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Key Features

their rural origin.

were administered via telephone in Waves 2 and 3).

agincourt.co.za/index.php/catalog/395].

* The Migrant Health Follow-Up Study (MHFUS) was established to address a knowledge gap about the consequences of migration and
urbanization for individual health in a dynamic socioeconomic transition setting in South Africa.

The cohort is based on a simple random sample of 3800 18-40-year-olds selected from the Agincourt Health and socio-Demographic
Surveillance System (HDSS) in 2017, and consists of both highly mobile internal migrants and Agincourt HDSS residents remaining in

The cohort has thus far been followed for four study waves between 2018 and 2022, with information on education, employment,
migration, household composition, health (including general health, chronic conditions, HIV, sleep), health service use and diet collected
in all waves; biometric and anthropometric measures collected during the face-to-face interview rounds in Waves 1 and 4 (interviews

The study has achieved exceptional rates of cohort retention, with 98% of Wave 1 participants re-interviewed in Wave 4 (n = 3039).
The MHFUS is being conducted collaboratively between investigators at Brown University (USA) and the MRC/Wits Rural Public Health
and Health Transitions Research Unit, University of the Witwatersrand (South Africa). Cohort data are published in [https://data.

Why was the cohort set up?

Changes in population distribution through migration and
urbanization are associated with transitions in health expo-
sure regimens and health outcomes." However, our under-
standing of these links remains limited. South Africa’s disease
burden is among the highest of the world’s middle-income
countries, with high prevalence of infectious disease (ID) and
non-communicable disease (NCD),>* exacerbated by inade-
quate monitoring and availability of health information and
services. Internal mobility in South Africa is high as people
move to urban areas in search of work, often on a temporary
basis. These patterns of mobility are rooted in the apartheid

legacy of circular and temporary migration between rural
and urban areas.””’

The Migrant Health Follow-Up Study (MHFUS) responds
to the need to fill this knowledge gap. The MHFUS, funded
by the National Institutes of Health, USA, began recruitment
in 2017 in the Bushbuckridge district, Mpumalanga
Province, in South Africa’s northeast. We aim specifically to
understand whether and how internal migration and urbani-
zation affect NCD and ID risk, and whether migration com-
promises treatment continuity. By examining migration
dynamics at high spatial and temporal resolutions, with at-
tention to selection and heterogeneity, we aim to assess these
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health burdens and trace their concomitants in human behav-
iour amid dynamic sociodemographic change.

Who is in the cohort?

The MHFUS is an observational cohort based on a sample of
18-40-year-olds who in 2016 were part of the population un-
der demographic surveillance in the Agincourt Health and
socio-Demographic  Surveillance System (HDSS). The
Agincourt HDSS study site, located in South Africa’s
Mpumalanga Province, was established in 1992 and has a
current population of approximately 115000.%? This popu-
lation includes individuals residing within the study site, as
well as those residing outside the HDSS catchment area
(migrants) who report connections to their HDSS household
through visits and remittances. In 2016, 18-40-year-olds
constituted 41.3% of the Agincourt HDSS population, with
the prevalence of migration in this age range approximately
40% among females and 60% among males. Migration in
young adults is most often motivated by job-seeking or
accessing further education and may be short-term (tempo-
rary) or involve longer term relocation.'®'" In turn, these
shifts in location and attendant lifestyle and socioeconomic
conditions present important health considerations.

In 2017, we randomly selected 3800 individuals in the 18-
40 age range to form the MHFUS cohort. Multiple sampled
participants (within the eligible age range) were permitted per
household—we had 3434 unique-origin households in the sam-
ple of 3800. The sample size enabled sufficient statistical power
for analysis of migrant-nonmigrant differentials, controlling for
key covariates such as age (within the cohort frame), sex and
education. In addition to new data collection on the cohort, we
are able to link cohort data to historical surveillance data on
households and individuals that go back to the establishment of
the Agincourt HDSS in 1992, facilitating analysis of partici-
pants prior health and individual and household circumstances.

Fieldwork commenced with initial household visits to the
sampled individuals’ origin households within the Agincourt
study site. MHFUS household visits located eligible partici-
pants if they resided within the Agincourt study site or re-
trieved their contact and address information if they were
living elsewhere. (An earlier pilot study had confirmed the
feasibility of contacting and interviewing migrants by tele-
phone and in person.'?)

