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Abstract

Background

Temporary labor migration is an increasingly important mode of migration that generates

substantial remittance flows, but raises important concerns for migrant well-being. The

migration and health literature has seen a growing call for longitudinal, binational surveys

that compare migrants to relevant non-migrant counterfactual groups in the sending country,

in order to answer the basic question “Is migration good for health?” This study compares

the health of male international migrants, internal migrants, and non-migrants using a

unique representative panel survey of the Matlab subdistrict of Bangladesh.

Methods and findings

A cohort of 5,072 respondents born 1958–1992 were interviewed in 1996–1997, and reinter-

viewed in 2012–2014. Extensive migrant follow-up yielded a 92% reinterview rate. We

explored health and income outcomes for respondents who at the time of the follow-up inter-

view were current international migrants (n = 790), returned international migrants (n = 209),

internal migrants (n = 1,260), and non-migrants (n = 2,037). Compared to non-migrants, cur-

rent international migrants were younger (mean 32.9 years versus 35.8 years), had more

schooling (7.6 years versus 5.8 years), and were more likely to have an international migrant

father (9.7% versus 4.0%) or brother (49.1% versus 30.3%). We estimated multivariate ordi-

nary least squares and logistic regression models controlling for a wide range of control vari-

ables measured as far back as 1982. Results show that current international migrants had

substantially better health status on factors that likely relate to self-selection such as grip

strength and self-rated health. Current international migrants had no excess risk of injury in

the past 12 months compared to non-migrants (adjusted mean risk = 6.0% versus 9.3%, p =

0.084). Compared to non-migrants, current international migrants had roughly twice the risk

of overweight/obesity (adjusted mean risk = 51.7% versus 23.3%, p < 0.001), obesity (6.9%

versus 3.4%, p = 0.012), and stage 1 or higher hypertension (13.0% versus 7.0%, p =
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0.014). Compared to internal migrants, current international migrants had significantly

higher levels of overweight/obesity (adjusted mean risk = 51.7% versus 37.7%, p < 0.001).

Current international migrants showed above average levels of depressive symptoms on a

12-item standardized short-form Center for Epidemiologic Studies Depression Scale

(+0.220 SD, 95% CI 0.098–0.342), significantly higher than internal migrants (−0.028 SD,

95% CI −0.111, 0.055; p < 0.001). Depressive symptoms differed significantly from those

reported by non-migrants when restricting to items on negative emotions (international

migrant score = 0.254 SD, non-migrant score = 0.056 SD, p = 0.004). Key limitations include

the descriptive nature of the analysis, the use of both in-person and phone survey data for

international migrants, the long recall period for occupational and mental health risk mea-

sures, and the coverage of a single out-migration area of origin.

Conclusions

In this study, we observed that international migrants had comparable or lower injury and

mortality risks compared to respondents remaining in Bangladesh, due in part to the high

risks present in Bangladesh. International migrants also showed higher levels of self-rated

health and physical strength, reflective of positive self-selection into migration. They had

substantially higher risks of overweight/obesity, hypertension, and depression. Negative

health impacts may reflect the effects of both harsh migration conditions and assimilation

into host population conditions. Our results suggest the need for bilateral cooperation to

improve the health of guest workers.

Author summary

Why was this study done?

• Temporary international guest workers comprise perhaps one-third of the world’s

migrant workers, or about 50–60 million in 2018. Concerns have been raised about the

health and safety of these workers, particularly those working in the nations of the Gulf

Cooperation Council (GCC).

• Yet little rigorous evidence has quantified these risks, and guest workers typically

migrate from highly disadvantaged sending areas where health risks might be equally

high or higher.

• In recent years, studies of migrant well-being have recognized the need to compare

migrants to relevant non-migrant counterfactual groups, in order to answer the basic

question “Is migration good for your health?”

What did the researchers do and find?

• In 1996–1997, we interviewed 5,072 male respondents born 1958–1992. In 2012–2014,

we successfully located 92% of surviving respondents (n = 4,296), and classified respon-

dents as current international migrants (n = 790), returned international migrants (n =

209), internal migrants (1,260), and non-migrants (2,037). More than 70% of interna-

tional migrants worked in GCC countries.
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• We estimated the metabolic health, mental health, injury risk, and income of the 4

migration status groups, controlling for a wide range of factors relating to current socio-

demographic characteristics, family background, and familial migration history. We

report results in terms of “adjusted” means to allow easy comparison of the risks facing

international migrants to those of other groups.

• International migrants showed comparable or lower levels of injury and mortality risk

than other groups. Migrants also fared better on physical strength and general self-rated

health.

• International migrants had much higher risk of being overweight/obese (52%) than

non-migrants (23%) and internal migrants (38%), they had higher risk of obesity (6.9%)

than non-migrants (3.4%), and they had higher risk of stage 1 or higher hypertension

(13.0%) than non-migrants (7.0%). International migrants also reported a significantly

higher level of depressive symptoms than non-migrants and internal migrants.

What do the findings mean?

• Many concerns have been raised about the health and safety of guest workers, particu-

larly those living in the Gulf Cooperation Council countries. Guest workers do face

excess health risks compared to those who do not migrate, but these may not be the

risks that draw widespread media attention.

• While injury and mortality risks were lower and migrants were far stronger physically,

they faced higher burdens of obesity, hypertension and mental illness that may reflect

both the harsh conditions of migration and some adoption of local behaviors of the host

country.

Introduction

Temporary labor migration is an increasingly important mode of migration that generates

substantial remittance flows, but has important consequences for migrant well-being [1,2]. Up

to one-third of the world’s migrant workers are thought to work on temporary visas, meaning

about 50–60 million workers in 2018 [1,3]. Advocates and the popular press have raised con-

cerns about mortality, injury, mental health, and life course health risks facing these workers,

especially those living and working in the nations of the Gulf Cooperation Council (GCC)

[4,5]. However, guest workers typically migrate from highly disadvantaged sending areas

where health risks may be equally high or higher [6]. To date, no large-scale survey to our

knowledge has systematically documented health outcomes among a large, representative

cohort of guest workers, or compared them to outcomes among non-migrant counterfactuals.

This study compares the health of international migrants, internal migrants, and non-migrants

using a unique representative panel survey of the Matlab subdistrict of Bangladesh, an area

characterized by unusually high rates of migration to labor-importing countries in the Persian

Gulf and Southeast Asia.

In recent years, studies of migrant well-being have recognized the importance of comparing

migrants to relevant non-migrant counterfactual groups, in order to answer the basic question

“Is migration good for your health?” along with a host of questions relating to specific health
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conditions, risk factors, and structural mechanisms [7–10]. Due to data limitations, most stud-

ies comparing the health of emigrants to that of non-migrants take the innovative but limited

approach of pooling or matching separate datasets from sending and receiving countries

[8,11,12]. Given the methodological challenges facing these studies and the continued struggle

to account for self-selection across context, these studies have yet to give rise to a systematic or

generalizable set of conclusions regarding the health consequences of migration for migrants

[13,14]. There has thus been a growing call for binational panel surveys that can measure the

conditions, pre- and post-migration, affecting a set of self-selected international migrants who

are drawn from a large representative sample of an origin population, in which non-migrants

and internal migrants serve as comparison groups [15]. Yet existing binational migrant surveys

are limited by small [16,17] or purposive migrant samples [14,18].

