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Abstract 

 

Purpose: The Migration and Health in Malawi (MHM) Study focuses on a key challenge in 

migration research: although it has long been established that migration and health are closely 

linked, identifying the effect of migration on various health outcomes is complicated by 

methodological challenges.  The MHM Study uses a longitudinal pre- and post-migration study 

design (with a non-migrant comparison group) to measure and/or control for important 

characteristics that affect both migration and health outcomes.    

 

Participants: Data are available for two waves.  The MHM interviewed 398 of 715 migrants in 

2007 (55.7%) and 722 of 1,013 in 2013 (71.3%); as well as 80.4% (604) of a non-migrant 

reference group in 2013.  The total interviewed sample size for the MHM in both waves is 1,809.  

These data include extensive information on lifetime migration, socioeconomic and demographic 

characteristics, sexual behaviors, marriage, household/family structure, social networks and 

social capital, HIV/AIDS biomarkers, and other dimensions of health.  

  

Findings to Date: Differences in health between migrants and non-migrants is primarily due to 

the selection of individuals with differing health status into migration, instead of the effect of 

migration on health.  Migrants in Malawi have a significantly higher HIV prevalence than non-

migrants, which is primarily due to the selection of HIV positive individuals into migration. We 

also find evidence of health selection in Malawi, where healthier men and women are relatively 

more likely to move, partly because migration selects younger individuals.    

 

Future Plans: We are preparing for a third round of data collection for these (and any new) 

migrants, which will take place in 2018.  This cohort will be used to examine the effect of 

migration on various health measures and behaviors, including general mental and physical 

health, HIV infection, smoking and alcohol use, access to and use of health services, and use of 

antiretroviral therapy (ART).     
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Strengths and Limitations of the Study 

- This Migration and Health in Malawi (MHM) Study focuses on a key challenge in 

migration research: although migration and health are closely linked, the exact nature of 

this relationship is unknown in many settings.  Does migration affect health, or are 

healthier (or less healthy) individuals more likely to migrate, or both?  The MHM study 

uses longitudinal pre- and post-migration data to address this challenge. 

- In addition to the longitudinal nature of the data, the MHM data also contain several key 

aspects of migration and health that have previously been neglected, including (a) spatial 

direction (rural-urban, rural-rural), (b) reason for migration (e.g. work, marital change, 

death of family member), (c) duration of migration, (d) gender, (e) and distance from 

origin (using GPS measures). 

- Although several migration “streams” can be identified with MHM data (e.g., rural-rural, 

rural-town, rural-urban), the MHM study does not include migrants originating from 

urban areas or towns.    
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Introduction  

It has long been assumed that migration and health are closely linked, but empirical results vary 

across settings and research designs.  Many studies suggest that moving to a new location can 

improve health and well-being, and research often shows that individuals who previously 

migrated are in better health than their non-mobile counterparts [1-4].  Other studies have 

concluded that moving - to cities, for example – can have deleterious effects on health outcomes, 

e.g., acquisition of HIV and other STIs.   

 

It has been challenging to empirically establish that migration causes changes in health, due to 

the need to address (1) possible selection bias, that healthier (or in some cases, less healthy) 

individuals are more likely to migrate [5-7]; (2) the “salmon bias” hypothesis, that less healthy 

individuals are more likely to return to areas of origin, and thus remaining migrants are relatively 

healthy [8-9], and (3) the possibility that the effect of migration on health status changes over 

time: some research shows that the better health of migrants declines as they spend more time in 

their post-migration residence [10-12].    

 

The above hypotheses have seldom been adequately tested with the appropriate methodological 

approaches, primarily due to data limitations.  Examining the extent of selection bias requires 

data on the health of individuals prior to migration, but research on migration across settings 

often relies on cross-sectional data to compare non-migrants with migrants after migration [13-

19].  Identifying the effect of migration on health status, as opposed to merely examining 

differences in health status for individuals after migration with non-migrant populations, is 

facilitated by longitudinal data.  However, longitudinal data that include health status for 

individuals before and after migration (in their destination) are very rare in any setting, 

particularly in sub-Saharan Africa (SSA).   

 

The relatively few existing studies on migration in SSA typically use one of two study designs.  

The most common are cross-sectional studies with information for migrants after moving.  The 

second type, such as Demographic Surveillance Sites (DSS), are geographically based in one 

location, with longitudinal measures collected for (1) individuals who migrate and return to the 

area of origin (“circular” or “temporary” migrants), or (2) “in” migrants, who move into the DSS 
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site from elsewhere [20-24].  Individuals who move out of the study area (“permanent” migrants) 

are typically not followed [21, 23-24], an approach that is unbiased only if in-migrants are the 

same as permanent out-migrants, which is very unlikely to be the case in most settings.   

 

The Migration and Health in Malawi (MHM) Study addresses several key methodological 

challenges in research on migration and health.  Longitudinal data enables the study to (1) use 

statistical methods that reduce biases which distort the estimation of causal effects of migration 

on health outcomes, and (2) measure and control for the selection effects that hamper much of 

the existing research on health and migration: differences in health outcomes between non-

migrants and migrants prior to migration.  Also, in contrast to much previous migration research 

that focus only on certain migrant populations (e.g. labor migrants, male migrants, rural-urban 

migrants, young adults), the MHM uses a population-based approach that better represents the 

wide range of migration patterns in sub-Saharan Africa (SSA).    

 

The MHM provides one of the first population-based longitudinal datasets on migration and 

health in SSA.  These data are the first to include extensive information on health status, HIV 

infection, sexual behavior, remittances and transfers, migration history, and social networks for 

migrants and non-migrants; including measurements on the above characteristics both before and 

after migration (at post-migration locations). The MHM data include men and women across a 

broad age range from young adulthood to old age.  

 

Primary research goals of the MHM include: (1) identify the selection effect of individuals with 

differing health status into migration in Malawi (“migration selection”); (2) estimate the causal 

effect of migration on mental and physical health status (“migration effect of health”) by using 

longitudinal data from before and after migration and by employing statistical approaches that 

control for unobserved determinants of migration and health; and (3) measure several key 

aspects of migration and health that have previously been neglected in SSA, including (a) spatial 

direction (rural-urban, rural-rural), (b) reason for migration (e.g. work, marital change, death of 

family member), (c) duration of migration, (d) gender, (e) and distance from origin.   