We successfully enrolled 81% (7=3092) of those sampled
into the MHFUS study. Shortfall in enrolment was due to: in-
ability to trace a participant; refusal by the household or indi-
vidual; death; incapacitation; out-of-range age of the sampled
individual; and the discovery of a few duplicate sampled HDSS
records (see Figure 1). A comparison of the demographic char-
acteristics of those enrolled versus not enrolled is presented in
Table 1. Age and sex composition did not differ between the
enrolled and non-enrolled. A larger proportion of those not en-
rolled had primary or lower levels of education (13.0%) com-
pared with those enrolled (6.9%), originated from households
with socioeconomic status in the lowest quintile (17.2% com-
pared with 14.4%) and were migrants (53.4% compared with
42.2%) remaining attached to their origin households. (A per-
son weight is available in our data repository to adjust for dif-
ferential participation of sampled individuals in Wave 1.) In
contrast to other surveillance-based studies, we continue to fol-
low all enrolled members, irrespective of additional geographi-

cal mobility.
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How often have they been followed up?

Wave 1 fieldwork occurred between February 2018 and
January 2019, by two teams. Migrant participants living in
the Gauteng Province (a common migrant destination) were
assigned to a Johannesburg-based fieldwork team who visited
participants at their residences or workplaces. Participants re-
siding within, or nearby, the Agincourt study site were
assigned to the HDSS-based fieldwork team. In-person sur-
veying was the primary modality for the interviews in Wave
1, although 20.5% (1 = 634) of the Wave 1 sample was inter-
viewed via telephone because participants were difficult to
reach in person (see Figure 1).

Wave 2 fieldwork occurred from September 2019 until
January 2020, with a cohort retention rate of 97.6% between
Waves 1 and 2. After Wave 1, 74 participants were lost to
follow-up due to death, refusal, ineligibility, or inability to lo-
cate the participant. Wave 2 fieldwork was conducted pri-
marily via cellular phone (although 88 participants requested
an in-person interview), and 51 participants were subse-
quently lost to follow-up.

Wave 3 fieldwork took place between September 2020 and
March 2021, with interviews conducted primarily over the
phone as per protocol. We re-interviewed 2967 participants,
retaining 96% of the cohort interviewed in Wave 1, with 18
participants lost to follow-up after Wave 3.

Wave 4 of data collection ran from January to September
2022, with interviews conducted in person by two fieldwork
teams parallel to Wave 1. We reached 3034 participants in
person and five participants telephonically. In addition, we
located and re-interviewed 90 of the 143 participants who
were lost to follow-up after Waves 1 and 2, for a final Wave
4 sample of 3039. Ultimate loss to follow-up was 53 partici-
pants (1.7%), 45 of whom had died during the study period.
We retained 95.3% of the cohort for all four waves over the
2018-22 period. Wave 5 of the study is currently under way,
and we plan to continue to follow the enrolled cohort as they
move from younger to middle adult ages.

What has been measured?

All four waves included a survey with questionnaire modules
on education and employment, residential history, social con-
ditions, health status and health behaviours (see Table 2 for
details). We maintained consistency across questionnaire
rounds using harmonized questions that allow for analysis of
change over time. The questionnaire took on average 30 min
to complete on tablets using REDCap electronic data capture
software hosted at the University of the Witwatersrand.'*!*

In Wave 2, we added modules on depression risk,"” per-
sonal resilience/grit,'® sleep quality!” and a maternity/pater-
nity history that documented all children and their places of
residence. In Waves 3 and 4, with the emergence of the
COVID-19 pandemic, we introduced targeted questions
about the pandemic’s economic impacts, health-related
behaviours and COVID-19 vaccine uptake.'®

During the in-person data collection waves (1 and 4), an-
thropometric and blood pressure (BP) measurements were
taken by locally trained fieldworkers. Weight and height, used
to calculate body mass index (BMI), were measured using a
bathroom scale and stadiometer (see Table 2). BP was mea-
sured three times in the seated position, using an appropriately
sized upper-arm inflation cuff after an initial 5-min rest period,
with 2 min of rest between the measurements. Five dried blood
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Figure 1. Flow chart of Migrant Health Follow-Up Study sample enrolment and retention

spots (DBS) were collected and used to test for HIV status, vi-
ral load and glycated haemoglobin (HbA1c).