Evidence on the health of migrants to the Persian Gulf region is limited due to the difficulty

of collecting data in the receiving countries. Studies of occupational injuries noted rates of

injury and fatality above those experienced by host populations, but did not compare rates to

those in the countries of origin or in high-risk occupations in other countries [19–21]. A recent

systematic review of all studies related to migrant mental health in the Persian Gulf identified

fewer than a dozen articles published between 2002 and 2010 [22]. These limited studies offer

quantitative evidence of a high rate of suicide [23–26] and psychiatric symptoms [27,28]. A

small number of studies have used depression scales to quantify burdens and covariates of

mental illness among migrants [29,30]. Even fewer studies have addressed general health or

metabolic health, though these tend to identify high burdens among migrants [31,32]. None of

these studies was longitudinal or included a non-migrant reference group. A larger body of

studies documents the existence of social and occupational conditions that may give rise to

health risk, including legal vulnerability [33–36], occupational abuse [37–39], and indebted-

ness [40].

Using 2 rounds of survey data from the Matlab Health and Socioeconomic Survey (MHSS),

we compare the health and livelihoods of temporary international migrants to those of non-

migrants and internal migrants interviewed in 2012–2014 who were drawn from the same rep-

resentative sample initially interviewed in 1996–1997. We look at effects on injury, general

health, hypertension, mental health, and risk factors such as smoking and obesity.

Methods

The study used 2 rounds of panel survey data from the MHSS, with the first round, MHSS1,

conducted in 1996–1997 and the second round, MHSS2, conducted in 2012–2014. The rural

Matlab subdistrict is the site of the Matlab Health and Demographic Surveillance System

(MHDSS), the longest-running vital registration system in the Global South, instituted by

icddr,b (International Centre for Diarrhoeal Disease Research, Bangladesh). MHDSS provided

prospective records from of all birth, death, marriage, and migration episodes in a 141-village

study area. MHDSS offers numerous advantages for the collection of high-quality health sur-

vey data, including precise age data for individuals born since 1974, prospective observation of

prior demographic events including migration and mortality, and long-term baseline data

from censuses conducted in 1974 and 1982. In 1996–1997, MHSS1 was conducted by icddr,b,

RAND, University of Pennsylvania, and partner institutions, with funding from the National

Institute on Aging and the National Institute of Child Health and Human Development.

MHSS1 collected detailed health, social, demographic, and economic data for 2,637 MHDSS

households, a 7% random sample of the study area. MHSS1 included data on family migration

history, household assets, kinship, remittances, schooling, and cognition at baseline.
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Conducted from 2012 to 2014, MHSS2 followed all individuals from MHSS1. Protection of

human participants during fieldwork and data analysis was ensured under icddr,b Ethical

Review Committee Protocol #PR-10005. Fieldwork included an unusually long and intensive

migrant follow-up effort [41]. A migrant’s last known location was identified first through the

electronic records in MHDSS, and then through intensive migrant tracking conducted in the

last known household and with other kin. Migrant interviews were carried out in 4 phases: (1)

as part of the regular fieldwork, (2) through a rapid response method aimed at maximizing

familial connections to quickly complete interviews with migrants, (3) through interviews with

returning international migrants and migrants in faraway domestic locations during the Mus-

lim Eid festivals, and (4) through a phone survey that captured a subset of key survey questions

[41].

The analysis was carried out with support from the Research & Empirical Analysis of Labor

Migration (REALM) program administered by New York University Abu Dhabi. The analysis

met all requirements of the Strengthening the Reporting of Observational Studies in Epidemi-

ology (STROBE) guidelines, as shown in S1 STROBE Checklist. The analysis plan (included as

S1 Text) identified the (1) statistical methodology, (2) coding scheme for the migration status

treatment variable, and (3) control variables, but it did not name the specific dependent vari-

ables. Analysis followed the exact guidelines of the protocol, with the exception of restricting

the sample to a narrower age range in order to focus on age groups with a non-trivial risk of

current international migration. Analysis focused on 5,072 males born 1958 to 1992, who were

age 20–56 years at the time of MHSS2. Fig 1 reports survival and interview follow-up status

stratified by the respondent’s last known location. Just over half were living in Matlab or the

surrounding Chandpur/Comilla districts (including never-migrants and returned interna-

tional migrants; 54%, 2,727 cases), 28% were outside these districts (internal migrants; 1,400

cases), and 19% were outside the country (international migrants; 945 cases). The proportion

dying over the�16-year follow-up period was 2.6%. Death was more likely among respon-

dents who were non-migrants at the time of survey (3.7%) compared to internal migrants

(1.9%) or current international migrants (0.4%).

The follow-up rate was unusually high for a 16- to 18-year follow-up, with 92% of survivors

interviewed and high rates of follow-up for non-migrants (94%), internal migrants (89%), and

international migrants (90%). The resulting interview sample of 4,545 respondents was 54%

non-migrant, 27% internal migrant, and 19% international migrant. Of the 4,545 eligible

respondents, 240 (5% of total) were excluded due to missing variables in 1 of the 2 rounds,

yielding a sample of 4,296 respondents. Missing data were spread across a wide range of vari-

ables, primarily income and baseline variables.

Statistical estimates of health and economic outcomes at MHSS2 were based on weighted

ordinary least squares regression (for continuous variables) and weighted logistic regression

(for binominal variables) controlling for migration status at MHSS2, time-invariant individual

characteristics (year of birth, religion), current individual characteristics measured in MHSS2,

life course individual characteristics in MHSS1, parental schooling, sibling composition,

father’s and brother’s migration history, and baseline characteristics measured in 1982. We

report our estimates of the association of migration status with health and economic variables

in terms of the marginal predicted values (for continuous variables) or marginal predicted

probabilities (for binomial variables). Along with predicted values/probabilities and confi-

dence intervals, we report statistical tests of difference in which current international migrants

are the reference category, thereby comparing international migrants to all 3 counterfactual

comparison groups: non-migrants, internal migrants, and returned international migrants.

Coefficient estimates for all control variables are reported in S1 Table for the model specifica-

tions shown in the main tables. We also estimated 2-stage propensity score models in which
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baseline variables were used to predict selection into international migration. Because this

approach did not alter the results, we report only the more intuitive single-stage estimates.