 

Cohort description 
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Setting 

The MHM is associated with another study in Malawi, the Malawi Longitudinal Study of 

Families and Health (MLSFH).  The MLSFH is a longitudinal panel survey that examines how 

families and individuals in rural Malawi cope with the high morbidity and mortality caused by 

the HIV/AIDS epidemic.  The MLSFH began in 1998 in three sites of rural Malawi, Rumphi in 

the Northern Region, Mchinji in the Central Region and Balaka in the South.  The original 

MLSFH sample included ever-married women and their spouses. The MLSFH study team 

returned to re-interview the same respondents (along with new spouses for respondents who 

remarried between the two waves) for five additional waves of survey data collection in 2001, 

2004, 2006, 2008 and 2010.  More information about the MLSFH study can be found in the 

MLSFH Cohort Profile [25].   

 

Eligibility Criteria 

In all waves of MLSFH, the most common reason for non-interview is migration.  Migrants were 

identified through attempts to interview all respondents in the MLSFH target sample. While 

visiting the house of a respondent, the MLSFH team was informed of migration activity of 

previous respondents by friends and family members who remain in the MLSFH pre-migration 

village of the respondent.  To qualify as a “migrant”, friends and family members must report 

that the individual has definitively moved from the MLSFH village to another location.    

 

Sampling 

The MHM sample includes these MLSFH migrants.  The MHM has conducted two waves of 

data collection to date, in 2007 and 2013.  Each wave was based on previous MLSFH 

respondents who were eligible for migration: those eligible for the MHM 1 study were the 4,950 

respondents in the 2006 MLSFH target sample, and the 5,914 individuals MLSFH 2010 

respondents were eligible for the MHM 2.  Among those eligible, the first wave identified 804 

individuals who were previously interviewed by MLSFH and were reported to have moved 

elsewhere during MLSFH data collection in 2006.  During 2010 MLSFH data collection, the 

second wave identified 1,096 individuals who were interviewed at least once since 2001 and had 

moved elsewhere.    
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Of those who moved, some migrated to areas outside of Malawi.  Specifically, 89 individuals of 

the MHM 1 target sample and 83 of the MHM 2 target samples were residing outside of Malawi 

at the time of the respective survey.  In both MHM 1 and 2, the most common country of 

destination was Zambia, followed by Mozambique, reflecting the proximity of these countries to 

Malawi.  The MHM did not seek to trace these international migrants, thus reducing the wave 

one target sample to 715 and second wave to 1,013. 

 

After removing international migrants, the MHM sought to trace all remaining internal migrants.  

The first step to do so was to identify their current location.  For this purpose, the migration 

study team first returned to the MLSFH village where the migrant previously resided, and 

administered a Migration Tracking Survey to friends or family members remaining in the 

MLSFH sample village.  The tracking survey included information on the current location of the 

migrant (including city, town, or village of residence, phone number), the reason for migration, 

and other information surrounding the circumstances of the move.  This information was used to 

trace migrants in the second step of the MHM study.   

 

In addition to internal migrants, two other samples are included in the MHM.  Following the 

MLSFH sampling strategy, the MHM interviewed all new spouses for migrants who married 

since a previous interview (130 in 2007 and 120 in 2013).  Second, due to the duration of time 

since previous interview, the MHM 2 included a “non-migrant” comparison group of 751 

individuals, randomly selected from the MLSFH roster, who had not moved at the most recent 

wave (approximately 250 per site).     

 

Despite challenges in finding highly-mobile individuals in a low-income country setting, the 

MHM traced and re-interviewed the majority of these internal migrants.  The MHM interviewed 

398 of 715 migrants in 2007 (55.7%) and 722 of 1,013 in 2013 (71.3%); the MHM also 

interviewed 80.4% (604) of the non-migrant reference group in 2013.  Overall, the total 

interviewed sample size for the MHM in both waves is 1,809, which includes 983 migrants, 222 

new spouses, and 604 non-migrants.  Of the migrants and their new spouses, 325 were 

interviewed at least twice, either in both waves of MHM, or in the first MHM wave and a 
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subsequent MLSFH wave (i.e., return migration). A flow chart of MLSFH respondents eligible 

for MHM, and MHM outcomes are shown in Figure 1.   

 

Measures 

Measures of health and health-related behaviors are central to the MHM.  The MHM has 

conducted HIV testing and counselling (HTC) at respondents' homes using Determine and 

Unigold rapid tests.  The MHM also collects information on general mental and physical health, 

using the SF-12 set of questions.  The MHM also collects extensive information on health 

behaviors, such as sexual behavior, smoking and alcohol use, access to and use of health 

services, and use of antiretroviral therapy (ART).  Other measures collected by the MHM are 

summarized in Table 1. 

 

The MHM also provides detailed measures of migration and the motivation for changing 

residence. Among the more important measures is a full residence history for MHM respondents 

in 2013, which includes a list of all locations where they lived for 6 months or more, along with 

characteristics of the location and reasons for moving there.  Given the dearth of migration 

information in surveys in SSA, the residence histories can provide needed insight into migration 

patterns of a highly-mobile population.   

 

Study Participant Characteristics 

Characteristics of the migrants in 2007 and 2013 (i.e., after migration) and the non-migrant 

comparison group in 2013 are shown in Table 2.  The majority of participants are female, and 

average age is between 34 and 41 years old in both waves.  Unlike many data sources in SSA 

(such as Demographic and Health Surveys), the MHM has a substantial percentage of 

participants beyond reproductive ages: over 10% of migrants were 50 years or older in both 

MHM waves. 

 

Differences between migrants and non-migrants in some measures are evident in Table 2.  HIV 

status is higher among migrants, at 14.1% in wave 1 and 14.3% in wave 2, compared with 6.3% 

among non-migrants in wave 2.  However, mental and physical health, measured by the SF-12 

summary score, is similar between these groups. 
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Migration was not uncommon for most respondents: over 46% had lived outside of their district 

for six months or more since the age of 15.  Return migration was also fairly common in MHM2: 

25.8% of migrants in 2013 were found in MLSFH villages of origin, and over 26% in 2007 and 

13% in 2013 had lived outside their district for one month or more in the past year.   Although 

rural-to-urban migration has received considerable attention in the literature, intra-rural 

migration is the most common migration stream: in 2013, 68% of all migrants moved to another 

rural area.  Nearly 25% of migrants moved to a district capital, or “town”.  Rural-to-urban 

migration was relatively rare, as only 8.4% of migrants moved to one of Malawi’s three regional 

capitals, Lilongwe, Blantyre or Mzuzu.       

 

Non-Response 

To assess potential bias due to non-response, we examine the extent to which the sample of 

migrants found in each wave may be different from those not found.  We compare background 

characteristics at baseline between migrants found and those not found in 2007 and 2013.  