Informed consent for participation in the study was re-
ceived in writing from all participants who were interviewed
face to face and verbally for interviews conducted telephoni-
cally. Results of the anthropometric measurements were pro-
vided to participants at the time of the interview. Participants
who consented to HIV testing were offered the opportunity
to receive their HIV status through a rapid HIV test adminis-
tered in a follow-up visit from a trained health professional,
or later in the study, through provision of an Oraquick HIV
self-test given to participants at the time of the interview. In
the case of HbAlc, results were confidentially communicated
to participants by telephone once they became available fol-
lowing laboratory analysis.

What has it found?

Migration and geographies

Among those interviewed in all four waves (17 =2949), the
share of migrants in the cohort were 43.1% in 2018 (Wave
1), 52.9% in 2019 (Wave 2), 51.8% in 2020 (Wave 3) and
56% in 2022 (Wave 4). A greater proportion of migrants
were male, and migrants were more likely to have a

completed high school or attained post-secondary educa-
tion.'® 2 We have observed a range of migration sequences
over time (see Figure 2): 34% of the cohort lived continu-
ously in the Agincourt study site, whereas 35% were continu-
ous migrants (living in locations outside the Agincourt study
site from Waves 1 to 4). Almost one-fifth of the sample
(18%) experienced an out-migration over the period, 10%
were return migrants and 3% were circular migrants. In all
waves, most migrants were either living in the Gauteng
Province (Wave 1: 50.9%; Wave 2: 45.8%; Wave 3: 43.5%;
Wave 4: 43.3%) or in areas near the Agincourt study site and
within the Mpumalanga Province (Wave 1: 38.9%; Wave 2:
41.9%; Wave 3: 44.2%; Wave 4: 45.6%).

Socioeconomic and social conditions

The MHFUS has emphasized the collection of social and eco-
nomic information in parallel with health measures. Much
migration is prompted by the search for employment, and re-
turn migration is often associated with job loss.'® Levels of
unemployment in the MHFUS have fluctuated among
Agincourt residents over the study period (Wave 1: 46.3%;
Wave 2: 59.3%; Wave 3: 65.2%; Wave 4: 53%), reflecting
economic conditions and the COVID-19 pandemic. An
analysis exploring the impact of COVID-19 revealed that
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Table 1. Characteristics of Migrant Health Follow-Up Study participants who completed the baseline interview and those not enrolled

Full cohort (n=3800)

Not enrolled (1 =708) Enrolled (n=3092)

Characteristic 1n (%) n (%) n (%) r?
Age (years)
Mean (SD) 28.3(5.8) 28.6 (6.0) 28.2(5.7) 0.103
Min, max 16,42 16,42 18,40
Sex
Male 1918 (50.5%) 366 (51.7%) 1552 (50.2%) 0.471
Female 1882 (49.5%) 342 (48.3%) 1540 (49.8%)
Education status
Primary school or lower 306 (8.1%) 92 (13.0%) 214 (6.9%) <0.001
High school incomplete 1619 (42.6%) 277 (39.1%) 1342 (43.4%)
Matric or post school 1875 (49.3%) 339 (47.9%) 1536 (49.7%)
Residence status
Agincourt HDSS resident 2116 (55.7%) 330 (46.6%) 1786 (57.8%) <0.001
Migrant 1684 (44.3%) 378 (53.4%) 1306 (42.2%)
Socioeconomic status quintileb
(1=poorest, 5 =richest)
1 568 (14.9%) 122 (17.2%) 446 (14.4%) <0.001
2 709 (18.7%) 119 (16.8%) 590 (19.1%)
3 754 (19.8%) 147 (20.8%) 607 (19.6%)
4 816 (21.5%) 137 (19.3%) 679 (22.0%)
5 919 (24.2%) 167 (23.6%) 752 (24.3%)
Missing 4(0.9%) 16 (2.3%) 8(0.6%)
Marital status
Single 2774 (73.0%) 485 (68.5%) 2289 (74.0%) <0.001
Partnered 716 (18.8%) 120 (16.9%) 596 (19.3%)
Missing 310 (8.2%) 103 (14.5%) 207 (6.7%)

SD, standard deviation; min, minimum value; max, maximum value; HDSS, Health and socio-Demographic Surveillance System.

2" P_values based on chi square or t tests.

b This measure was based on a wealth index constructed on the basis of household assets, and divided into quintiles (see?”).

40.8% of Agincourt residents (disproportionately women)
employed in Wave 2 were unemployed in Wave 3, whereas
only 20.2% of return migrants continued employment be-
tween Waves 2 and 3."® In addition, 21.3% of Agincourt res-
idents and 11.3% of migrants reported food insecurity in
Wave 3 (P <0.001) compared with 15.6% of residents and
4.1% of migrants in Wave 2.