Dependent variables

We explored how migration impacts a broad range of health outcomes. For all respondents,

including phone survey respondents, we tested models of self-rated health, injury and morbid-

ity, overweight/obesity risks based on height/weight (observed for in-person interviews, self-

reported for phone interviews), and a shortened 12-question version of the Center for Epide-

miologic Studies Depression Scale (CES-D). Because there is no validated diagnostic cutoff for

depression using this abridged scale, we simply estimated models for standardized depressive

symptom scores. Because items relating to positive emotions (e.g., happiness, hopefulness) had

shown lower item–overall score correlations, particularly for migrants, we also tested models

Fig 1. MHSS1 to MHSS2 follow-up and sample inclusions.

https://doi.org/10.1371/journal.pmed.1003081.g001
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separately for the 4 items relating to positive emotions and the 8 items relating to negative

emotions (e.g., sadness, loneliness).

We explored differences in BMI, and followed the Asian reference standards [42] to further

model overweight/obese (BMI� 23 kg/m2), obese (BMI� 27.5 kg/m2), and underweight

(BMI< 18.0 kg/m2). Height and weight were directly observed for in-person respondents and

self-reported in the international migrant phone survey. We observed minimal differences in

BMI for international migrants between in-person and phone surveys (0.47 kg/m2, or 0.14

SD). We reestimated BMI models excluding or adjusting phone survey respondents, with no

qualitative change in the results. For respondents interviewed in person (including one-third

of international migrants), we also conducted physical examinations and measured whether a

respondent had stage 1 or higher hypertension (defined as systolic blood pressure > 130 mm

Hg or diastolic blood pressure > 80 mm Hg per the 2017 ACC/AHA guidelines [43]) and

tested mean grip strength across 2 trials (measured in kilograms-force [kgf]).

We measured annual income and hours worked directly using a recall matrix that asked

respondents to report work across a wide range of job types (e.g., salaried employment, daily

work, agricultural work).

Independent variable

The migration status measure compared current international migrants, returned interna-

tional migrants, current internal migrants, and non-migrants. Migration status was identified

based on current place of residence. Among respondents in Bangladesh, returned interna-

tional migrants were identified based on a self-report of whether they had lived abroad in the

past 5 years. Internal migrants were identified based on area of residence outside Chandpur/

Comilla districts, with the majority moving for work to major cities such as Dhaka and Chitta-

gong, and others moving to nearby towns. All remaining respondents were classified as non-

migrants. For simplicity of presentation, we assigned respondents to mutually exclusive migra-

tion status categories, with returned international migrant status superseding current residen-

tial status. The analytic sample includes 4,296 respondents, with 790 living internationally at

the time of follow-up (referred to as “current international migrants”), 2,037 non-migrants,

1,260 internal migrants, and 209 returned international migrants. Of the 790 current interna-

tional migrants, 515 were interviewed by phone and 275 in person.

The statistical estimates reported in the main tables come from regressions that also con-

trolled for age, education, religion, height, father and mother’s schooling (measured directly or

reported by respondent), sibling composition, whether the respondent’s father and any

brother ever lived abroad (based on MHDSS tracking), and 1996–1997 household assets

(taken from MHSS1 as the sum value of assets across all productive and non-productive

types). Religion was coded as 1 if the respondent was Hindu (9.5% of respondents) and 0 if the

respondent was Muslim. Years of schooling were collected via survey, with individuals who

never attended school or attended only Koranic recitation (Maktab) coded with 0 completed

years. S1 Table also reports additional models that introduced controls for 1982 baseline vari-

ables (from the 1982 MHDSS census). Unreported models also controlled for (1) MHSS2

month of interview effects, (2) birth year fixed effects, and (3) village fixed effects. Each of

these specifications yielded models that were comparable to the reported models.

Results

Bivariate analysis

Table 1 provides some background on countries of destination and living/working conditions

for migrants in those destinations. Respondents primarily lived in Saudi Arabia (26%), United
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Arab Emirates (26%), other GCC countries (19%), and Singapore or Malaysia (22%), with

another 4% scattered in other guest worker destinations (e.g., Libya, Lebanon, Maldives) and

the remaining 3% in Europe or North America. Table 1 reports the unique living and working

conditions affecting migrants. The vast majority of migrants across all destinations (93%) had

legal documentation, typically in the form of a 3-year temporary work permit. An even higher

proportion had used a manpower agency to arrange their migration (97%). Few migrants were

in possession of their own passports (17%), with the lowest share in Saudi Arabia (10%) and

United Arab Emirates (10%) and the highest share in other destination countries (42%). Only

a small percentage could read and write the local language, ranging from just 1% in other GCC

to countries to 17% in other destination countries. About half of respondents lived in company

housing, ranging from 38% in other GCC countries to 56% in Singapore/Malaysia.

Fig 2 summarizes variation in health outcomes by migration status from bivariate analysis.

Current international migrants were significantly less likely than all groups to report fair/poor

self-rated health (4% compared to 19% for non-migrants and 12% for internal migrants and

returned international migrants). They also reported significantly lower levels of injury in the

past year (5% versus 6%–9% for other groups), current smoking (30% versus 36%–39% for

other groups), and poor grip strength (13% versus 23%–38% for other groups). Current inter-

national migrants showed substantially higher burdens of overweight/obese status (60%) in

comparison to returned international migrants (46%), internal migrants (36%), and, espe-

cially, non-migrants (22%). Similar patterns emerge for obesity, though at much lower levels

(10% for current international migrants versus 3%–7% for other groups). Current interna-

tional migrants also had higher levels of hypertension (14% versus 8%–11% for other groups).

Table 2 compares the baseline characteristics of migration status groups. On most character-

istics, current international and internal migrants were comparable, making internal migrants a

relevant reference group. Current international migrants were younger than non-migrants

(mean 33 versus 36 years), though internal migrants were even younger (mean 31 years). Cur-

rent international migrants also had higher levels of schooling than non-migrants (mean 7.6

versus 5.8 years), but they were similar to internal migrants (mean 7.9 years). Current and

returned international migrants were about 2 cm taller on average than non-migrants and 1 cm

taller than internal migrants. While sibling composition was broadly similar across all catego-

ries, international migrants had preexisting familial socioeconomic advantages. International

migrants had significantly higher levels of mother’s and father’s schooling relative to non-

migrants, though significantly lower than those of internal migrants. International migrants

were much more likely to have a father who had lived abroad or a brother who had lived abroad,

though even 30% of non-migrants had an international migrant brother. Finally, both current

and returned international migrants came from households whose 1996–1997 household assets

were about 30% higher than those of both non-migrant and internal migrant households.

Table 1. Selected migrant living/working characteristics for international migrants, by destination country.

Characteristic Saudi Arabia

(n = 202)

United Arab Emirates

(n = 204)

Other GCC country

(n = 153)

Singapore or Malaysia

(n = 171)

Other

(n = 60)

Total

(n = 790)

Has legal documentation 92% 93% 92% 94% 92% 93%

Used manpower agent 97% 97% 98% 98% 93% 97%

Keeps passport 10% 10% 18% 19% 42% 17%

Reads/writes local language 7% 2% 1% 13% 17% 6%

Lives in company housing 47% 55% 38% 56% 49% 49%

Source: MHSS2 (2012–2014).

