
ns

at
io

n 
cla

im
s d

ue
 to

 
oc

cu
pa

tio
na

l 
in

ju
rie

s w
er

e 
ap

pr
ov

ed

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

Ko
re

an
-C

hi
ne

se
 

m
ig

ra
nt

 
w

or
ke

rs

N
on

-n
at

io
na

l 
w

or
ke

rs
Ch

in
a

N
A

86
%

M
ar

tin
ez

 (2
01

7)
40

US
A

19
92

–2
01

4
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
11

 0
09

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

65
58

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A 

N
A

La
tin

o 
w

or
ke

rs
Fa

ta
l o

cc
up

at
io

na
l 

in
ju

ry
US

-b
or

n 
La

tin
o 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
La

tin
o 

w
or

ke
rs

N
A

N
A

43
%

M
en

én
de

z e
t a

l 
(2

01
3)

41

US
A

20
03

–0
8

Re
tr

os
pe

ct
iv

e 
co

ho
rt

51
3 

de
at

hs
; 

13
 76

8 
60

0 
at

 
ris

k

54
9 

de
at

hs
; 

53
 19

6 
20

0 
at

 
ris

k

88
4 

(8
3·

2%
); 

17
8 

(1
6·

8%
)

W
or

ke
rs

 in
 th

e 
re

ta
il 

in
du

st
ry

W
or

k-
re

la
te

d 
ho

m
ici

de
US

-b
or

n 
w

or
ke

rs
Fo

re
ig

n-
bo

rn
 

w
or

ke
rs

N
A

Re
ta

il
75

%

M
en

en
de

z a
nd

 
H

av
ea

 (2
01

1)
42

US
A

19
92

–2
00

7
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
10

 36
1 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A 

N
on

e
97

46
 

(9
4·

1%
); 

61
5 

(5
·9

%
)

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
 w

ith
 

fa
ta

l 
oc

cu
pa

tio
na

l 
in

ju
ry

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

N
on

e
Fo

re
ig

n-
bo

rn
 

w
or

ke
rs

N
A

N
A

57
%

M
er

ca
n 

et
 a

l 
(2

02
2)

43

US
A

19
92

–2
01

6
Re

tr
os

pe
ct

iv
e 

co
ho

rt
De

at
hs

 N
A;

 
po

pu
la

tio
n 

at
 

ris
k 

N
A 

(4
8 

22
7 

pe
rs

on
-y

ea
rs

)

N
on

e
23

 4
01

 
(4

8·
5%

); 
24

 8
26

 
(5

1·
5%

)

Im
m

ig
ra

nt
 

w
or

ke
rs

 in
 la

bo
ur

 
fo

rc
e 

ag
ed

 
≥5

0 
ye

ar
s

Al
l-c

au
se

 
m

or
ta

lit
y

N
on

e
W

or
ke

rs
 w

ith
 

m
ig

ra
nt

 
ba

ck
gr

ou
nd

 
fro

m
 su

rv
ey

 
da

ta

N
A

N
A

88
%

O
rre

ni
us

 a
nd

 
Za

vo
dn

y 
(2

00
9)

44

US
A

20
03

–0
5

Re
tr

os
pe

ct
iv

e 
co

ho
rt

De
at

hs
 N

A;
 

21
5 2

23
 a

t r
isk

De
at

hs
 N

A;
 

1 4
92

 4
16

 a
t r

isk
92

2 2
67

 
(5

4·
0%

); 
78

5 3
72

 
(4

6·
0%

)

Em
pl

oy
ed

 in
 

pr
iv

at
e 

se
ct

or
 

ag
ed

 ≥
16

 ye
ar

s

In
du

st
ry

 in
ju

ry
 

fa
ta

lit
y;

 
oc

cu
pa

tio
na

l 
in

ju
ry

 fa
ta

lit
y

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
N

A
N

A
75

%

(T
ab

le
 co

nt
in

ue
s o

n 
ne

xt
 p

ag
e)



Articles

e942	 www.thelancet.com/public-health   Vol 9   November 2024

Co
un

tr
y

Ye
ar

s o
f 

st
ud

y
St

ud
y 

de
si

gn
Sa

m
pl

e 
si

ze
 o

f 
m

ig
ra

nt
 

w
or

ke
rs

Sa
m

pl
e 

si
ze

 o
f 

lo
ca

l w
or

ke
rs

M
al

e,
 n

 
(%

); 
fe

m
al

e,
 n

 
(%

)*

St
ud

y 
po

pu
la

ti
on

O
ut

co
m

e
Re

fe
re

nc
e 

po
pu

la
ti

on
M

ig
ra

nt
 

w
or

ke
r 

de
fin

it
io

n

Co
un

tr
y 

or
 

re
gi

on
 o

f 
or

ig
in

 o
f 

m
ig

ra
nt

 
w

or
ke

rs

Se
ct

or
Q

ua
lit

y 
of

 
st

ud
y†

(C
on

tin
ue

d 
fro

m
 p

re
vi

ou
s p

ag
e)

Ö
st

h 
(2

01
8)

45
Sw

ed
en

19
91

–2
01

0
Re

tr
os

pe
ct

iv
e 

co
ho

rt
N

A
N

on
e

1 2
25

 0
12

 
(5

9·
3%

); 
84

1 5
93

 
(4

0·
7%

)

Im
m

ig
ra

nt
s f

ro
m

 
pr

ed
om

in
an

tly
 

M
us

lim
 co

un
tr

ie
s 

ag
ed

 ≥
16

 ye
ar

s

Al
l-c

au
se

 
m

or
ta

lit
y

N
on

e
Im

m
ig

ra
nt

s 
w

ho
 a

re
 

em
pl

oy
ed

Va
rio

us
 

Isl
am

ic 
co

un
tr

ie
s

N
A

88
%

Pr
ad

ha
n 

et
 a

l 
(2

01
9)

46

Q
at

ar
20

09
–1

7
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
13

54
 d

ea
th

s; 
90

4 
24

9 
at

 ri
sk

N
on

e
N

A
N

ep
al

i m
ig

ra
nt

 
w

or
ke

rs
Ca

rd
io

va
sc

ul
ar

 
de

at
h

N
on

e
N

ep
al

i m
ig

ra
nt

 
w

or
ke

rs
N

ep
al

N
A

29
%

Ra
us

ch
er

 a
nd

 
M

ye
rs

 (2
01

6)
47

US
A

20
01

–1
2 

(r
at

es
 a

nd
 

ra
te

 ra
tio

s 
fo

r 
20

06
–1

2)