Results, in Table 3, show few differences: in 2007, MHM was less likely to find migrants from 

the southern region and more likely northern region migrants, was less likely to find migrants 

with no schooling, and found relatively wealthier migrants.  The 2013 MHM wave was more 

likely to find female migrants as compared to male migrants, and less likely to find migrants 

from the southern region as compared to the other two MHM regions.   

 

A full tabulation of migration tracking, including outcomes of attempts to interview, is found in 

Table 4.  The most prominent reasons for non-response among migrants were (1) moving again 

(to an unknown or relatively distant location), and (2) not having sufficient information to trace 

the migrant at their new location.  Refusal rates were less than 3% in both waves of MHM.    

 

Findings to date 

The first wave of MHM was designed to examine the relationship between migration and HIV 

infection in Malawi.  As elsewhere, the MHM 1 found that there is a significant association 

between migration and HIV infection in Malawi, in which migrants have a significantly higher 

HIV prevalence than non-migrants [26-27], as shown in Figure 2 for both MHM waves.   
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Contrary to a common assumption that migration is an independent risk factor for HIV infection, 

the MHM instead found that, in Malawi, the higher prevalence of HIV among migrants is due to 

the selection of HIV positive individuals into migration streams rather than any effect of 

migration on HIV infection [26-27].  Figure 3 compares HIV prevalence between migrants and 

non-migrants at baseline, and again shows a significantly higher HIV prevalence among 

migrants before migration. The selection of HIV positive individuals into migration streams 

appears due to the connection between marriage, HIV status and migration in Malawi, in which 

HIV positive individuals are more likely to experience marital dissolution and subsequently 

move [26-27]. 

 

A follow-up of research on the relationship between HIV infection and migration using MHM 2 

found similar results: HIV positive individuals are significantly more likely to migrate than the 

HIV negative [28].  This research also examined this relationship by destination (rural, town, 

urban), and found that being HIV positive significantly increased the relative risk that respondent 

will be a rural–urban migrant, rural–town migrant, and a rural–rural migrant, instead of a non-

migrant. Being HIV positive also significantly increased the risk that a respondent will move and 

return to the village of origin and become a permanent migrant instead of not migrating [28].  

 

MHM research has also focused on the relationship between migration and health.  The MHM 

has examined two processes involved in this relationship: migration selection (differences in 

health status between migrants and non-migrants before migration), and migration effect 

(differences in health status after migration).  Figure 4 shows results for migration selection: 

logistic regressions in which the dependent variable is future migration and the independent 

variable is health status prior to migration.  Before migration, female MHM migrants have 

significantly better physical health (measured by SF-12 summary scores) than non-migrants.  But 

after controlling for the fact that migrants are significantly younger than non-migrants, the 

difference disappears.  There is a different story after migration, however.  Before controlling for 

age there is no difference in health status after migration between migrants and non-migrants.  

After age is added to regression models, however, female migrants are in significantly worse 
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mental and physical health compared to their non-migrant peers, and there is still no significant 

difference in health status among men (Figure 5) [29].   

 

Another purpose of the MHM data is to reduce attrition bias in longitudinal analyses of MLSFH 

data, an important potential bias when migrants are systematically different from non-migrants.   

For this purpose, several studies have combined the MHM and MLSFH data to (1) examine 

whether migrants are systematically different in various outcomes, such as HIV testing, marriage 

and divorce, and education; and (2) reduce bias due to loss-to-follow-up [30-32].   

 

Strengths and limitations 

Much migration research in SSA is motivated by a perceived connection between migration and 

HIV risk and/or status. Empirical investigations of these potential connections have been 

hampered by a lack of longitudinal data that includes pre- and post-migration observation.  Such 

data are essential for distinguishing between migration selection and the causal effect of 

migration on HIV and other health outcomes. Building from the MLSFH, the MHM addresses 

this limitation and is among the first population-based longitudinal datasets on migration and 

health in SSA.      

 

The MHM is also exceptional with regard to its study population and measures.  Much research 

on migration has focused on male labor migrants. In addition to these male migrants, the MHM 

also includes female labor migrants, as well as individuals moving for other reasons than work 

(see table A1 for full list of reasons for migration among MHM respondents).  As shown in 

Table 1, both waves of the MHM capture substantial numbers of individuals over age 50, a 

population that is increasing in size in SSA, and for which little is known about migration 

patterns.  Regarding measures, the MHM data are the first to include extensive information on 

health status, HIV infection, sexual behavior, remittances and transfers, migration history, and 

social networks for migrants and non-migrants, both before and after migration (at post-

migration locations).   

 

The MHM also includes measures of migration that are important but rarely included in 

migration research in SSA.  For example, the longitudinal nature of the data allow for the 
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MLSFH to measure return migration. Return migrants comprise 25.8% of migrants found in 

2013.  The comparison of long term migrants, non-migrants, and temporary migrants is useful 

for analysis of “salmon bias” in migration research.  The residence histories included in MHM 2 

permit measurement of lifetime migration patterns, which can be linked to other life events, such 

as marriage, schooling, and employment.  Other features of migration are also included in the 

MHM, such as migration stream (rural-rural, rural-town, rural-urban), migration duration, 

migration distance (using GPS measurements), and future migration plans.   

 

The MHM has several limitations. The MHM residence histories list only locations where the 

respondent has lived for six months or more; residences of less than six months are not included. 

Some of these shorter-term residences could still become permanent (and could contribute 

meaningfully to health status).  In addition, while the MHM is well-suited to measure migration 

streams originating from rural areas, it is limited in the extent to which it can measure migration 

from urban areas within Malawi.     

 

Future Plans 

The MHM will conduct a third wave of data collection, beginning in 2018.  This data collection 

will follow the same approach as previous waves by interviewing all migrants formerly 

interviewed by the MHM and any individuals who moved out of the MLSFH sample area to 

another location within Malawi by 2018 (along with new spouses). 
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The MHM was funded by two sources: the original 2007 cohort of migrants was funded by a 

grant from the NIA (P30 AG12836, Beth Soldo P.I.); the second wave in 2012 was funded by 

NICHD R21HD071471-01 (Anglewicz & Kohler, PIs).  The MLSFH, on which the MHM was 

built, was funded by NICHD grants R03 HD05 8976, R21 HD050652, R01 HD044228, R01 

HD053781, as well as funding through R24 HD-044964. 