GCC, Gulf Cooperation Council.

https://doi.org/10.1371/journal.pmed.1003081.t001
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Multivariate analysis: Employment

We estimated differences in earnings, hours worked, and hourly wages, shown in Table 3. In

terms of annual earnings, current international migrants earned about 4 times more than non-

migrants (mean $5,032 versus $1,235, p< 0.001) and nearly 3 times more than internal

migrants (mean $5,032 versus $1,813, p< 0.001). Work effort was high for all groups, but cur-

rent international migrants worked substantially more hours per week than non-migrants

(mean 66.8 versus 48.6), though only about 10% more than internal migrants (mean 60.8).

Returned international migrants earned comparable (though slightly higher) wages than non-

migrants on similar hours worked.

Multivariate analysis: Physical health

Table 4 evaluates the association between migration status and health measures after control-

ling for baseline variables. After controlling for other factors, current international migrants

remained significantly less likely to report fair/poor self-rated health status (6.7%) than non-

Fig 2. Prevalence of key health outcomes, by migration status—Unadjusted. For poor grip strength (<36 kilograms-force [kgf]) and stage 1 or higher hypertension,

current international migrants include only those who were interviewed in person (n = 275).

https://doi.org/10.1371/journal.pmed.1003081.g002
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migrants (16.6%, p< 0.001), internal migrants (12.8%, p = 0.012), and returned international

migrants (13.8%, p = 0.30). Current international migrants were less likely than non-migrants,

though not significantly so, to have experienced an injury in the past 12 months (6.0% versus

9.3%, p = 0.084). We found no significant differences between current international migrants

and other groups in the likelihood of having a work-related injury, and, after controlling for

covariates, migrant advantages in smoking were no longer significant.

The introduction of controls also diminished the magnitude and significance of the associa-

tion of migration with overweight/obese (BMI� 23.0 kg/m2) and obese (BMI� 27.5 kg/m2)

status, yet effects remained significant. After adjustments, mean BMI for current international

migrants was 23.3 kg/m2 (95% CI 23.0–23.6), with highly significant differences from non-

migrants (mean 20.9 kg/m2, 95% CI 20.7–21.0, difference = 2.4 kg/m2, p< 0.001) and internal

migrants (mean 22.0 kg/m2, 95% CI 21.7–22.2, difference = 1.3 kg/m2, p< 0.001). BMI for

returned international migrants was between that of current international migrants and inter-

nal migrants (mean 22.7 kg/m2, 95% CI 22.0–23.3), with the difference from current interna-

tional migrants significant only at the 10% level. International migrants remained more than

Table 2. Baseline characteristics of respondents, by migration status.

Characteristic Non-migrant

n = 2,037

Internal migrant

n = 1,260

Returned international migrant

n = 209

Current international migrant

n = 790

Total

n = 4,296

Age (years) 35.8 (10.4) 30.8 (8.2) 34.4 (7.2) 32.9 (6.7) 33.8 (9.3)

Years of schooling 5.8 (4.6) 7.9 (4.6) 7.7 (3.8) 7.6 (3.3) 6.8 (4.5)

Religion Hindu 13.3% 7.6% 4.3% 4.0% 9.5%

Height (cm) 162.9 (6.4) 163.8 (6.0) 164.5 (6.0) 164.7 (5.0) 163.6 (6.1)

Younger brothers 1.0 (1.1) 0.9 (1.0) 1.0 (1.0) 1.1 (1.1) 1.0 (1.1)

Older brothers 1.0 (1.2) 1.1 (1.3) 1.2 (1.4) 1.2 (1.3) 1.1 (1.3)

Younger sisters 1.0 (1.1) 0.9 (1.0) 0.9 (1.0) 0.9 (1.0) 1.0 (1.1)

Older sisters 0.9 (1.1) 0.9 (1.1) 1.1 (1.2) 1.0 (1.2) 0.9 (1.1)

Father’s years of schooling 3.0 (3.7) 3.8 (4.2) 3.6 (3.9) 3.3 (3.7) 3.3 (3.9)

Mother’s years schooling 1.1 (2.2) 1.9 (2.8) 1.5 (2.2) 1.5 (2.4) 1.5 (2.5)

Father lived abroad 4.0% 5.9% 6.7% 9.7% 5.8%

Brother lived abroad 30.3% 21.2% 51.2% 49.1% 32.1%

Household assets, 1996–1997 (US

dollars)

4,858 (7,962) 4,813 (7,432) 6,228 (7,110) 6,397 (8,579) 5,150 (7,878)

Data are given as mean (SD) or percent. Source: MHSS1 (1996–1997), MHSS2 (2012–2014), Matlab Health and Demographic Surveillance System (1982–2014).

https://doi.org/10.1371/journal.pmed.1003081.t002

Table 3. Estimates of earnings, hours, and hourly wages—covariate-adjusted ordinary least squares regression models.

Measure Non-migrant Internal migrant Returned international migrant Current international migrant n
Annual income $1,235��� $1,813��� $1,500��� $5,032 4,296

($1,036–$1,407) ($1,607–$2,019) ($1,081–$1,919) ($4,654–$5,411)

Hours worked per week 48.6��� 60.8��� 48.5��� 66.8 4,296

(47.0–50.2) (59.0–62.7) (43.4–53.6) (64.9–68.8)

Hourly wage $0.51��� $0.64��� $0.64��� $1.49 4,047

($0.45–0.57) ($0.56–$0.71) ($0.48–$0.79) ($1.38–$1.60)

Data are mean (95% CI). Marginal predictions from regressions controlling for age, education, religion, height, parental schooling, sibling composition, father’s

international migration, brother’s international migration, and 1996–1997 household assets. Statistical test of difference from current international migrant

���p< 0.001.

https://doi.org/10.1371/journal.pmed.1003081.t003
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twice as likely as non-migrants to be overweight/obese (51.7% versus 23.3%, p< 0.001) or

obese (6.9% versus 3.4%, p = 0.012) than non-migrants. International migrants were also

significantly more likely to be overweight/obese than internal migrants (51.7% versus

37.7%), though differences in obesity were not significant. Underweight status also varied

considerably across the groups, with very few current international migrants observed as

underweight (mean 2.2%, 95% CI 0.7%–3.7%), a rate significantly lower than those of all

other groups.