Re
tr

os
pe

ct
iv

e 
co

ho
rt

27
 d

ea
th

s; 
37

5 0
00

 a
t r

isk
 

(F
TE

 w
or

ke
rs

)§

98
 d

ea
th

s; 
5 7

64
 70

6 
at

 ri
sk

 
(F

TE
 w

or
ke

rs
)§

11
3 

(9
0·

4%
); 

12
 (9

·6
%

)

W
or

ke
rs

 a
ge

d 
<1

8 
ye

ar
s 

(fa
ta

lit
y 

ra
te

s 
av

ai
la

bl
e o

nl
y 

fo
r 

th
os

e 
ag

ed
 

15
–1

7 
ye

ar
s)

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

US
-b

or
n 

em
pl

oy
ed

Fo
re

ig
n-

bo
rn

 
em

pl
oy

ed
M

ex
ico

, 
ce

nt
ra

l 
Am

er
ica

, 
an

d 
ot

he
rs

N
A

75
%

Re
id

 e
t a

l (
20

16
)48

Au
st

ra
lia

19
91

–2
00

2
Re

tr
os

pe
ct

iv
e 

co
ho

rt
11

22
 d

ea
th

s; 
po

pu
la

tio
n 

at
 

ris
k 

N
A 

(3
5 4

86
 20

7 
pe

rs
on

-y
ea

rs
)

40
34

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A 
(1

00
 9

11
 15

3 
pe

rs
on

-y
ea

rs
)

44
26

 
(8

5·
8%

); 
73

0 
(1

4·
2%

)

W
or

ke
rs

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

Au
st

ra
lia

n-
bo

rn
 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
An

y
N

A
88

%

Re
id

 e
t a

l (
20

18
)49

Au
st

ra
lia

19
40

–2
00

9
Re

tr
os

pe
ct

iv
e 

co
ho

rt
56

3 
de

at
hs

; 
10

31
 a

t r
isk

18
76

 d
ea

th
s; 

34
65

 a
t r

isk
65

00
 

(1
00

%
); 

0
M

al
e w

or
ke

rs
 

ex
po

se
d 

to
 b

lu
e 

as
be

st
os

 a
t 

W
itt

en
oo

m
, W

A

Al
l-c

au
se

 
m

or
ta

lit
y;

 ca
us

e-
sp

ec
ifi

c m
or

ta
lit

y 

Au
st

ra
lia

n-
bo

rn
 

or
 U

K-
bo

rn
 

w
or

ke
rs

Ita
lia

n-
bo

rn
 

w
or

ke
rs

Ita
ly

M
in

in
g

63
%

Re
y-

M
er

ch
án

 a
nd

 
Ló

pe
z-

Ar
qu

ill
os

 
(2

02
1)

50

Sp
ai

n
20

09
–1

9
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
30

6 
de

at
hs

; 
po

pu
la

tio
n 

at
 

ris
k 

N
A

20
99

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

21
09

 
(8

7·
7%

); 
29

6 
(1

2·
3%

)

W
or

ke
rs

 w
ho

 
ex

pe
rie

nc
ed

 
oc

cu
pa

tio
na

l 
tr

affi
c c

ra
sh

es

Fa
ta

l o
cc

up
at

io
na

l 
tr

affi
c c

ra
sh

Sp
an

ish
 

w
or

ke
rs

N
on

-n
at

io
na

l 
w

or
ke

rs
N

A
N

A
71

%

Sa
le

m
 e

t a
l 

(2
01

3)
51

Un
ite

d 
Ar

ab
 

Em
ira

te
s

20
05

–0
9

Re
tr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l

4 
de

at
hs

; 
po

pu
la

tio
n 

at
 

ris
k 

N
A 

N
o 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

4 
 

(1
00

%
); 

0 
Pa

tie
nt

s 
ad

m
itt

ed
 to

 
ho

sp
ita

l f
or

 
tr

au
m

at
ic 

br
ai

n 
in

ju
ry

O
cc

up
at

io
na

l 
tr

au
m

at
ic 

br
ai

n 
in

ju
ry

 d
ea

th
s

N
on

e
N

on
-n

at
io

na
l 

w
or

ke
rs

N
A

N
A

43
%

Sa
un

de
rs

 e
t a

l 
(2

01
9)

52

Ca
na

da
20

03
–1

7
Re

tr
os

pe
ct

iv
e 

co
ho

rt
46

 d
ea

th
s; 

24
3 0

99
 a

t r
isk

N
on

e
48

51
 

(7
4·

8%
); 

16
33

 
(2

5·
2%

)

Ad
ul

ts
 a

ge
d 

≥1
8 

ye
ar

s l
iv

in
g 

in
 O

nt
ar

io
 a

nd
 

el
ig

ib
le

 fo
r 

pr
ov

in
cia

l h
ea

lth
 

ca
re

Su
ici

de
 

Lo
ng

-t
er

m
 

re
sid

en
ts

 a
nd

 
im

m
ig

ra
nt

s o
n 

ot
he

r v
isa

 ty
pe

s

Im
m

ig
ra

nt
s 

w
ith

 b
us

in
es

s 
or

 e
co

no
m

ic 
vi

sa
s 

An
y

N
A

10
0%

St
ee

ge
 e

t a
l 

(2
01

4)
53

US
A

20
05

–0
9

Re
tr

os
pe

ct
iv

e 
co

ho
rt

46
65

 d
ea

th
s; 

11
6 

62
5 0

00
 a

t 
ris

k§

22
 33

1 
de

at
hs

; 
8 

03
9 

16
0 

00
0 

at
 ri

sk
§

24
 9

95
 

(9
2·

6%
); 

20
01

 
(7

·4
%

)

W
or

ke
rs

 
em

pl
oy

ed
 in

 
hi

gh
-r

isk
 

oc
cu

pa
tio

ns
 a

ge
d 

≥1
6 

ye
ar

s

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

; 
oc

cu
pa

tio
na

l 
ho

m
ici

de

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
N

A
N

A
75

%

Sy
se

 e
t a

l (
20

18
)54

N
or

w
ay

19
90

–2
01

5
Re

tr
os

pe
ct

iv
e 

co
ho

rt
84

6 
de

at
hs

; 
po

pu
la

tio
n 

at
 

ris
k 

N
A 

(1
 17

9 
25

3 
pe

rs
on

-y
ea

rs
)

N
on

e
29

8 
47

3 
(6

0·
6%

); 
19

3 6
98

 
(3

9·
4%

)

Im
m

ig
ra

nt
 a

nd
 

lo
ca

l w
or

ke
rs

 
ag

ed
 2

5–
79

 ye
ar

s

Al
l-c

au
se

 
m

or
ta

lit
y

N
or

w
eg

ia
n-

bo
rn

 (b
ot

h 
w

or
ke

rs
 a

nd
 

no
n-

w
or

ke
rs

)