 

Data Sharing and Collaboration 

Information about the MHM is available on the MLSFH project website at 

http://malawi.pop.upenn.edu. Researchers interested in using MHM data that have not yet been 

made publicly available on the MLSFH website can submit a two-page description of their 

proposed analysis plan to the MHM principal investigator (mail to: panglewi@tulane.edu). If 

approved, researchers will then be asked to sign a Data Use Agreement to access and utilize the 

data. For comparisons of migrants and non-migrants, MHM data can be linked to the public-use 

MLSFH data that can be requested at http://malawi.pop.upenn.edu. All analyses of the restricted 

MHM data are conducted in collaboration with members of the MHM study team.  
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Tables and Figures 

 

Figure 1: MHM Sample Flow Chart 

 

MLSFH 2006 Target Sample: 4950 

     Interviewed: 3431 

     Migrated by MLSFH 2004: 442 

     New migrants by 2006: 362 

 

    Total moved by 2006:
1 

804 MHM 1 2007 

  Other outcome: 715 Initial target sample:
1 

804 

    

  

International: 89 

  

   

Final target sample: 715 

  MLSFH 2008 Target Sample: 5492 

 

Interviewed: 398 

  Interviewed: 4036 

 

Died: 13 

  New migrants by 2008: 198 

 

Other: 304 

  Total moved by 2008:
2 

560 

 

New Spouses: 130 

  Other outcome: 896 

     

       

       MLSFH 2010 Target Sample: 5914 

     Interviewed: 3798 

     New migrants by 2010: 536 

 

    Total moved by 2010:
2 

1096 MHM 2 2013 

Other outcome: 1020 Migrants Non-migrant comparison
3
 

   

Initial target sample:
2
 1096 Final target sample: 751 

   

International: 83 Interviewed: 604 

  

  

Final target sample: 1013 Died: 21 

   

Interviewed: 722 Other: 126 

   

Died: 39     

   

Other: 252     

   

New Spouses: 120     

Notes: (1) The sample for MHM 1 was all individuals interviewed in a previous MLSFH wave but moved 

elsewhere by 2006; (2) total moved by 2008 and 2010 includes only migrants interviewed in 2004 or sooner, as 

per MHM 2 sampling approach; thus the sample for MHM 2 was all migrants interviewed since 2001 but moved 

elsewhere by 2010; (3) the non-migrant comparison group in MHM 2 was randomly selected from the MLSFH 

roster from individuals who were interviewed in 2010. 
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Table 1: MHM Data Collection Content 

 MHM 1, 2007 MHM 1, 2013 

GPS coordinates GPS Coordinates 

HIV testing and counseling (Determine and Unigold rapid tests) HIV testing and counseling (Determine and Unigold rapid tests) 

Health measures Health measures 

- Overall self-rated health - Overall self-rated health 

- Self-rated health compared to peers - Self-rated health compared to peers 

 - SF-12 mental and physical health  

Family and Household Structure Family and Household Structure 

- Complete listing of household members, some select family members - Complete listing of household members, some select family members 

Financial and Non-Financial Transfers Financial and Non-Financial Transfers 

- Exchanges to and from respondents involving family and household 

members 

- Exchanges to and from respondents involving family and household 

members 

 

- Exchanges to and from most important transfers partners 

Marriage and Sexual Behavior Marriage and Sexual Behavior 

- Complete Marriage History - Complete Marriage History 

- Sexual behavior and partnerships - Sexual behavior 

- HIV/AIDS-related perceptions and behaviors - HIV/AIDS-related perceptions and behaviors 

- HIV/AIDS social network partners characteristics 

 Migration Patterns Migration Histories 

- Ties with previous village of residence  - Complete migration history for respondent 

 

- Migration patterns of family and household members 

 

Other Features of Malawi 

 

- Economic Shocks 

 

- Diet and Lifestyle 

 

- Health Care Utilization 
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Table 2: Background characteristics for MHM 2007 & 2013 

 

MHM 1, 2007 MHM 2, 2013 MHM 2, 2013 

 

Migrants Non-migrants Migrants 

Female 57.3% 59.9% 56.5% 

Mean age 34.4 40.9 35.0 

Age group 

   <20 5.5% 4.8% 6.6% 

20-29 34.7% 27.2% 41.4% 

30-39 29.9% 21.7% 21.0% 

40-49 17.6% 17.4% 14.3% 

50-59 8.8% 13.6% 9.2% 

60+ 3.5% 15.3% 7.5% 

Region of residence 

   South 29.6% 35.0% 29.1% 

Central 36.7% 31.2% 39.9% 

North 33.7% 33.8% 31.0% 

Marital status 

  

  

Married 77.2% 81.1% 79.7% 

Divorced/separated 4.8% 7.5% 11.2% 

Widowed 8.5% 9.9% 5.1% 

Never married 9.5% 1.5% 4.0% 

Level of schooling 

   None 17.6% 22.8% 13.0% 

Primary 59.3% 63.3% 65.6% 

Secondary or higher 23.1% 13.9% 21.3% 

Mean number of living children 3.6 4.8 4.1 

Health measures    

HIV positive 14.1% 6.3% 14.3% 

SF-12 physical health score (mean) ---- 53.4 53.5 

SF-12 mental health score (mean) ---- 54.8 53.9 

Migration stream    

Rural-rural ---- ---- 65.2% 

Rural-town ---- ---- 22.5% 

Rural-urban ---- ---- 12.3% 

Return migration ---- ---- 25.7% 

Moved to    

Different district 32.3% ---- 20.5% 

Different region 10.0% ---- 7.8% 

Ever lived outside district for 6+ months since age 15 51.3% ---- 46.9% 

Stayed outside district for 1+ month in last year 26.6% ---- 13.2% 

N= 398 604 722 
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Table 3: Pre-migration differences between migrants found and those not found 

 

MHM 1 MHM 2 

 

Not Found Found Not Found Found 

Female 53.6% 57.2% 44.4% 56.2%*** 

Mean age 35.0 33.9 36.7 37.0 

Age group 

    <20 11.2% 11.8% 0.5% 0.4% 

20-29 24.1% 29.4% 45.0% 40.5% 

30-39 29.4% 29.4% 22.0% 24.4% 

40-49 22.8% 18.7% 13.9% 15.8% 

50-59 10.5% 7.9% 8.6% 9.6% 

60+ 2.0% 2.8% 10.0% 9.3% 

Region of residence 

    South 41.3% 32.5%* 36.5% 29.1%* 

Central 28.4% 29.5% 38.3% 39.9% 

North 30.3% 38.0%* 25.2% 31.0% 

Marital status 

    Married 75.8% 72.8% 80.5% 77.0% 

Divorced/separated 1.5% 2.2% 2.5% 4.5% 

Widowed 0.4% 2.0% 4.4% 5.2% 

Never married 22.3% 23.0% 12.6% 13.3% 

Level of schooling 

    None 21.7% 12.4%** 16.5% 18.4% 

Primary 63.3% 68.5% 64.5% 65.2% 

Secondary or higher 15.0% 19.1% 19.0% 16.4% 

Mean number of living children 3.2 3.4 3.3 3.3 

HIV positive 10.1% 12.1% 10.1% 8.3% 

N= 317 398 252 722 

Notes:  Difference between migrants found and not found is significant at *p≤.05. **p≤.01. 