Objective health measures were not included in the phone survey, and so analysis of these

variables includes only the 275 current international migrants interviewed during the Eid festi-

vals. In spite of this small sample size, we observed significant differences. Current interna-

tional migrants achieved significantly higher levels of grip strength (mean 41.8 kgf, 95% CI

40.7–42.8), with a 0.42 SD advantage over non-migrants (mean 38.6 kgf, 95% CI 38.3–39.0,

p< 0.001) and a 0.30 SD advantage over internal migrants (mean 39.6 kgf, 95% CI 39.1–40.2,

p< 0.001). Current international migrants were significantly more likely to have stage 1 or

higher hypertension than non-migrants (13.0% versus 7.0%, p = 0.014), but they were no more

likely than internal migrants.

Table 4. Estimates of health outcomes by migration status from covariate-adjusted logistic regression models.

Measure Non-migrant Internal migrant Returned international migrant Current international migrant n
Self-reported health measures

Fair/poor self-rated health 16.6%�� 12.8%� 13.8%� 6.7% 4,296

(14.4%–18.7%) (10.1%–15.6%) (7.6%–20.0%) (3.6%–9.9%)

Injury 9.3%+ 5.1% 8.7% 6.0% 4,296

(7.6%–11.0%) (3.4%–6.8%) (3.5%–13.8%) (3.3%–8.8%)

Work-related injury 5.2% 3.5% 6.2% 5.3% 4,296

(4.0%–6.5%) (2.0%–5.0%) (1.4%–10.9%) (2.5%–8.0%)

Current smoker 37.6% 37.7% 37.9% 32.7% 4,296

(34.6%–40.5%) (33.7%–41.7%) (29.2%–46.5%) (27.7%–37.7%)

Body mass index 20.9��� 22.0��� 22.7+ 23.3 4,296

(20.7–21.0) (21.7–22.2) (22.0–23.3) (23.0–23.6)

Overweight or obese 23.3%��� 37.7%�� 47.0% 51.7% 4,296

(20.7%–26.0%) (33.8%–41.6%) (37.5%–56.5%) (46.5%–56.9%)

Obese 3.4%� 5.1% 5.0% 6.9% 4,296

(2.2%–4.7%) (3.3%–7.0%) (2.0%–8.1%) (4.5%–9.2%)

Underweight 17.5%��� 11.2%��� 7.8%�� 2.2% 4,296

(15.2%–19.8%) (8.9%–13.4%) (2.7%–12.8%) (0.7%–3.7%)

Objective health measures (in-person interviews only)

Mean grip strength (kgf) 38.6��� 39.6��� 40.0� 41.8 3,754

(38.3–39.0) (39.1–40.2) (38.8–41.3) (40.7–42.8)

Hypertension—stage 1 or higher 7.0%� 12.6% 8.4% 13.0% 3,760

(5.6%–8.4%) (9.8%–15.5%) (3.8%–12.9%) (7.4%–18.6%)

Data are mean (95% CI). Marginal predictions from regressions controlling for age, education, religion, height, parental schooling, sibling composition, father’s

international migration, brother’s international migration, and 1996–1997 household assets. Statistical test of difference from current international migrant

���p< 0.001

��p< 0.01

�p< 0.05
+p< 0.10.

kgf, kilograms-force.

https://doi.org/10.1371/journal.pmed.1003081.t004
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Multivariate analysis: Mental health

We estimated the association of migration status with mental health, measured by a 12-item

shortened CES-D questionnaire. Fig 3 reports the kernel density estimates of aggregate depres-

sive symptom scores by migrant status and mode of interview. These results suggest that the

timing of Eid festival interviews may have biased the scores. Because these in-person inter-

views with international migrants were conducted at the one time in a 3-year period in which

respondents were reunited with family and friends, overall CES-D scores were much lower

than for any other group, including international phone survey respondents. We therefore

excluded Eid festival interviews from analysis of mental health.

Table 5 reports the covariate-adjusted standardized depressive symptom scores by migrant

status, using only the phone survey respondents to represent current international migrants.

Using all 12 items, current international migrants had an adjusted mean score of 0.22 SD

above the mean, with higher values indicating higher levels of depressive symptoms. Internal

migrants showed significantly lower scores than international migrants (adjusted mean score

−0.028 SD, p< 0.001), with non-migrants having a marginally significant advantage over

international migrants (adjusted mean score 0.099 SD, p = 0.090). Looking only at the 4 items

relating to positive emotions, there was little variation by migrant status, with current interna-

tional migrants having an adjusted mean score of +0.098 SD and only internal migrants show-

ing a marginally significant difference from international migrants (adjusted mean score

Fig 3. Kernel density estimate of Center for Epidemiologic Studies Depression Scale (CES-D) scores by migrant status

and mode of interview. Kernel density estimates were constructed using the Stata kdensity function with Epanechnikov

kernel and bandwidth of 1. For this analysis, migration status was based strictly on current residence, with returned

international migrants included in the non-migrant or internal migrant groups, as appropriate. Sample sizes were as follows:

non-migrant, 2,190; internal migrant, 1,315; current international migrant interviewed in person, 275; current international

migrant interviewed by phone, 515.

https://doi.org/10.1371/journal.pmed.1003081.g003
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−0.028 SD, p = 0.092). Variations by migrant status were highly significant for items relating to

negative emotions, however. International migrants had an adjusted mean score of +0.254 SD

All other groups scored significantly lower than current international migrants, with internal

migrants performing best (adjusted mean score −0.020 SD, p< 0.001). Non-migrants, internal

migrants, and returned international migrants did not significantly differ from one another.

Discussion

In this study, we observed that international migrants had comparable or lower injury and

mortality risks compared to respondents remaining in Bangladesh, due in part to the high

risks present in Bangladesh. International migrants also showed higher levels of self-rated

health and physical strength, reflective of positive self-selection into migration. They had sub-

stantially higher body mass, higher risk of overweight/obesity, moderately higher risk of hyper-

tension, and greater depressive symptoms.

Guest workers represent both a highly vulnerable population and critical yet understudied

participants in the machinery of global development. Up to one-third of the world’s interna-

tional migrants are on temporary work visas. Several of the world’s largest economies, includ-

ing most of the destination countries included in this study, are highly dependent on guest

workers. The mechanisms under which guest workers are recruited, employed, and often

rejected are rightly debated on legal and ethical grounds [6]. Much of the narrative surround-

ing guest worker rights has been based on anecdotal and thinly sourced reports of widespread

injury and fatality [37–39], alongside qualitative studies and non-representative studies point-

ing to other risks. By following a large sample of guest workers from within a larger prospec-

tive cohort study of migrants, internal migrants, and non-migrants, our study is the first that

can adequately shed light on the health consequences of migration for guest workers working

in the Persian Gulf and Asia.

Our results find little support for the most extreme concerns about injury and mortality.

The most potent concern relates to the possibility that guest workers may face a substantial

excess risk of mortality, whether in comparison to the those remaining in the sending country

or to a global standard for working age populations. Mortality represents an important health

outcome, and could also lead the results on non-mortality health outcomes in this paper to be

Table 5. Estimates of standardized depressive symptom scores by migration status—covariate-adjusted logistic regression models.