La
bo

ur
 

m
ig

ra
nt

s
N

A
N

A
88

%

(T
ab

le
 co

nt
in

ue
s o

n 
ne

xt
 p

ag
e)



Articles

www.thelancet.com/public-health   Vol 9   November 2024	 e943

Co
un

tr
y

Ye
ar

s o
f 

st
ud

y
St

ud
y 

de
si

gn
Sa

m
pl

e 
si

ze
 o

f 
m

ig
ra

nt
 

w
or

ke
rs

Sa
m

pl
e 

si
ze

 o
f 

lo
ca

l w
or

ke
rs

M
al

e,
 n

 
(%

); 
fe

m
al

e,
 n

 
(%

)*

St
ud

y 
po

pu
la

ti
on

O
ut

co
m

e
Re

fe
re

nc
e 

po
pu

la
ti

on
M

ig
ra

nt
 

w
or

ke
r 

de
fin

it
io

n

Co
un

tr
y 

or
 

re
gi

on
 o

f 
or

ig
in

 o
f 

m
ig

ra
nt

 
w

or
ke

rs

Se
ct

or
Q

ua
lit

y 
of

 
st

ud
y†

(C
on

tin
ue

d 
fro

m
 p

re
vi

ou
s p

ag
e)

Ti
ag

i (
20

15
)55

Ca
na

da
20

11
Re

tr
os

pe
ct

iv
e 

co
ho

rt
De

at
hs

 N
A;

 
16

2 7
10

 a
t r

isk
De

at
hs

 N
A;

 
26

7 8
58

 a
t r

isk
34

5 0
86

 
(4

8·
6%

); 
36

4 
36

3 
(5

1·
4%

)

Im
m

ig
ra

nt
 

w
or

ke
rs

 a
nd

 lo
ca

l 
w

or
ke

rs
 a

ge
d 

≥1
5 

ye
ar

s

O
cc

up
at

io
na

l 
fa

ta
lit

y;
 in

du
st

ry
 

fa
ta

lit
y

Ca
na

di
an

-b
or

n 
w

or
ke

rs
Fo

re
ig

n-
bo

rn
 

w
or

ke
rs

N
A

N
A

75
%

Ti
ag

i (
20

16
)56

Ca
na

da
20

11
Re

tr
os

pe
ct

iv
e 

co
ho

rt
De

at
hs

 N
A;

 
16

4 
32

0 
at

 ri
sk

De
at

hs
 N

A;
 

54
4 

90
3 

at
 ri

sk
78

 0
50

 
(4

7·
5%

); 
86

 33
8 

(5
2·

5%
)

Im
m

ig
ra

nt
s a

ge
d 

≥1
6 

ye
ar

s
O

cc
up

at
io

na
l 

fa
ta

lit
y

Se
co

nd
-

ge
ne

ra
tio

n 
an

d 
th

ird
-

ge
ne

ra
tio

n 
im

m
ig

ra
nt

 
w

or
ke

rs

Fi
rs

t-
ge

ne
ra

tio
n 

im
m

ig
ra

nt
 

w
or

ke
rs

N
A

N
A

63
%

Uz
un

 e
t a

l 
(2

00
9)

57

Tü
rk

iy
e

19
98

–2
00

2
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
14

6 
de

at
hs

; 
po

pu
la

tio
n 

at
 

ris
k 

N
A

N
on

e
11

3 
(7

7·
4%

); 
33

 
(2

2·
6%

)

Fo
re

ig
ne

rs
 w

ho
 

di
ed

 in
 Is

ta
nb

ul
Al

l-c
au

se
 

m
or

ta
lit

y
Fo

re
ig

ne
rs

 w
ho

 
ca

m
e t

o 
vi

sit
Fo

re
ig

ne
rs

 w
ho

 
ca

m
e t

o 
w

or
k

M
ul

tip
le

N
A

57
%

Va
nt

ho
m

m
e 

an
d 

Ga
de

yn
e 

(2
01

9)
58

Be
lg

iu
m

20
01

–1
1

Re
tr

os
pe

ct
iv

e 
co

ho
rt

De
at

hs
 N

A;
 

30
0 

17
5 

at
 ri

sk
De

at
hs

 N
A;

 
2 5

76
 55

4 
at

 ri
sk

1 6
16

 9
49

 
(5

6·
2%

); 
1 2

59
 78

0 
(4

3·
8%

)

H
ea

lth
y 

Be
lg

ia
n 

po
pu

la
tio

n 
ag

ed
 

25
–5

9 
ye

ar
s

Al
l-c

au
se

 
m

or
ta

lit
y;

 ca
us

e-
sp

ec
ifi

c m
or

ta
lit

y

Lo
ca

l w
or

ke
rs

N
on

-lo
ca

l 
w

or
ke

rs
N

A
N

A
88

%

Xi
an

g 
et

 a
l 

(2
02

0)
59

Au
st

ra
lia

20
00

–1
4

Re
tr

os
pe

ct
iv

e 
co

ho
rt

 
59

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

19
1 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

23
3 

(9
3·

2%
); 

17
 (6

·8
%

)

W
or

ke
rs

 w
ith

 
ac

ce
pt

ed
 

co
m

pe
ns

at
io

n 
cla

im
s i

n 
So

ut
h 

Au
st

ra
lia

Fa
ta

l o
cc

up
at

io
na

l 
in

ju
ry

Au
st

ra
lia

n-
bo

rn
 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
An

y
N

A
75

%

Ya
m

ag
uc

hi
 e

t a
l 

(2
02

3)
60

Ja
pa

n
20

11
–2

0
Re

tr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l
13

 d
ea

th
s; 

po
pu

la
tio

n 
at

 
ris

k 
N

A

12
3 

de
at

hs
; 

po
pu

la
tio

n 
at

 
ris

k 
N

A 

13
4 

(9
8·

5%
); 

2 
(1

·5
%

)

De
at

hs
 w

ith
 

fo
re

ns
ic 

au
to

ps
ie

s i
n 

To
ky

o 
an

d 
Ch

ib
a 

pr
ef

ec
tu

re
s

O
cc

up
at

io
na

l 
ac

cid
en

ta
l i

nj
ur

y 
de

at
h

Ja
pa

ne
se

-b
or

n 
w

or
ke

rs
Fo

re
ig

n-
bo

rn
 

w
or

ke
rs

N
A

N
A

43
%

Zh
en

g 
an

d 
Yu

 
(2

02
2)

61

US
A

19
92

–2
01

1
Re

tr
os

pe
ct

iv
e 

co
ho

rt
De

at
hs

 N
A;

 
73

 72
7 

at
 ri

sk
De

at
hs

 N
A;

 
41

0 
34

8 
at

 ri
sk

25
7 6

05
 

(5
3·

2%
); 