***p≤.001. Pre-migration characteristics measured for found and not-found at 2004 for 

MHM 1 and 2008 for MHM 2; for time-varying measures, the last available measure is used 

for migrants not found.  Household wealth is measured using principal components analysis 

of 12 household amenities.  MHM 2 not found does not include deceased respondents or 

those moving internationally.     
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Table 4: Visit Outcomes for Target Samples, MHM 2007 & 2013 

 

MHM 1, 2007 MHM 2, 2013 MHM 2, 2013 

 

Migrants Non-migrants Migrants 

Outcome of Visit N % N % N % 

Completed 398 55.7% 604 80.4% 722 71.3% 

Refused 15 2.1% 2 0.3% 15 1.5% 

Dead 13 1.8% 21 2.8% 39 3.8% 

Moved 34 4.8% 60  8.0% 37 3.7% 

Temporarily away 9 1.3% 29 3.9% 12 1.2% 

Sick/hospitalized 3 0.4% 3 0.4% 4 0.4% 

Other/not found 243 33.9% 32 4.3% 184 18.2% 

Total 715 100.0% 751 100.0% 1013 100.0% 
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Notes: MHM 1 non-migrants come from the 2006 MLSFH; differences 

between migrants and migrant statistically significant at p<0.00. 

 
Notes: HIV status is the most recent available for migrants; differences 

between migrants and migrant statistically significant at p<0.00. 
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Figure 2: HIV Prevalence by Migration Status After 
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Notes: Health (independent variable) is measured by SF12 summary scores 

of mental or physical health, migration (dependent variable) is a binary 

measure of migrant or non-migrant. Before controlling for age, difference in 

physical health status before migration is statistically significant at p<0.05.  

Health is not significantly associated with future migration in other 

regressions. 

 
Notes: Health (dependent variable) is measured by SF12 summary scores of 

mental or physical health, migration (independent variable) is a binary 

measure of migrant or non-migrant. Before controlling for age, relationship 

between migration and health is not statistically significant (at p<0.05).  

After controlling for age, relationship between migration and health is 

significant at p<0.01 for women.  

Women Men Women Men

Physical Health Mental Health

Health 1.03 1.05 1.01 1.01

Health, with age 1.01 1.02 0.99 1.00
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Figure 4: Logistic regression odds ratios for the relationship 

between migration and health, before migration
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Abstract 

 

Purpose: The Migration and Health in Malawi (MHM) Study focuses on a key challenge in 

migration research: although it has long been established that migration and health are closely 

linked, identifying the effect of migration on various health outcomes is complicated by 

methodological challenges.  The MHM Study uses a longitudinal panel pre- and post-migration 

study design (with a non-migrant comparison group) to measure and/or control for important 

characteristics that affect both migration and health outcomes.    

 

Participants: Data are available for two waves.  The MHM interviewed 398 of 715 migrants in 

2007 (55.7%) and 722 of 1,013 in 2013 (71.3%); as well as 80.4% (604) of a non-migrant 

reference group in 2013.  The total interviewed sample size for the MHM in both waves is 1,809.  

These data include extensive information on lifetime migration, socioeconomic and demographic 

characteristics, sexual behaviors, marriage, household/family structure, social networks and 

social capital, HIV/AIDS biomarkers, and other dimensions of health.  

  

Findings to Date: Our result for the relationship between migration and health differ by health 

measure and analytic approach.  Migrants in Malawi have a significantly higher HIV prevalence 

than non-migrants, which is primarily due to the selection of HIV positive individuals into 

migration. We find evidence for health selection; physically healthier men and women are more 

likely to move, partly because migration selects younger individuals.  However, we do not find 

differences in physical or mental health between migrants and non-migrants after moving.   

 

Future Plans: We are preparing for a third round of data collection for these (and any new) 

migrants, which will take place in 2018.  This cohort will be used to examine the effect of 

migration on various health measures and behaviors, including general mental and physical 

health, smoking and alcohol use, access to and use of health services, and use of antiretroviral 

therapy (ART).     

 

Strengths and Limitations of the Study 

- This Migration and Health in Malawi (MHM) Study features longitudinal panel data for 

migrants (before and after migration), and a comparison group of non-migrants.  

- These data are used to examine key issues in migration research, such as migration health 

selection, the effect of migration on health, and the health status of return migrants. 

- Although the MHM study includes migrants to different destinations (rural, town, urban), 

all originate from rural areas; migrants originating from towns or cities are not included.  

The MHM also does not include in-migrants to the sample area, only those leaving. 
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Introduction  

It has long been assumed that migration and health are closely linked, but empirical results vary 

across settings and research designs.  Many studies suggest that moving to a new location can 

improve health and well-being, and research often shows that individuals who previously 

migrated are in better health than their non-mobile counterparts [1-4].  Other studies have 

concluded that moving - to cities, for example – can have deleterious effects on health outcomes, 

e.g., acquisition of human immunodeficiency virus (HIV) and other sexually transmitted 

infections (STIs) [5-7].   

 

It has been challenging to empirically establish that migration causes changes in health, due to 

the need to address (1) possible selection bias, that healthier (or in some cases, less healthy) 

individuals are more likely to migrate [8-14]; (2) the “salmon bias” hypothesis, that less healthy 

individuals are more likely to return to areas of origin, and thus remaining migrants are relatively 

healthy [9,12,14-19], and (3) the possibility that the effect of migration on health status changes 

over time: some research shows that the better health of migrants declines as they spend more 

time in their post-migration residence [14,20-23].    

 

The above hypotheses have seldom been adequately tested with the appropriate methodological 

approaches, primarily due to data limitations.  Examining the extent of selection bias requires 

data on the health of individuals prior to migration, but research on migration across settings 

often relies on cross-sectional data to compare non-migrants with migrants after migration [24-

30].  Identifying the effect of migration on health status, as opposed to merely examining 

differences in health status for individuals after migration with non-migrant populations, is 

facilitated by longitudinal data.  However, longitudinal data that include health status for 

individuals before and after migration (in their destination) are very rare in any setting, 

particularly in sub-Saharan Africa (SSA).   