Status Non-migrant Internal migrant Returned international migrant Current international migrant# n
All items (12) 0.099+ −0.028��� 0.058 0.220 4,019

(0.043, 0.156) (−0.111, 0.055) (−0.121, 0.236) (0.098, 0.342)

Positive emotion items (4) 0.111 −0.027+ 0.105 0.098 4,019

(0.055, 0.168) (−0.109, 0.055) (−0.103, 0.313) (−0.023, 0.219)

Negative emotion items (8) 0.056�� −0.020��� −0.003� 0.254 4,019

(−0.003, 0.115) (−0.099, 0.060) (−0.236, 0.230) (0.138, 0.370)

Data are adjusted mean score (SD) (95% CI). Marginal predictions from regressions controlling for age, education, religion, height, parental schooling, sibling

composition, father’s international migration, brother’s international migration, and 1996–1997 household assets. Statistical test of difference from current international

migrant

���p< 0.001

��p< 0.01

�p< 0.05
+p< 0.10.
#Excludes Eid festival survey respondents.

https://doi.org/10.1371/journal.pmed.1003081.t005
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biased, as the most disadvantaged guest workers are missing from the data because they died.

Our results appear to reject such concerns. Our attrition analysis yielded only 4 deaths among

945 individuals whose last known location was outside Bangladesh. Yet it remains possible,

however unlikely, that respondents were injured abroad only to die in Bangladesh. We there-

fore took advantage of the prospective migration data from the MHDSS to conduct a survival

analysis of the annual risk of mortality before and after individuals’ first recorded episode

abroad. We found that the annual hazard of mortality in the years following international

migration was about 75% lower in years spent abroad than in years spent in Bangladesh, and

comparable to average annual death probabilities for typical host country populations.

Relatedly, we found no evidence of excess injury risk among international migrants, and in

fact found a modest advantage relative to non-migrants. But this does not mean that injury

risks were low among international migrants, but rather that the risks of injury are extraordi-

narily high in Matlab and throughout Bangladesh [44]. We found no significant differences in

terms of workplace injuries. Given the wide economic and infrastructural disparities between

guest worker destinations and major Bangladeshi cities like Dhaka, we might expect substan-

tially fewer injuries among international migrants, and so the lack of a migrant advantage in

this case may still raise concern.

Yet a much clearer picture of the health burdens affecting guest workers emerges when we

consider chronic disease and associated risk factors. International migrants show numerous

health advantages that largely reflect the substantial force of self-selection into the physically

taxing process of migration. International migrants not only come from socioeconomically

advantaged households in terms of wealth and schooling, they also have substantial advantages

in terms of stature and strength. Based on reports for the full sample, international workers on

average are about 2 cm taller than non-migrants, have grip strength 0.4 SD higher, and are half

as likely to report fair/poor self-rated health. They are also less likely to smoke, though this

advantage was diminished by control variables. Each of these tendencies has been documented

in studies of migrant selection using paired or matched samples from sending and host coun-

tries [8,11], but such studies always carry the possibility of measurement or sampling bias

across distinct samples. Our analysis based on a population follow-up study confirms evidence

of positive self-selection from earlier studies.

In spite of these obvious health advantages, international migrants also bear markers of

health disadvantage in terms of dietary and metabolic risk, and to a lesser extent mental health.

Guest workers have a mean BMI that is 2.3 kg/m2 higher than that of their non-migrant peers

(a 0.7 SD difference) and 1.3 kg/m2 higher than that of internal migrants. As a result, guest

workers are twice as likely as non-migrants or internal migrants to be obese according to the

Asian standard cutoff of BMI� 27.5 kg/m2. The 7% adjusted obesity prevalence among inter-

national migrants is still relatively low in comparison to host populations or to international

migrants in other societies. Yet we observe a far more substantial attributable burden of over-

weight/obesity among international migrants, who have a 52% adjusted risk of being over-

weight or obese compared to just 23% among non-migrants and 38% among internal

migrants. Given the secular trend towards rising metabolic risk in Bangladesh [45] and the

high susceptibility to diabetes and cardiovascular disease among South Asian populations [46],

these differences may point to serious health risk. This concern is further reinforced by the fact

that international migrants were nearly twice as likely to experience stage 1 or higher hyperten-

sion as non-migrants, though we note that internal migrants had equally high hypertension

burdens. We also observed significantly higher depressive symptom scores among interna-

tional migrants, particularly when focusing on those CES-D items that address negative emo-

tions. While it is salutary that burdens of hypertension and mental illness appear to diminish

substantially when migrants return home permanently or for festivals, they nonetheless raise
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cause for concern that should be addressed in long-term follow-up studies of health and

mortality.

This initial analysis carries a number of limitations, some of which can be addressed in

future work. First, this study is merely descriptive. Future work based on a follow-up survey

currently in the field will tie variations in health to variations in the conditions of entry into

host countries (social networks, debt, living conditions), to occupational risk exposures (mea-

sured by frequency and protection), and experiences of abuse. Second, while our data provide

valuable controls for baseline characteristics dating back decades, the long gap between base-

line and follow-up surveys and the fact that many respondents were very young at baseline

does not allow us to directly measure a change in any single health indicator associated with

migration. Third, the use of a combination of in-person interviews during Eid festivals and

phone surveys for international migrants created important gaps in the availability of objective

health measures for phone respondents, in the need to use a shortened 12-item CES-D mod-

ule, and in the validity of mental health data for festival respondents. This also raises concerns

about the validity and comparability of measures drawn from distinct survey modes, though a

methodological companion paper demonstrates the high level of comparability of income,

height, and weight reports [47]. Finally, the study would benefit from more salient and time-

sensitive measures of injury, abuse, and mental distress. Many of the most salient risks affect-

ing guest workers can occur on a very rapid temporal scale, whether we are speaking of daily

variations in heat stress, episodes of abuse, or visa issues. In the future we hope to link real-

time measures of risk exposure with ecological momentary analysis of mental distress using a

mobile data collection platform.

Finally, we note that temporary guest worker migration is a diverse process, containing

multiple migrant streams that are stratified by industry, recruitment pathway, and exposure to

risk. Matlab has a very well established migration history and well-developed recruitment

mechanisms, and so results might look different in source populations with lower stocks of

migration-specific social capital.

In spite of these limitations, this study raises critical policy concerns with respect to the

health of guest workers and points the way to a conceptual model of guest worker health, and

immigrant health more broadly. Guest worker migration continues to be popular because, in

spite of the risks, we find that migrants earn roughly 4 times as much annually as non-

migrants, and 3 times as much as internal migrants. In the process, their health may be com-

promised by the physical burdens of their work and by the psychological burdens of separation

from family and home society. Migrant health may also be influenced by the complex mix of

assimilation into local dietary and health-seeking behavior patterns but exclusion from key

societal and health system functions. In spite of these burdens, our findings do not support the

notion that guest worker migration should be eliminated or curtailed simply on the basis of

health risks. Our qualitative interviews with migrants revealed that migrants are drawn to

migration, in spite of the well-understood risks, by the opportunity to secure their own liveli-

hoods, improve their family security, and also explore a new society and culture.