22
6 

47
0 

(4
6·

8%
)

In
di

vi
du

al
s a

ge
d 

30
–6

5 
ye

ar
s i

n 
th

e 
la

bo
ur

 fo
rc

e

Al
l-c

au
se

 
m

or
ta

lit
y

US
-b

or
n 

w
or

ke
rs

Fo
re

ig
n-

bo
rn

 
w

or
ke

rs
N

A
N

A
50

%

N
A=

no
t a

va
ila

bl
e o

r n
ot

 sp
ec

ifi
ed

. F
TE

=f
ul

l-t
im

e 
eq

ui
va

le
nt

. *
So

m
e 

st
ud

ie
s r

ep
or

te
d 

se
x 

an
d 

ot
he

rs
 re

po
rt

ed
 g

en
de

r. 
†Q

ua
lit

y o
f i

nc
lu

de
d 

st
ud

ie
s w

as
 a

ss
es

se
d 

us
in

g 
an

 a
da

pt
ed

 v
er

sio
n 

of
 th

e 
N

ew
ca

st
le

–O
tt

aw
a 

Sc
al

e;
 st

ud
ie

s w
er

e d
ee

m
ed

 lo
w

 q
ua

lit
y 

if 
th

ey
 sc

or
ed

 <
50

%
. ‡

O
th

er
 g

en
de

r: 
3 

(2
·7

%
). 

§B
ac

k 
ca

lcu
la

te
d 

w
ith

 n
um

er
at

or
, d

en
om

in
at

or
, o

r r
at

e 
re

po
rt

ed
 in

 th
e 

ar
tic

le
. 

Ta
bl

e:
 C

ha
ra

ct
er

is
ti

cs
 o

f i
nc

lu
de

d 
st

ud
ie

s



Articles

e944	 www.thelancet.com/public-health   Vol 9   November 2024

moderate statistical heterogeneity (I²=90·7%). A sensitivity 
analysis was done in which a fixed-effects model was used 
instead of a random-effects model, and the results 
remained similar to the main analysis (appendix p 15).

19 studies reported other mortality outcomes, all 
of which were conducted in high-income 
countries20,24,25,27,28,30–33,35,41,46,49–53,55,56 (appendix pp 10–12). 
Migrant workers were more likely to die from external 
causes of death (such as falls or assaults) than internal 
causes of death (such as respiratory diseases or digestive 
diseases) compared with local workers.20,27 Migrant 
workers were more likely to die from work-related 
homicides, especially in the retail and sex industries.28,41,53 
There was some evidence of higher suicide risk in 
migrant workers, particularly among female migrant 
workers compared with female local workers.25,35 Studies 
also reported higher risks for fatal occupational traffic 
accidents30,50 and falls,31–33 with inconsistent findings for 
occupational diseases.24,55,56

We analysed studies by risk factor and developed a 
data-driven conceptual diagram summarising the inter-
sectional social determinants of mortality (figure 4). The 
determinants were at the personal or structural level, 
migration-related or labour-related, or had a temporal 
dimension. The concentric multi-layered circles and the 
arrow underneath are intended to capture the intersect-
ing nature of these determinants.

20 studies reported mortality risk disaggregated by sex 
or gender.18,25–27,34–39,43,45,48,53–56,58,61 Compared with local 

workers, male migrant workers had a higher relative risk 
for all-cause mortality than female migrant workers, 
whereas female migrant workers had a higher relative 
risk for other mortality outcomes (appendix p 13). By 
contrast, absolute risk showed a different mortality 
pattern, in which absolute rates of fatal occupational 
injury in male migrant workers were consistently higher 
than in female migrant workers (appendix p 13).

Four studies stratified findings by ethnicity or race, all 
of which were conducted in the USA.29,31,41,61 Within the 
same ethnic or racial group, migrant workers usually had 
higher relative mortality risks than their local counter-
parts, including occupational homicide, fatal occupational 
injury, and fatal falls.29,31,41 Across different ethnic or racial 
groups, the relative mortality risk of migrant workers 
varied widely, up to several fold.29,61 One study found that 
migrant status was likely to be a more important deter-
minant of mortality than ethnicity after controlling for 
the effect of the other.31

Migrant workers were usually younger than local 
workers. When disaggregated by age, risk for fatal occu-
pational injury was highest for the youngest and oldest 
migrant workers, both in terms of absolute risk and 
relative risk.18,47,53 Reasons included scarcity of safety 
training for newly arrived young migrant workers, and 
complacency among older migrant workers.21,31 Age at 
arrival was also identified as a determinant of mortality, 
with evidence of higher mortality risk in migrant workers 
arriving at younger ages.35,54

Mortality risk was found to be dependent on the rela-
tional positions of countries of origin and destination, 
such as economic disparity or cultural difference. In 
the USA, migrant workers from Latin America, Africa, 
and Asia had a higher risk of fatal occupational injury 
than local workers, whereas those from Europe had no 
risk difference.22 In Sweden, migrant workers from 
Nordic countries had a higher risk of all-cause mortality 
and suicide than local workers, whereas those from non-
Nordic countries generally had lower risks.34,35,38 One 
study suggested that societal and cultural differences 
towards suicide could partly explain the different suicide 
rates among migrant workers.25

Legal status was an important yet understudied factor. 
Most studies did not distinguish between temporary 
migrants and permanent migrants. A US study found 
that undocumented migrant workers had higher rates of 
fatal occupational injury compared with both docu-
mented migrant workers and US-born workers.36 
Another Turkish study found that 94·5% of foreigners 
who came to work and died did not have a work permit.57 
When visa status was considered, studies from Canada 
and Norway found that migrants on economic or 
business visas had lower mortality than migrants on 
refugee visas and local residents.52,54

Five studies looked at migrant workers’ language 
proficiency.29,36,44,56,60 Across the countries studied, 
migrant workers with lower proficiency of the local 

Figure 2: Forest plot of relative risk of fatal occupational injuries in migrant workers compared with local 
workers
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language were consistently found to have higher rates 
of occupational fatality. Proposed mediating pathways 
include difficulties in understanding safety training, 
bargaining for their rights at work, and following rules 
and regulations, and reduced job opportunities.36,60 
Language ability was also found to partly explain 
undocumented migrant workers’ higher occupational 
risk.36

Duration of residence was found to be associated with 
mortality. Although there is a general positive association 
between longer duration of residence and higher 
mortality risk, patterns differed across types of mortality 
outcome, sex or gender, and region of origin. In Sweden, 
female migrant workers with shorter residence had a 
lower all-cause mortality risk, whereas those with longer 
residence had a higher suicide risk.35,38 In Norway, there 
was some evidence that migrants on labour visas with 
shorter residency had lower all-cause mortality risk than 
those with longer residency.54 Only one study specifically 
looked at return migration and found that mortality risk 
did not differ between migrant workers who stayed or 
returned.49