Health status and use of health services

In this young adult cohort, a key objective is to determine
how mobility impacts on risk factors for poor health and ac-
cess to treatment. In line with the theory of positive health se-
lection (the ‘heathy migrant hypothesis’),"*! we found
migrants to be in better health than Agincourt residents in
Wave 1.'”%% In subsequent waves of the study, we found
migrants to be at lower risk of depression and to display
higher levels of grit (unpublished data).

The prevalence of chronic conditions was relatively low
due to participants’ younger ages at baseline. We observed
increases in self-reports of HIV-positive status and NCDs
(hypertension, diabetes and elevated cholesterol) over time,
with noticeable health differences favouring migrants
(Figure 3). Notably, self-report of positive HIV status was
lower than measured HIV-positive status, but self-report was
predictive of true status for both migrants and Agincourt resi-
dents in Wave 1.%> The prevalence of other self-reported
chronic conditions was also lower than those obtained from
anthropometric measurements and biomarkers, which sug-
gests relatively low knowledge about, and diagnosis of,
chronic conditions in this population.**

Analysis of anthropometrics and BP have highlighted a
health disadvantage—particularly among migrant women.
Female migrants who spent all four waves living outside the

Agincourt study site had 1.8 times the odds (95% CI: 1.2,
2.5) of having overweight and obesity than women remaining
in Agincourt (after adjusting for diet, diabetes/hypertension,
HIV status and baseline BMI). There were no such differences
by migrant status among males (unpublished data). Similarly,
whereas there were no significant differences in BP between
male migrants and Agincourt residents, female migrants had
an average 4.3-mmHg greater diastolic BP (adjusting for BMI
and other health and socioeconomic characteristics) com-
pared with Agincourt residents in Wave 1.2° Preliminary
analysis of follow-up BP measurements collected in Wave 4
suggests that this finding persists over time. Gender and mi-
gration status emerge as important social determinants of
health, and our data measure nuance in a way that few stud-
ies can.

Health service use differed by migrant status and by sex. At
baseline, 71.0% of women and only 33.1% of men had made
use of health services in the past year, and Agincourt resi-
dents were more likely than migrants to have used health
services.'” Levels of health service use decreased between the
study’s second and third waves (likely a consequence of the
COVID-19 pandemic), with 56.6% of Agincourt residents
and 51.1% of migrants reporting having accessed a health
service in the past year in Wave 3 compared with 62.2% and
53.6% in Wave 2.'®

A full listing of MHFUS publications can be found at
https://sites.brown.edu/migration-and-health/].

What are the main strengths and weaknesses?

Migrants are notoriously difficult to recruit and follow.
Furthermore, selectivity of migration along demographic, so-
cioeconomic and health dimensions means that simple
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Table 2. Domains of measures investigated in the Migrant Health Follow-Up Study by study wave

Wave 1 Wave 2 Wave 3 Wave 4

Demographic characteristics

Age, sex

Education and economic factors

Education—highest level completed

Currently engaged in education

Current employment status

Occupation

Hours of work

Income

Employment history

Remittance behaviour (value of money, goods sent home)
Geography and migration®

Origin village within the Agincourt HDSS®

Current place of residence (area and province)©

Duration of residence?

Urbanicity (area) and type of dwelling

Residence history (other places lived in for >6 months)
Reasons for move

Short-term absences (periods of >1 month in past year)
Frequency of visits to origin household

Transport use and safety

Social factors

Household size/composition

Household roster

Relation to household head

Communication with origin household (frequency and mode)
Social capital (networks and support)

Maternity and paternity history (number of children, ages, residential arrangements)
Mode of transportation and safety

COVID—impact on earnings, social relief grant, knowledge, behaviours
Health

Self-reported health status

Diagnosis of chronic condition, place and time of diagnosis, receiving treatment
Use of health services (type of service, location of facility)
Medical aid/health insurance

HIV (self-reported status, testing, antiretroviral therapy use)
Mental health: 10-item Center for Epidemiological Studies Depression Scale
Grit scale

Pregnancy status

COVID vaccination, infection

Health behaviours

Food security and diet

Tobacco and alcohol use

Sedentary behaviour and sleep

Pittsburgh Sleep Quality Index Questionnaire

Sexual partnerships (number of partners, location of partners, condom use, HIV status)
Physical measurements

Blood pressure (systolic, diastolic)®

Pulse®

Height'

Weight!