 

The relatively few existing studies on migration in SSA frequently use one of two study designs.  

The most common are cross-sectional studies with information for migrants after moving, 

sometimes including retrospective migration histories.  The second type, such as Demographic 

Surveillance Sites (DSS), are geographically based in one location, with longitudinal measures 
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collected for (1) individuals who migrate and return to the area of origin (“circular” or 

“temporary” migrants), or (2) “in” migrants, who move into the DSS site from elsewhere [5,31-

33].  Individuals who move out of the study area (“permanent” migrants) are typically not 

followed [31,33-34], an approach that is unbiased only if in-migrants are the same as permanent 

out-migrants, which is very unlikely to be the case in most settings.   

 

The Migration and Health in Malawi (MHM) Study addresses several key methodological 

challenges in research on migration and health.  Longitudinal data enables the study to (1) use 

statistical methods that reduce biases which distort the estimation of causal effects of migration 

on health outcomes, and (2) measure and control for the selection effects that hamper much of 

the existing research on health and migration: differences in health outcomes between non-

migrants and migrants prior to migration.      

 

The MHM provides one of the first population-based longitudinal datasets on migration and 

health in SSA, which addresses limitations of previous studies that often focus on migrant 

subgroups.  The focus of migration and health research in SSA has disproportionately been on 

labor migration [25,35-36], despite the fact that many migrate for marriage-, climate-, and 

household-related reasons [5,26,37-38]. Due in part to the interest in labor migration, the spatial 

movement of interest has primarily been rural-urban migration [16,39-40], and the gender focus 

has often been on male migrants [40-42].  At the same time, rural-to-rural migration is the most 

common type of movement in many parts of SSA [43-45], emerging research has shown that 

rates of female migration is increasing in SSA [45], and there are important differences in 

migrant characteristics by destination [46].  The MHM data also include men and women across 

a broad age range from young adulthood to old age.   

 

These data also contain a wide range of measures, many of which are rarely collected for 

migrants.  The MHM include extensive information on health status, HIV infection, sexual 

behavior, remittances and transfers, migration history, and social networks for migrants and non-

migrants; including measurements on the above characteristics both before and after migration 

(at post-migration locations).  The range of health measures is a particular asset for the MHM, 

since it is likely that the relationship between migration and health varies by health measure and 
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migrant group.  For example, research has often found that physically healthier individuals are 

more likely to migrate, but some studies have found migrants to have worse mental health 

[14,20], and more likely to be HIV positive or practice risky sexual behavior [6,26-27].  In 

addition, research has found that the reason for migration differs between men and women in 

SSA (with men moving for work and women moving for marriage-related reasons), and by 

destination (urban, town, rural) [43].  We therefore expect to find differences in the relationship 

between migration and health by health measure, sex, and migration stream. 

 

Primary research goals of the MHM include: (1) identify the selection effect of individuals with 

differing health status into migration in Malawi (“migration selection”); (2) estimate the causal 

effect of migration on mental and physical health status (“migration effect of health”) by using 

longitudinal data from before and after migration and by employing statistical approaches that 

control for unobserved determinants of migration and health; and (3) measure several key 

aspects of migration and health that have previously been neglected in SSA, including (a) spatial 

direction (rural-urban, rural-rural), (b) reason for migration (e.g. work, marital change, death of 

family member), (c) duration of migration, (d) gender, (e) and distance from origin.   

 

Cohort description 

Setting 

Our study is set in Malawi, a generally very poor setting with a moderate HIV epidemic.  Malawi 

is divided into three regions (Southern, Central, Northern), and 28 districts.  The largest cities in 

Malawi are the three regional capitals, Blantyre (Southern), Lilongwe (Central), and Mzuzu 

(Northern).  Each district has an administrative center, which is a common destination for 

migrants from rural areas.   

 

The MHM is integrated with another study in Malawi, the Malawi Longitudinal Study of 

Families and Health (MLSFH).  The MLSFH is a longitudinal panel survey that examines how 

families and individuals in rural Malawi cope with the high morbidity and mortality caused by 

the HIV/AIDS epidemic.  The MLSFH began in 1998 in three sites of rural Malawi, Rumphi in 

the Northern Region, Mchinji in the Central Region and Balaka in the South.  The original 

MLSFH sample included ever-married women and their spouses. The MLSFH study team 
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returned to re-interview the same respondents (along with new spouses for respondents who 

remarried between the two waves) for five additional waves of survey data collection in 2001, 

2004, 2006, 2008 and 2010.  The MLSFH target sample increased from 2,791 in 1998 to 6,306 in 

2010.  The MSLFH sample added to the sample in the following ways: (1) all new spouses for 

individuals who married in between waves, (2) a sample of young adults aged 15-25 in 2004, and 

(3) a sample of parents of respondents in 2008.  The MLSFH survey has had consistently high 

participation rates of over 70% (93% in 1998, 77% in 2001, 74% in 2004), and less than 3% 

refused to be interviewed in every wave.  Comparisons of background characteristics between 

the MLSFH data and the rural sample of the Malawi DHS found relatively few substantive 

differences [47].  MLSFH data collection in each year took place between May and August. 

More information about the MLSFH study can be found in the MLSFH Cohort Profile [47].   

 

Eligibility Criteria 

In all waves of MLSFH, the most common reason for non-participation is migration.  Migrants 

were identified through attempts to interview all respondents in the MLSFH target sample. While 

visiting the house of a respondent, the MLSFH team was informed of migration activity of 

previous respondents by friends and family members who remain in the MLSFH pre-migration 

village of the respondent.  To qualify as a “migrant”, friends and family members must report 

that the individual has moved from the MLSFH village to another location (as opposed to being 

temporarily gone with the intention to return).    

 

Sampling 

The MHM sample includes these MLSFH migrants.  The MHM has conducted two waves of 

data collection to date, in January-April 2007 and July-November 2013.  Each wave was based 

on previous MLSFH respondents who were eligible for migration: those eligible for the MHM 1 

study were the 4,950 respondents in the 2006 MLSFH target sample, and the 5,914 individuals 

MLSFH 2010 respondents were eligible for the MHM 2.  Among those eligible, the first wave 

identified 804 individuals who were previously interviewed by MLSFH and were reported to 

have moved elsewhere during MLSFH data collection in 2006.  During 2010 MLSFH data 

collection, the second wave identified 1,096 individuals who were interviewed at least once since 

2001 and had moved elsewhere.    
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Of those who moved, some migrated to areas outside of Malawi.  Specifically, 89 individuals of 

the MHM 1 target sample and 83 of the MHM 2 target samples were residing outside of Malawi 

at the time of the respective survey.  In both MHM 1 and 2, the most common country of 

destination was Zambia, followed by Mozambique, reflecting the proximity of these countries to 

Malawi.  The MHM did not seek to trace these international migrants, thus reducing the wave 

one target sample to 715 and second wave to 1,013. 