The riskiest industries for occupational fatalities were 
construction, agriculture, and mining, whereas the 
riskiest occupations were farmers, transportation 
workers, and machine workers.24,40,53 Ten studies focused 
on selected industries, namely construction,20,31–33 agricul-
ture,21,26 retail,41 mining,49 sex work,28 and education.30 
Migrant construction workers had higher rates of fatal 
falls than local workers, but lower rates of all-cause 
mortality.20,31,32 Over time, one study found that the risk of 
fatal injuries was declining for local workers but increas-
ing for migrant workers.24 Studies in the USA and Qatar 
found that higher rates of fatal occupational injuries in 
migrant workers could be explained by the higher pro-
portion of migrants working in low-skilled occupations.19,29 
When stratified by industry and by occupation, the occu-
pational fatality rate was higher for migrant workers than 
local workers in some industries and occupations but not 
others.24,40,53 Studies have found that, after taking into 
account their occupations, migrant workers still had a 
higher fatal occupational injury risk than local workers.22,36

Although there is evidence that occupational safety 
and health measures had been improving among local 
workers in the 2000s, they did not improve as much for 
migrant workers.24 Studies pointed to the roles of both 
employers and migrant workers. For employers, this 
included a scarcity of language-appropriate and culture-
appropriate training and a scarcity of health protection 
measures, especially in the construction industry.31,46 For 
migrants, this included non-awareness of safety guide-
lines and lower adherence to occupational safety 
practices, particularly among those with lower 
education.20,27

Although there was some evidence on the risk of long 
working hours for mortality, this risk did not seem to be 
higher in migrants than among the general working 

population. A Singaporean study suggested that the long 
working hours and fatigue accumulated over the week 
might have resulted in higher injury rates at the end of 
the week.23 A US study found that migrants who worked 
long hours had no higher mortality risk than other 
workers who worked long hours.43

Studies pointed to upstream regulatory contexts that 
shaped the employment terms and conditions, particu-
larly neoliberal deregulation policies, which weaken 
safety and health protection for workers and promote 
flexible labour such as part-time and temporary employ-
ment.40 Such regulatory changes encouraged employers 
to rely on subcontracting rather than hiring migrant 
workers and reduced employer incentives to provide 
safety training to temporary migrant workers.36 In turn, 
these circumstances exposed migrant workers to greater 
risks of occupational injuries and death due to their dis-
proportionate representation in riskier and less stable 
jobs. Evidence of labour exploitation in migrant workers, 
including physical and emotional abuse, were also found 
to be contributing triggers for suicide.25

Labour migration policies in destination countries 
were found to partly explain variations in migrant worker 
mortality risk across countries. Labour migration policies 
that encouraged high skilled migration, such as in 
Australia and Canada, were found to be associated with 
lower fatal injury and suicide rates in migrant workers.48,52 
In South Korea, the policy on prohibition of changing 
workplaces was found to increase the risk of fatal occupa-
tional injury among migrant workers.39

Discussion
To our knowledge, this study provides the strongest 
evidence to date of the higher fatal injury risks associated 
with being a migrant worker. Indeed, migrant workers 
have nearly twice the risk of a workplace fatal injury 
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Figure 4: Conceptual diagram of the intersectional social determinants of mortality in migrant workers
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compared with local workers. Although migrant workers 
have an overall mortality advantage compared with local 
workers (relative risk 0·94, 95% CI 0·88–0·99), they are 
more likely to die from occupational injuries (1·71, 
1·22–2·38), implying that opportunities exist to redress 
this health inequity through changing the work environ-
ment. By summarising the scientific literature to date, 
this global study contributes objective evidence to recent 
debates on whether migrant workers are at higher risk of 
death than local workers, sparked by media reports 
related to the Qatar FIFA World Cup constructions.62 Our 
study shows that migrants experience health inequities 
in terms of fatal occupational injury, and this is where 
interventions should be directed. Unfortunately, only 
10% of countries globally have reported any data on 
migrant-disaggregated occupational injury rate according 
to SDG indicator 8.8.1. The underlying principle of this 
indicator is that countries must monitor and redress any 
health inequities that exist between migrant and local 
workers at the workplace. Our study reaffirms that work-
related injuries are indeed informative indicators to 
monitor health inequalities in migrants, and propose 
that this indicator should extend beyond 2030 to ensure 
countries continue to collect and report on such data, and 
are held accountable to actions taken towards reducing 
this health inequity. Efforts should also be strengthened 
to collect and report data on occupational diseases disag-
gregated by migrant status, particularly due to long 
latency periods when migrants might have left the 
country by the time they develop symptoms or are 
diagnosed.

Migrants’ increased risk of workplace fatality could be 
explained by reasons including higher exposure to 
dangerous and unsafe environments, inadequate labour 
and social protection, and barriers in accessing health 
services due to founded or unfounded worries of 
detention by the authorities, among others.4 Our 
findings add to this body of knowledge by explicitly 
acknowledging the roles of structural determinants of 
health, particularly delineating risk factors that are 
related to being a migrant, being a worker, and those 
exacerbated because of being a worker who is also a 
migrant. It is important to acknowledge the root causes 
for which people migrate to seek work that place them at 
higher risk of injury and death by injury, including 
economic disparity between sending and receiving 
countries, and labour shortages in high-income settings 
due to ageing populations and local workers’ reluctance 
to partake in low-skilled jobs.63 We proposed a data-
driven framework to explicate the intersectionality 
between migration-related and labour-related factors at 
the structural level, along a temporal dimension corre-
sponding to the stages of migration now considered 
fundamental to migration and health research.64 Our 
emphasis on the intersectional nature of risk factors is 
intended to encourage researchers and practitioners to 
take this into consideration when designing policies and 

interventions. For example, preventive measures at the 
individual level, such as providing occupational safety 
training to migrants, should not only take into considera-
tion language and cultural sensitivities, but also the fact 
that new arrivals are often unaware of their legal rights 
and should therefore be given additional information 
and support compared with local workers. Preventive 
measures at the structural level could include extending 
labour protection laws and compensation mechanisms 
to migrant workers, because many countries continue to 
exclude non-citizens in social protection legislations, 
contrary to the principle of equality of treatment 
advocated by the ILO for migrant workers in national 
labour and social protection legislations.65 Other policy 
interventions include ensuring that labour inspectorates 
have a primary duty to safeguard the work rights of 
migrant workers instead of enforcing immigration law, 
and offering legal protection against retaliation or depor-
tation to migrant workers who report on employers’ 
labour rights violations. Our hope is that readers would 
begin shifting their attention from interventions that 
target individual-level determinants to those that address 
more upstream, structural-level determinants of migrant 
worker health.