Both the countries of arrival and departure can respond to these findings by introducing

measures to reduce the intensity of work-related stressors, societal adjustment issues, and fam-

ily separation. These can include better working and living conditions and shorter working

hours, as well as more flexible family leave arrangements. The Global Compact for Safe,

Orderly and Regular Migration offers a template for pursuing these goals on a multilateral

basis [48]. Implementation of these goals will require further binational monitoring of migrant

health and well-being along with interventions and policy analysis aimed at identifying best

practices for protecting migrant health.
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Conclusion

This descriptive analysis of the health and well-being of current and returned international

guest workers from a rural area of Bangladesh provides rare evidence on a population that is

both understudied and at risk. The comparison of migrants to non-migrant and internal

migrant comparators, combined with longitudinal data going back many years, allows us to

approach an answer to the question of whether guest worker migration is bad for health, and

in what ways. Contrary to the popular narrative of a population saddled with acute health risks

relating to injury and mortality, our results point to a more subtle set of emerging health risks

that nonetheless raise concern. International migrants show significantly better health on mea-

sures of long-term health such as grip strength, reflecting self-selection in the highly competi-

tive process of migration. Yet in spite of these advantages, migrants have significantly higher

risks of overweight, obesity, hypertension, and depression than both non-migrant and internal

migrant comparators. While returned international migrants in some cases look more similar

to non-migrants, international migrants nonetheless accumulate years of exposure to chronic

disease and mental health risk. The new Global Compact for Safe, Orderly and Regular Migra-

tion offers a potential mechanism for addressing these burdens through bilateral cooperation.
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18. Beauchemin C, González-Ferrer A. Sampling international migrants with origin-based snowballing

method: new evidence on biases and limitations. Demogr Res. 2011; 25:103–34.

19. Al-Thani H, El-Menyar A, Consunji R, Mekkodathil A, Peralta R, Allen KA, et al. Epidemiology of occu-

pational injuries by nationality in Qatar: evidence for focused occupational safety programmes. Injury.

2015; 46:1806–13. https://doi.org/10.1016/j.injury.2015.04.023 PMID: 25943291

20. Aryal N, Regmi PR, van Teijlingen E, Simkhada P, Adhikary P, Bhatta YKD, et al. Injury and mortality in

young Nepalese migrant workers: a call for public health action. Asia Pac J Public Health. 2016;

28:703–5. https://doi.org/10.1177/1010539516668628 PMID: 27634831

21. Hargreaves S, Rustage K, Nellums LB, McAlpine A, Pocock N, Devakumar D, et al. Occupational health

outcomes among international migrant workers: a systematic review and meta-analysis. Lancet Glob

Health. 2019; 7:e872–82. https://doi.org/10.1016/S2214-109X(19)30204-9 PMID: 31122905

22. Kronfol Z, Saleh M, Al-Ghafry M. Mental health issues among migrant workers in Gulf Cooperation

Council countries: literature review and case illustrations. Asian J Psychiatry. 2014; 10:109–13. https://

doi.org/10.1016/j.ajp.2014.03.003 PMID: 25042963

23. Al Ansari A, Hamadeh RR, Ali MK, El Offi A. Suicide in Bahrain in the last decade. Crisis. 2007; 28:11–

5. https://doi.org/10.1027/0227-5910.28.1.11 PMID: 17555028

24. Al Madni OM, Kharoshah MAA, Zaki MK, Ghaleb SS. Hanging deaths in Dammam, Kingdom of Saudi

Arabia. J Forensic Leg Med. 2010; 17:265–8. https://doi.org/10.1016/j.jflm.2010.04.003 PMID:

20569953

25. Al Madni OM, Kharoshah M, Zaki MK, Murty O. Trends of suicide in Dammam Kingdom of Saudi Arabia.

J Forensic Med Toxicol. 2010; 27:58–62.

26. Dervic K, Amiri L, Niederkrotenthaler T, Yousef S, Salem MO, Voracek M, et al. Suicide rates in the

national and expatriate population in Dubai, United Arab Emirates. Int J Soc Psychiatry. 2012; 58:652–

6. https://doi.org/10.1177/0020764011430038 PMID: 22169999

27. El-Hilu SM, Mousa R, Abdulmalek H, Kamel N, Zohdi M, Maher A, et al. Psychiatric morbidity among

foreign housemaids in Kuwait. Int J Soc Psychiatry. 1990; 36:291–9. https://doi.org/10.1177/

002076409003600407 PMID: 2079400

28. Zahid MA, Alsuwaidan M. The mental health needs of immigrant workers in Gulf countries. Int Psychia-

try. 2014; 11:79–81. https://doi.org/10.1192/S1749367600004628 PMID: 31507771

29. Al-Maskari F, Shah SM, Al-Sharhan R, Al-Haj E, Al-Kaabi K, Khonji D, et al. Prevalence of depression

and suicidal behaviors among male migrant workers in United Arab Emirates. J Immigr Minor Health.

2011; 13:1027. https://doi.org/10.1007/s10903-011-9470-9 PMID: 21503739

30. Joshi S, Simkhada P, Prescott GJ. Health problems of Nepalese migrants working in three Gulf coun-

tries. BMC Int Health Hum Rights. 2011; 11:3. https://doi.org/10.1186/1472-698X-11-3 PMID:

21443802

31. Shah SM, Loney T, Sheek-Hussein M, El Sadig M, Al Dhaheri S, El Barazi I, et al. Hypertension preva-

lence, awareness, treatment, and control, in male South Asian immigrants in the United Arab Emirates:

a cross-sectional study. BMC Cardiovasc Disord. 2015; 15:30. https://doi.org/10.1186/s12872-015-

0024-2 PMID: 25948543

32. Shah SM, Loney T, Dhaheri SA, Vatanparast H, Elbarazi I, Agarwal M, et al. Association between accul-

turation, obesity and cardiovascular risk factors among male South Asian migrants in the United Arab

Emirates—a cross-sectional study. BMC Public Health. 2015; 15:204. https://doi.org/10.1186/s12889-

015-1568-x PMID: 25885030

33. Longva AN. Walls built on sand: migration, exclusion, and society in Kuwait. Milton Park (UK): Rout-

ledge; 2019.

34. Gardner A. City of strangers: Gulf migration and the Indian community in Bahrain. Ithaca (NY): Cornell

University Press; 2010.

35. Gardner A, Pessoa S, Diop A, Al-Ghanim K, Le Trung K, Harkness L. A portrait of low-income migrants

in contemporary Qatar. J Arab Stud. 2013; 3:1–17. https://doi.org/10.1080/21534764.2013.806076

36. Strobl S. Policing HousemaidsThe Criminalization of Domestic Workers in Bahrain. Br J Criminol. 2009;

49:165–183. https://doi.org/10.1093/bjc/azn071

37. Mostofi M. For a better life: migrant worker abuse in Bahrain and the government reform agenda. New

York: Human Rights Watch; 2012.