 

After removing international migrants, the MHM sought to trace all remaining internal migrants.  

The first step to do so was to identify their current location.  For this purpose, the migration 

study team first returned to the MLSFH village where the migrant previously resided, and 

administered a Migration Tracking Survey to friends or family members remaining in the 

MLSFH sample village.  The tracking survey included information on the current location of the 

migrant (including city, town, or village of residence, phone number), the reason for migration, 

and other information surrounding the circumstances of the move.  This information was used to 

trace migrants in the second step of the MHM study.   

 

In addition to internal migrants, two other samples are included in the MHM.  Following the 

MLSFH sampling strategy, the MHM interviewed all new spouses for migrants who married 

since a previous interview (130 in 2007 and 120 in 2013).  Second, due to the duration of time 

since previous interview, the MHM 2 included a “non-migrant” comparison group of 751 

individuals, randomly selected from the MLSFH roster, who had not moved at the most recent 

wave (approximately 250 per site).     

 

Despite challenges in finding mobile individuals in a low-income country setting, the MHM 

traced and re-interviewed the majority of these internal migrants.  The MHM interviewed 398 of 

715 migrants in 2007 (55.7%) and 722 of 1,013 in 2013 (71.3%); the MHM also interviewed 

80.4% (604) of the non-migrant reference group in 2013.  Overall, the total interviewed sample 

size for the MHM in both waves is 1,809, which includes 983 migrants, 222 new spouses, and 

604 non-migrants.  Of the migrants and their new spouses, 325 were interviewed at least twice, 

either in both waves of MHM, or in the first MHM wave and a subsequent MLSFH wave (i.e., 
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return migration). A flow chart of MLSFH respondents eligible for MHM, and MHM outcomes 

are shown in Figure 1.   

 

Measures 

Measures of health and health-related behaviors are central to the MHM.  The MHM has 

conducted HIV testing and counselling (HTC) at respondents' homes using Determine and 

Unigold rapid tests.  The MHM also collects extensive information on health behaviors, such as 

sexual behavior, smoking and alcohol use, access to and use of health services, and use of 

antiretroviral therapy (ART).  Other measures collected by the MHM are summarized in Table 1. 

 

The MHM also collects information on general mental and physical health, using the SF-12 set 

of questions.  The SF-12 has been shown to accurately capture physical and mental health status 

in a wide range of settings [48-50], including sub-Saharan Africa [51-52].  SF-12 scores are 

shown to be more robust measures of health than the single five point scale of health that is 

commonly used in migration research [10].  SF-12 summary measures range from 0 to 100, with 

higher scores indicating better health.  Two summary measures, a mental health component 

summary (MCS) score and a physical health component summary (PCS) score, are calculated by 

aggregating data from the eight subscales [49]. The MHM/MLSFH-SF12 mental health score is 

strongly correlated with more detailed measures of depression and anxiety that are available for 

some non-MHM respondents [53]. 

 

The MHM also provides detailed measures of migration and the motivation for changing 

residence. Among the more important measures is a full residence history for MHM respondents 

in 2013, which includes a list of all locations where they lived for 6 months or more, along with 

characteristics of the location and reasons for moving there.  Given the dearth of migration 

information in surveys in SSA, the residence histories can provide needed insight into migration 

patterns of a highly-mobile population.   

 

Study Participant Characteristics 

Characteristics of the migrants in 2007 and 2013 (i.e., after migration) and the non-migrant 

comparison group in 2013 are shown in Table 2.  Like the MLSFH, the majority of participants 
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are female, and average age is between 34 and 41 years old in both waves.  Unlike many data 

sources in SSA (such as Demographic and Health Surveys), the MHM has a substantial 

percentage of participants beyond reproductive ages: over 10% of migrants were 50 years or 

older in both MHM waves. 

 

Differences between migrants and non-migrants in some measures are evident in Table 2.  HIV 

status is higher among migrants, at 14.1% in wave 1 and 14.3% in wave 2, compared with 6.3% 

among non-migrants in wave 2.  However, mental and physical health, measured by the SF-12 

summary score, is similar between these groups. 

 

We measure different patterns of movement for MHM migrants.  Over 46% of migrants had 

lived outside of their district for six months or more since the age of 15 in MHM 2, compared 

with 51% in MHM 1.  Return migration was not uncommon in MHM 2: 25.8% of migrants in 

2013 were found in MLSFH villages of origin, and over 26% in 2007 and 13% in 2013 had lived 

outside their district for one month or more in the past year.   Although rural-to-urban migration 

has received considerable attention in the literature, intra-rural migration is the most common 

migration stream: in 2013, 65.2% of all migrants moved to another rural area, and 22.5% of 

migrants moved to a district capital, or “town”.  Rural-to-urban migration was less common, as 

only 12.3% of migrants moved to one of Malawi’s three regional capitals, Lilongwe, Blantyre or 

Mzuzu.       

 

Non-Response 

To assess potential bias due to non-response, we examine the extent to which the sample of 

migrants found in each wave may be different from those not found.  We compare background 

characteristics at baseline between migrants found and those not found in 2007 and 2013.  

Results, in Table 3, show few differences: in 2007, MHM was less likely to find migrants from 

the southern region and more likely northern region migrants, was less likely to find migrants 

with no schooling, and found relatively wealthier migrants.  The 2013 MHM wave was more 

likely to find female migrants as compared to male migrants, and less likely to find migrants 

from the southern region as compared to the other two MHM regions.   
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A full tabulation of migration tracking, including outcomes of attempts to interview, is found in 

Table 4.  The most prominent reasons for non-response among migrants were (1) moving again 

(to an unknown or relatively distant location), and (2) not having sufficient information to trace 

the migrant at their new location.  Since our approach to finding these migrants relied on 

gathering information on their location from friends and family members remaining in MLSFH 

sample villages, we expect that migrants not found left fewer friends or family behind to report 

on their location, and/or had fewer or weaker ties with MLSFH village residents after moving.  

We also expect that information on current location is less accurate for less recent migrants.  

Refusal rates were less than 3% in both waves of MHM.  There were very few instances of 

missing items, observations in these cases were dropped from the analysis.   