This study has several key limitations. Because most of 
the included studies were conducted in high-income 
settings, findings might not be generalisable to migrant 
workers in low-income and middle-income countries 
(LMICs), where there are more informal jobs, fewer 
workplace protections, and weaker regulations. Mortality 
estimates might therefore be far higher in LMICs and 
there is an urgent need for more research in these 
settings. Moreover, most studies relied on either popula-
tion registries or administrative records as sources of 
data. Although studies using national or local records 
were able to capture a representative sample of registered 
migrant workers, selection bias exists where hard-to-
reach migrant populations are probably excluded (such 
as irregular migrants and temporary migrants) who are 
often at greater risk of health harms. Thus, findings from 
this study are necessarily an underestimation of mortality 
risk and should be interpreted as lower bound estimates. 
Returning migrants are an important group to consider 
because of the so-called salmon bias effect, where 
migrants who become ill at older ages return to their 
countries of origin.66 Moreover, we were not able to dis-
tinguish between temporary migrants and permanent 
migrants in our analysis. Permanent migrants are likely 
to have advantages over temporary migrants, such as 
better labour protection and access to care, thus the 
worse health outcomes among temporary migrants 
could remain hidden. In addition, substantial heteroge-
neity remains among studies included in meta-analyses 
that were deemed adequately homogeneous with respect 
to clinical and methodological heterogeneity. This is 
explained in part by differences in sociodemographic 
characteristics, as found in subgroup analyses, such as 
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sex or gender and age variations, but it also reflects the 
variations observed across country contexts inherent in 
migrant health research. When subgroup analyses by sex 
or gender and age group were conducted, the I² statistic 
was slightly reduced but remained above 90%, indicating 
that substantial residual heterogeneity remains. We also 
attempted to conduct meta-regression by age, but 
findings were inconsistent and therefore not reported. 
Although these data limitations are common in migrant 
health research and not only in migrant worker health 
research, an additional challenge is the scarcity of data 
linkage between migration, work, and health. 
Nevertheless, a strength of this study is the focus of 
mortality of migrant workers, because it is a more 
reliable estimate than morbidity outcomes due to lower 
likelihood of under-reporting. Although reporting bias is 
minimised due to the majority of studies using existing 
records to ascertain mortality outcomes, the overall risk 
of bias of this systematic review is still considered 
moderate, because of the high risk of selection bias due 
to exclusion of at-risk migrant groups not captured in 
these records. Nevertheless, the majority of included 
studies were of high or medium quality, and the exclusion 
of low-quality studies did not affect study findings.

Our findings suggest that much more needs to be done 
to reduce injuries and deaths in migrant workers. Future 
research must address the data gaps between work, 
health, and migration by establishing integrated data 
collection mechanisms that enable countries to monitor 
the health needs, injuries, illnesses, and deaths of 
migrant workers. Understudied determinants of health 
among migrant workers, including employment terms 
and conditions, should be a research priority. 
Longitudinal administrative data available in many high-
income settings could be leveraged to clarify the causal 
pathways between work exposures and health outcomes 
in migrants. Data and methodological innovation will be 
crucial in conducting migrant worker health research in 
LMIC settings, as well as in identifying hard-to-reach 
migrant populations, such as those in informal sectors 
and temporary work. Only one included study was 
related to heat stress;46 future studies should respond to 
new and changing forms of work, including climate 
change and platform economy. An interesting research 
question is whether population-based or risk-based inter-
ventions67 might be more effective in protecting migrant 
workers. Considering that migrants are over-represented 
in high-risk sectors and occupations, interventions that 
improve the occupational safety and health of all workers 
in these sectors and occupations might present a less 
politically charged approach to safeguard the wellbeing 
of migrant workers. Globally, labour migration continues 
to fill key workforce shortages and sustains the local 
economy. State and private actors have both a moral and 
legal responsibility to prevent avoidable work-related 
deaths and injuries in this essential workforce. With the 
recent elevation of occupational safety and health as a 

fundamental principle and right at work,68 now is the 
opportune time to realise the right to a safe and healthy 
working environment for all workers, including 
migrants.
Contributors
CZ, SH, LK, and KL conceived the study. KL developed the protocol with 
CZ, LK, RA, and SH. KL, MK, and GFM did searches, screening, and 
data extraction. KL and GFM directly accessed and verified the 
underlying data. KL did data analysis and wrote the first draft. 
All authors contributed to interpretation of results and revisions of the 
paper. All authors had full access to all the data in the study and had 
final responsibility for the decision to submit for publication. All authors 
have seen and approved of the final text.

Declaration of interests
We declare no competing interests.

Data sharing
The study protocol is available on PROSPERO at https://www.crd.york.
ac.uk/prospero/display_record.php?RecordID=372893. Data files are 
available in City St George’s data repository (https://doi.org/10.24376/
rd.sgul.26939833.v1). Additional data access requests can be emailed to 
the corresponding author.

Acknowledgments
KL acknowledges funding from the UK Medical Research Council PhD 
studentships (MR/W006677/1). SH is funded by the National Institute 
for Health and Care Research (NIHR300072; NIHR134801), La Caixa 
Foundation (LCF/PR/SP21/52930003), the Wellcome Trust, the Medical 
Research Council (MR/N013638/1), and WHO.

References
1	 International Labour Organization. ILO global estimates on 

international migrant workers—results and methodology. 
June 30, 2021. https://www.ilo.org/publications/ilo-global-
estimates-international-migrant-workers-results-and-methodology 
(accessed Oct 1, 2024).

2	 Oliva-Arocas A, Benavente P, Ronda E, Diaz E. Health of 
international migrant workers during the COVID-19 pandemic: 
a scoping review. Front Public Health 2022; 10: 816597.

3	 Onarheim KH, Phua KH, Babar ZR, Flouris AD, Hargreaves S. 
Health and social needs of migrant construction workers for big 
sporting events. BMJ 2021; 374: n1591.

4	 Moyce SC, Schenker M. Migrant workers and their occupational 
health and safety. Annu Rev Public Health 2018; 39: 351–65.

5	 Frank J, Mustard C, Smith P, et al. Work as a social determinant of 
health in high-income countries: past, present, and future. Lancet 
2023; 402: 1357–67.

6	 WHO. Global research agenda on health, migration and 
displacement: strengthening research and translating research 
priorities into policy and practice. Oct 30, 2023. https://www.who.
int/publications/i/item/9789240082397 (accessed Oct 1, 2024).

7	 Abubakar I, Aldridge RW, Devakumar D, et al. The UCL–Lancet 
Commission on migration and health: the health of a world on the 
move. Lancet 2018; 392: 2606–54.