38. Human Rights Watch. Building a better World Cup: protecting migrant workers in Qatar ahead of FIFA

2022. New York: Human Rights Watch; 2012.

39. International Trade Union Confederation. Hidden faces of the Gulf miracle. Union View #21. Brussels:

International Trade Union Confederation; 2011.

PLOS MEDICINE Health of international migrants and non-migrants in Bangladesh

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003081 March 31, 2020 18 / 19

https://doi.org/10.1016/j.injury.2015.04.023
http://www.ncbi.nlm.nih.gov/pubmed/25943291
https://doi.org/10.1177/1010539516668628
http://www.ncbi.nlm.nih.gov/pubmed/27634831
https://doi.org/10.1016/S2214-109X(19)30204-9
http://www.ncbi.nlm.nih.gov/pubmed/31122905
https://doi.org/10.1016/j.ajp.2014.03.003
https://doi.org/10.1016/j.ajp.2014.03.003
http://www.ncbi.nlm.nih.gov/pubmed/25042963
https://doi.org/10.1027/0227-5910.28.1.11
http://www.ncbi.nlm.nih.gov/pubmed/17555028
https://doi.org/10.1016/j.jflm.2010.04.003
http://www.ncbi.nlm.nih.gov/pubmed/20569953
https://doi.org/10.1177/0020764011430038
http://www.ncbi.nlm.nih.gov/pubmed/22169999
https://doi.org/10.1177/002076409003600407
https://doi.org/10.1177/002076409003600407
http://www.ncbi.nlm.nih.gov/pubmed/2079400
https://doi.org/10.1192/S1749367600004628
http://www.ncbi.nlm.nih.gov/pubmed/31507771
https://doi.org/10.1007/s10903-011-9470-9
http://www.ncbi.nlm.nih.gov/pubmed/21503739
https://doi.org/10.1186/1472-698X-11-3
http://www.ncbi.nlm.nih.gov/pubmed/21443802
https://doi.org/10.1186/s12872-015-0024-2
https://doi.org/10.1186/s12872-015-0024-2
http://www.ncbi.nlm.nih.gov/pubmed/25948543
https://doi.org/10.1186/s12889-015-1568-x
https://doi.org/10.1186/s12889-015-1568-x
http://www.ncbi.nlm.nih.gov/pubmed/25885030
https://doi.org/10.1080/21534764.2013.806076
https://doi.org/10.1093/bjc/azn071
https://doi.org/10.1371/journal.pmed.1003081


40. Rahman MM. Migrant indebtedness: Bangladeshis in the GCC countries. Int Migr. 2015; 53:205–19.

https://doi.org/10.1111/imig.12084

41. Barham T, Kuhn R, Menken J, Razzaque A. Thirty-five years later: evaluating the effects of a child

health and family planning programme in Bangladesh. Impact evaluation report 39. New Delhi: Interna-

tional Initiative for Impact Evaluation; 2016 [cited 2020 Mar 4]. Available from: https://www.3ieimpact.

org/sites/default/files/2019-01/ie39_bangladesh-childhealth-family-planning_0.pdf.

42. WHO Expert Consultation. Appropriate body-mass index for Asian populations and its implications for

policy and intervention strategies. Lancet. 2004; 363:157–63. https://doi.org/10.1016/S0140-6736(03)

15268-3 PMID: 14726171

43. Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison Himmelfarb C, et al. 2017 ACC/

AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection,

evaluation, and management of high blood pressure in adults. J Am Coll Cardiol. 2018; 71:e127–248.

https://doi.org/10.1016/j.jacc.2017.11.006 PMID: 29146535

44. Alonge O, Agrawal P, Talab A, Rahman QS, Rahman AF, Arifeen SE, et al. Fatal and non-fatal injury

outcomes: results from a purposively sampled census of seven rural subdistricts in Bangladesh. Lancet

Glob Health. 2017; 5:e818–27. https://doi.org/10.1016/S2214-109X(17)30244-9 PMID: 28716352

45. Chowdhury MZI, Anik AM, Farhana Z, Bristi PD, Abu Al Mamun BM, Uddin MJ, et al. Prevalence of met-

abolic syndrome in Bangladesh: a systematic review and meta-analysis of the studies. BMC Public

Health. 2018; 18:308. https://doi.org/10.1186/s12889-018-5209-z PMID: 29499672

46. Misra A, Tandon N, Ebrahim S, Sattar N, Alam D, Shrivastava U, et al. Diabetes, cardiovascular dis-

ease, and chronic kidney disease in South Asia: current status and future directions. BMJ. 2017; 357:

j1420. https://doi.org/10.1136/bmj.j1420 PMID: 28400361

47. Kuhn R, Barham T, Razzaque A. Out of sight but not out of sample: insights from a large-scale migrant

followup survey in rural Bangladesh [abstract]. 28th International Population Conference; 2017 Oct 29–

Nov 4; Cape Town, South Africa. Available from: https://iussp.confex.com/iussp/ipc2017/meetingapp.

cgi/Paper/6705.

48. Martin P. The GCM and temporary labor migration. Glob Soc Policy. 2018; 18:339–42. https://doi.org/

10.1177/1468018118799010

PLOS MEDICINE Health of international migrants and non-migrants in Bangladesh

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003081 March 31, 2020 19 / 19

https://doi.org/10.1111/imig.12084
https://www.3ieimpact.org/sites/default/files/2019-01/ie39_bangladesh-childhealth-family-planning_0.pdf
https://www.3ieimpact.org/sites/default/files/2019-01/ie39_bangladesh-childhealth-family-planning_0.pdf
https://doi.org/10.1016/S0140-6736(03)15268-3
https://doi.org/10.1016/S0140-6736(03)15268-3
http://www.ncbi.nlm.nih.gov/pubmed/14726171
https://doi.org/10.1016/j.jacc.2017.11.006
http://www.ncbi.nlm.nih.gov/pubmed/29146535
https://doi.org/10.1016/S2214-109X(17)30244-9
http://www.ncbi.nlm.nih.gov/pubmed/28716352
https://doi.org/10.1186/s12889-018-5209-z
http://www.ncbi.nlm.nih.gov/pubmed/29499672
https://doi.org/10.1136/bmj.j1420
http://www.ncbi.nlm.nih.gov/pubmed/28400361
https://iussp.confex.com/iussp/ipc2017/meetingapp.cgi/Paper/6705
https://iussp.confex.com/iussp/ipc2017/meetingapp.cgi/Paper/6705
https://doi.org/10.1177/1468018118799010
https://doi.org/10.1177/1468018118799010
https://doi.org/10.1371/journal.pmed.1003081