Waist circumference®

HIV status, viral load"

Glycated haemoglobin (HbA1c)"
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# Using the Health and socio-Demographic Surveillance System (HDSS) study site boundary as a relevant geographical feature for defining migration,
cohort members may be classified, in the cross section, either as residents of the Agincourt study site (non-migrants) or migrants living outside. The Migrant
Health Follow-Up Study (MHFUS) additionally captures the timing of movement and is able to classify individuals across waves as ‘out-migrants’ (moving
out of the HDSS study site), ‘return migrants’ (returning back to the HDSS study site after a period living away) or ‘circular migrants’ (moving multiple times
between the HDSS study site and destinations outside of the HDSS study site).

The Agincourt HDSS study site is a 420 km? area comprising 31 contiguous villages from which the MHFUS cohort was randomly selected. All cohort
participants have their origin in one of these villages.

¢ An individual’s current place of residence refers to the area and province in which a participant is residing at the time of the survey. This may be within
the Agincourt HDSS study site, or outside the study site.

4 The MHFUS, in keeping with many migration studies, reflect both space and time delimitations in capturing movements. The timing of movement and
duration spent in a particular location are collected.

¢ Blood pressure (BP) and pulse rates were measured with an Omron HEM907 XL digital BP monitor. High blood pressure was defined as an average
diastolic BP >90 mmHg or systolic BP >140 mmHg or self-report of antihypertensive treatment.

Height was measured using an Omron stadiometer. Weight was measured usin% a bathroom scale on a level surface (QE-2008 in Wave 1 and Omron
Body scale in Wave 4). Body mass index was classified as overweight, 25-29.9 kg/m?, or obese >30 kg/m?.

& Waist circumference was measured at the umbilicus level with a flexible plastic tape.

b HIV status, viral load, and glycated haemoglobin (HbA1c) were determined using dried blood spots (DBS) assays. DBS were collected using Whatman
903 TM filter paper, and packaged and frozen at -80°C.
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Figure 2. Migration sequences for continuous participants in the Migrant Health Follow-Up Study, Waves 1 to 4 (n=2949). M, migrant; 0, Agincourt

Health and socio-Demographic Surveillance System resident
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Figure 3. Self-reported diagnosis of a chronic condition for continuous participants in the Migrant Health Follow-Up Study, Waves 1 to 4 (n=2949)

comparisons of rural and urban populations may not reveal
underlying differences ‘all else equal’. The MHFUS cohort’s
unique study design makes for superior inferences in compar-
isons between movers and stayers in the study of urbaniza-
tion and health. The MHFUS survey integrates the social and
biological dimensions that are important for understanding
the multifaceted nature of migration and corresponding envi-
ronmental change, while also providing an opportunity to

address concerns about the social determinants of health.**~
26 In addition to self-reported health measures, we have col-
lected objective measures of HIV, BP, glycated haemoglobin,
BMI and central adiposity.

The study has achieved high sample retention for a mobile
cohort, facilitated by the strong connection to participants’
origin communities. The greatest attrition took place at the
study enrolment phase. Through experience, the team has
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improved retention methods and strategies in the field, result-
ing in increased in-person contacts between the first face-to-
face round and the recent fourth wave of data collection. The
study is not nationally representative, but it does demonstrate
the feasibility of collection of such nationally representa-
tive data.

We experienced some challenges due to the geographical
dispersion of participants; yet our success with telephone
interviews point to the broader feasibility of interviewing
geographically hard-to-reach participants. Ascertaining, re-
cording and analysing geography consistently nevertheless
remains a resource-intensive activity. The challenges pre-
sented by COVID-19 meant some delays in study time lines,
but we overcame these with telephone surveys, while abiding
by all appropriate health and safety protocols.

Can | get hold of the data? Where can | find
out more?

Data from Wave 1 of the Migrant Health Follow-Up Study
are available through the MRC/Wits Agincourt Data reposi-
tory [https://data.agincourt.co.za/index.php/catalog/395].
Data on the further study waves will be added to the reposi-
tory in future releases, and specific data requests can be made
to the corresponding author, Carren Ginsburg [carren.gins-
burg@wits.ac.za]. Agincourt HDSS data are available
through the South  African Population Research
Infrastructure Network (SAPRIN) data repository [https://
saprindata.samrc.ac.za/index.php/catalog].
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Data availability
See ‘Can I get hold of the data?” Above.
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