8	 Aldridge RW, Nellums LB, Bartlett S, et al. Global patterns of 
mortality in international migrants: a systematic review and meta-
analysis. Lancet 2018; 392: 2553–66.

9	 Hargreaves S, Rustage K, Nellums LB, et al. Occupational health 
outcomes among international migrant workers: a systematic 
review and meta-analysis. Lancet Glob Health 2019; 7: e872–82.

10	 Pega F, Govindaraj S, Tran NT. Health service use and health 
outcomes among international migrant workers compared with 
non-migrant workers: a systematic review and meta-analysis. 
PLoS One 2021; 16: e0252651.

11	 WHO, International Labour Organization. WHO/ILO joint 
estimates of the work-related burden of disease and injury, 
2000–2016: global monitoring report. Sept 17, 2021. https://www.
who.int/publications/i/item/9789240034945 (accessed Oct 1, 2024).

12	 Takala J, Hämäläinen P, Sauni R, Nygård CH, Gagliardi D, 
Neupane S. Global-, regional- and country-level estimates of the 
work-related burden of diseases and accidents in 2019. 
Scand J Work Environ Health 2024; 50: 73–82.



Articles

e948	 www.thelancet.com/public-health   Vol 9   November 2024

13	 UN. Sustainable Development Goal 8: targets and indicators. 
https://sdgs.un.org/goals/goal8#targets_and_indicators (accessed 
Oct 1, 2024).

14	 International Labour Organization. ILOSTAT explorer. https://
rshiny.ilo.org/dataexplorer49/?lang=en&id=INJ_FATL_SEX_MIG_
RT_A (accessed Oct 1, 2024).

15	 UN. International convention on the protection of the rights of all 
migrant workers and members of their families. Dec 18, 1990. 
https://www.ohchr.org/en/instruments-mechanisms/instruments/
international-convention-protection-rights-all-migrant-workers 
(accessed Oct 1, 2024).

16	 World Bank. World Bank Group country classifications by income 
level for FY24 (July 1, 2023–June 30, 2024). 2023. https://blogs.
worldbank.org/opendata/new-world-bank-group-country-
classifications-income-level-fy24 (accessed Oct 1, 2024).

17	 Hayward SE, Deal A, Cheng C, et al. Clinical outcomes and risk 
factors for COVID-19 among migrant populations in high-income 
countries: a systematic review. J Migr Health 2021; 3: 100041.

18	 Ahonen EQ, Benavides FG. Risk of fatal and non-fatal occupational 
injury in foreign workers in Spain. J Epidemiol Community Health 
2006; 60: 424–26.

19	 Al-Thani H, El-Menyar A, Consunji R, et al. Epidemiology of 
occupational injuries by nationality in Qatar: evidence for focused 
occupational safety programmes. Injury 2015; 46: 1806–13.

20	 Arndt V, Rothenbacher D, Daniel U, Zschenderlein B, Schuberth S, 
Brenner H. All-cause and cause specific mortality in a cohort of 
20 000 construction workers; results from a 10 year follow up. 
Occup Environ Med 2004; 61: 419–25.

21	 Baraza X, Cugueró-Escofet N. Immigration and occupational 
accidents: a comparative study of accident severity among foreign 
and Spanish citizens in the agricultural sector. Agric Econ 2022; 
20: e0105.

22	 Byler CG, Robinson WC. Differences in patterns of mortality 
between foreign-born and native-born workers due to fatal 
occupational injury in the USA from 2003 to 2010. 
J Immigr Minor Health 2018; 20: 26–32.

23	 Carangan M, Tham KY, Seow E. Work-related injury sustained by 
foreign workers in Singapore. Ann Acad Med Singap 2004; 
33: 209–13.

24	 Cha S, Cho Y. Fatal and non-fatal occupational injuries and diseases 
among migrant and native workers in South Korea. Am J Ind Med 
2014; 57: 1043–52.

25	 Chiu MYL, Ghoh C, Wong C, Wong KL. Dying in a foreign land: 
a study of completed suicides among foreign workers in Singapore. 
Transcult Psychiatry 2022; 59: 63–77.

26	 Cooper SP, Burau K, Hanis C, et al. Tracing migrant farmworkers 
in Starr County, Texas. Am J Ind Med 2001; 40: 586–91.

27	 Cruz Y, Bunn TL, Hanner N, Slavova S. Characterization of foreign-
born vs. native-born worker fatalities in Kentucky, 2001–2014. 
J Immigr Minor Health 2018; 20: 448–55.

28	 Cunningham S, Sanders T, Platt L, et al. Sex work and occupational 
homicide: analysis of a U.K. murder database. Homicide Stud 2018; 
22: 321–38.

29	 Dávila A, Mora MT, González R. English-language proficiency and 
occupational risk among Hispanic immigrant men in the 
United States. Ind Relat 2011; 50: 263–96.

30	 Delgado-Fernández VJ, Rey-Merchán MDC, López-Arquillos A, 
Choi SD. Occupational traffic accidents among teachers in Spain. 
Int J Environ Res Public Health 2022; 19: 5175.

31	 Dong XS, Fujimoto A, Ringen K, Men Y. Fatal falls among Hispanic 
construction workers. Accid Anal Prev 2009; 41: 1047–52.

32	 Dong XS, Choi SD, Borchardt JG, Wang X, Largay JA. Fatal falls 
from roofs among U.S. construction workers. J Safety Res 2013; 
44: 17–24.

33	 Dong XS, Wang X, Largay JA, et al. Fatal falls in the U.S. 
residential construction industry. Am J Ind Med 2014; 
57: 992–1000.

34	 Dunlavy AC, Juárez S, Rostila M. Employment status and risk of all-
cause mortality among native- and foreign-origin persons in 
Sweden. Eur J Public Health 2018; 28: 891–97.

35	 Dunlavy AC, Juárez S, Toivanen S, Rostila M. Suicide risk among 
native- and foreign-origin persons in Sweden: a longitudinal 
examination of the role of unemployment status. 
Soc Psychiatry Psychiatr Epidemiol 2019; 54: 579–90.

36	 Hall M, Greenman E. The occupational cost of being illegal in the 
United States: legal status, job hazards, and compensating 
differentials. Int Migr Rev 2015; 49: 406–42.

37	 Jayasuriya V, Wijewardena KA, Pathirana T. A desk review of 
Sri Lankan migrant worker deaths in 2009. Ceylon Med J 2012; 
57: 120–22.

38	 Johansson B, Helgesson M, Lundberg I, et al. Work and health 
among immigrants and native Swedes 1990–2008: a register-based 
study on hospitalization for common potentially work-related 
disorders, disability pension and mortality. BMC Public Health 2012; 
12: 845.

39	 Lee JY, Cho SI. Prohibition on changing workplaces and fatal 
occupational injuries among Chinese migrant workers in 
South Korea. Int J Environ Res Public Health 2019; 16: 3333.

40	 Martinez RO. Latino occupational health and the changing 
regulatory context of work. In: Leong FT, Eggerth DE, Chang C-H, 
Flynn MA, Ford JK, Martinez RO, eds. Occupational health 
disparities: improving the well-being of ethnic and racial minority 
workers. American Psychological Association, 2017; 25–49.

41	 Menéndez CC, Konda S, Hendricks S, Amandus H. Disparities in 
work-related homicide rates in selected retail industries in the 
United States, 2003–2008. J Safety Res 2013; 44: 25–29.

42	 Menéndez CK, Havea SA. Temporal patterns in work-related 
fatalities among foreign-born workers in the US, 1992–2007. 
J Immigr Minor Health 2011; 13: 954–62.

43	 Mercan MA, Barlin H, Begen N. Does an increase in working hours 
affect mortality risk? The relationship between working hours and 
mortality among the older population. Work 2022; 71: 625–39.

44	 Orrenius PM, Zavodny M. Do immigrants work in riskier jobs? 
Demography 2009; 46: 535–51.

45	 Östh J. Variation in mortality among migrants from Islamic 
countries: do religious holidays and socio-economic situation affect 
mortality rates? Popul Space Place 2018; 24: e2092.

46	 Pradhan B, Kjellstrom T, Atar D, et al. Heat stress impacts on 
cardiac mortality in Nepali migrant workers in Qatar. Cardiology 
2019; 143: 37–48.

47	 Rauscher KJ, Myers DJ. Occupational fatalities among young 
workers in the United States: 2001–2012. Am J Ind Med 2016; 
59: 445–52.

48	 Reid A, Peters S, Felipe N, Lenguerrand E, Harding S. The impact 
of migration on deaths and hospital admissions from work-related 
injuries in Australia. Aust N Z J Public Health 2016; 40: 49–54.

49	 Reid A, Merler E, Peters S, et al. Migration and work in postwar 
Australia: mortality profile comparisons between Australian and 
Italian workers exposed to blue asbestos at Wittenoom. 
Occup Environ Med 2018; 75: 29–36.

50	 Rey-Merchán MDC, López-Arquillos A. Organizational and 
personal factors in occupational traffic injuries at work in Spain. 
Traffic Inj Prev 2021; 22: 519–23.

51	 Salem AM, Jaumally BA, Bayanzay K, Khoury K, Torkaman A. 
Traumatic brain injuries from work accidents: a retrospective study. 
Occup Med (Lond) 2013; 63: 358–60.

52	 Saunders NR, Chiu M, Lebenbaum M, et al. Suicide and self-harm 
in recent immigrants in Ontario, Canada: a population-based study. 
Can J Psychiatry 2019; 64: 777–88.

53	 Steege AL, Baron SL, Marsh SM, Menéndez CC, Myers JR. 
Examining occupational health and safety disparities using national 
data: a cause for continuing concern. Am J Ind Med 2014; 
57: 527–38.

54	 Syse A, Dzamarija MT, Kumar BN, Diaz E. An observational study 
of immigrant mortality differences in Norway by reason for 
migration, length of stay and characteristics of sending countries. 
BMC Public Health 2018; 18: 508.

55	 Tiagi R. Are immigrants in Canada over-represented in riskier jobs 
relative to Canadian-born labor market participants? Am J Ind Med 
2015; 58: 933–42.

56	 Tiagi R. Intergenerational differences in occupational injury and 
fatality rates among Canada’s immigrants. Occup Med (Lond) 2016; 
66: 743–50.

57	 Uzun I, Celbis O, Baydar CL, Alkan N, Arslan MN. Foreigners 
dying in Istanbul. J Forensic Sci 2009; 54: 1101–04.

58	 Vanthomme K, Gadeyne S. Unemployment and cause-specific 
mortality among the Belgian working-age population: the role of 
social context and gender. PLoS One 2019; 14: e0216145.



Articles

www.thelancet.com/public-health   Vol 9   November 2024	 e949

59	 Xiang J, Mittinty M, Tong MX, Pisaniello D, Bi P. Characterising 
the burden of work-related injuries in South Australia: a 15-year 
data analysis. Int J Environ Res Public Health 2020; 17: 2015.

60	 Yamaguchi R, Makino Y, Torimitsu S, et al. Occupational accidental 
injury deaths in Tokyo and Chiba prefectures, Japan: a 10-year study 
(2011–2020) of forensic institute evaluations. J Forensic Sci 2023; 
68: 185–97.

61	 Zheng H, Yu WH. Do immigrants’ health advantages remain after 
unemployment? Variations by race-ethnicity and gender. J Soc Issues 
2022; 78: 691–716.

62	 Pattison P, McIntyre M, Mukhtar I, et al. Revealed: 6,500 migrant 
workers have died in Qatar since World Cup awarded. Feb 23, 2021. 
https://www.theguardian.com/global-development/2021/feb/23/
revealed-migrant-worker-deaths-qatar-fifa-world-cup-2022 (accessed 
Oct 1, 2024).

63	 Porru S, Baldo M. Occupational health and safety and migrant 
workers: has something changed in the last few years? 
Int J Environ Res Public Health 2022; 19: 9535.

64	 Zimmerman C, Kiss L, Hossain M. Migration and health: 
a framework for 21st century policy-making. PLoS Med 2011; 
8: e1001034.

65	 International Labour Organization. Research on occupational safety 
and health for migrant workers in five Asia and the Pacific 
countries: Australia, Republic of Korea, Malaysia, Singapore and 
Thailand. Dec 1, 2011. https://www.ilo.org/publications/research-
occupational-safety-and-health-migrant-workers-five-asia-and 
(accessed Oct 1, 2024).

66	 Abraído-Lanza AF, Dohrenwend BP, Ng-Mak DS, Turner JB. 
The Latino mortality paradox: a test of the “salmon bias” and 
healthy migrant hypotheses. Am J Public Health 1999; 89: 1543–48.

67	 Rose G. Sick individuals and sick populations. Int J Epidemiol 2001; 
30: 427–32.

68	 International Labour Organization. A safe and healthy working 
environment is a fundamental principle and right at work. 2023. 
https://www.ilo.org/topics/safety-and-health-work/safe-and-healthy-
working-environment-fundamental-principle-and-right-work 
(accessed Oct 1, 2024).


	Workplace mortality risk and social determinants among migrant workers: a systematic review and meta-analysis
	Introduction
	Methods
	Search strategy and selection criteria
	Data analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