 

Findings to date 

The first wave of MHM was designed to examine the relationship between migration and HIV 

infection in Malawi.  As elsewhere, the MHM 1 found that there is a significant association 

between migration and HIV infection in Malawi, in which, according to chi squared tests, 

migrants have a significantly higher HIV prevalence than non-migrants [43,54], as shown in 

Figure 2 for both MHM waves (with results from chi squared tests).   

 

Contrary to a common assumption that migration is an independent risk factor for HIV infection, 

the MHM instead found that, in Malawi, the higher prevalence of HIV among migrants is due to 

the selection of HIV positive individuals into migration streams rather than any effect of 

migration on HIV infection [43,54].  The higher HIV prevalence among migrants before moving 

was established by multiple logistic regressions in which the dependent variable was migrating 

in a future wave, and the key independent variable was HIV status before migration (also 

controlling for multiple confounders, such as age).  Results for the selection of HIV positive 

individuals into migration were statistically significant and consistent by sex [43,54].  Similarly, 

Figure 3 compares HIV prevalence between migrants and non-migrants at baseline using chi 

squared tests, and again shows a significantly higher HIV prevalence among migrants before 

migration. The selection of HIV positive individuals into migration streams appears due to the 

connection between marriage, HIV status and migration in Malawi, in which HIV positive 

individuals are more likely to experience marital dissolution and subsequently move [43,54], 
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either returning to rural homes for care, or potentially to gain better access to antiretroviral 

therapy (ART). 

 

Follow-up research on the relationship between HIV infection and migration using MHM 2 

found similar results.  Using several waves of data and random effects logistic regressions where 

the dependent variable was migration in the future, and the independent variable of interest was 

HIV status from a prior wave (controlling for data collection wave, sex, age and previous 

migration), results were consistent: HIV positive individuals are significantly more likely to 

migrate than the HIV negative (unadjusted odds ratio 2.26, adjusted 2.71 95% CI 1.62–4.54) 

[55].  Next, classifying migrants by destination (rural, town, urban), MHM research also found 

that being HIV positive significantly increased the relative risk that respondent will be a rural–

urban migrant (unadjusted relative risk ratio 2.41, adjusted  4.09 95% CI 1.68–9.97),  a  rural–

town migrant (unadjusted relative risk ratio 2.03, adjusted 3.62 95% CI 1.24–10.54), and a rural–

rural migrant (unadjusted relative risk ratio 2.48, adjusted 6.28 95% CI 1.77–22.26), instead of a 

non-migrant. Being HIV positive also significantly increased the risk that a respondent will (1) 

return migrate, and (2) permanently migrate instead of not migrating [55].  

 

MHM research has also focused on the relationship between migration and health.  The MHM 

has examined two processes involved in this relationship: migration selection (differences in 

health status between migrants and non-migrants before migration), and migration effect 

(differences in health status after migration).  To examine migration selection, logistic 

regressions were estimated for a dependent variable indicating future migration, using the SF-12 

score of mental or physical health prior to migration as the main independent variable.  Figure 4 

shows results for migration selection: before migration, male and female MHM migrants have 

significantly better physical health (measured by SF-12 summary scores) than non-migrants 

(unadjusted odds ratio 1.04 for women, 1.05 for men).  But after controlling for age (accounting 

for the fact that migrants are significantly younger than non-migrants), the difference disappears 

[56].  We also find differences in health selection by destination: classifying migrants by 

destination (rural-rural, rural-town, rural-urban, all compared to non-migrants) finds that 

selection of healthier individuals into migration is strongest for rural-rural and rural-urban 

migrants, and is not evident for rural-town migrants. 
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There is a different story after migration, however.  To examine health differences between non-

migrants and migrants (after migration), we ran OLS regressions where the dependent variable is 

the SF-12 score of mental or physical health after migration, and the independent variable of 

interest is a binary indicator of migration status.  Before controlling for age there is no difference 

in health status after migration between migrants and non-migrants (Figure 5).  After age is 

added to regression models, however, female migrants are in significantly worse mental and 

physical health compared to their non-migrant peers, and there is still no significant difference in 

health status among men.  As with migration health selection, we find differences in the effect of 

migration on health by destination, with significant improvements in mental health for male 

rural-urban migrants [56].   

 

Another purpose of the MHM data is to reduce attrition bias in longitudinal analyses of MLSFH 

data, an important potential bias when migrants are systematically different from non-migrants.   

For this purpose, several studies have combined the MHM and MLSFH data to (1) examine 

whether migrants are systematically different in various outcomes, such as HIV testing, marriage 

and divorce, and education; and (2) reduce bias due to loss-to-follow-up [57-59].   

 

Discussion 

Overall, results to date for the MHM study shows that the relationship between internal 

migration and health in Malawi varies by health measure.  For HIV infection, we find strong 

evidence that those who are HIV positive are more likely to move in the future than those who 

are HIV negative.  The reason appears to be due to marital dissolution, which HIV positive 

individuals are more likely to experience and is often followed by migration.  This result is 

consistent across destinations, with HIV positive individuals more likely to move to other rural 

areas, towns and cities. 

 

At the same time, we find that physically healthier men and women are more likely to move.  

Results from the MHM 2 study show that men and women with better physical health are 

selected into migration.  Unlike HIV status, the relationship between physical health and 

migration varies by destination, with the healthier individuals moving to other rural areas and 
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cities, but not towns.  There is no statistically significant relationship between migration and 

mental health, however; and there are no statistically significant differences in health status after 

migration among men and women.   

 

Our findings to date have several implications for public health programs.  The fact that HIV 

positive individuals are more likely to move means that their behavior after migration will likely 

affect the future course of the epidemic: are they more likely to remarry after they move?  If so, 

do they seek others who are HIV positive as potential spouses, or do they marry HIV negative 

individuals?  In addition, since some have called for specifically targeting migrants in HIV 

prevention campaigns, our results suggest that this approach may not be effective in reducing 

incidence if many migrants are already HIV positive.  This research also has implication for 

health systems: are HIV positive individuals moving to better access antiretroviral therapy 

(ART)? Such a pattern should inform the supply of ART at various locations.  At the same time, 

it is important to note that migrants are in better physical health before moving, and there are no 

significant differences in health status after moving (not controlling for age).  Although migrants 

may use HIV-related services more than non-migrants, use of health services may not differ for 

other health conditions by migration status.   

 

Strengths and limitations 

Much migration research in SSA is motivated by a perceived connection between migration and 

HIV risk and/or status. Critical empirical investigations of these potential connections have been 

hampered by a lack of longitudinal data that includes pre- and post-migration observation.  Such 

data are essential for distinguishing between migration selection and the causal effect of 

migration on HIV and other health outcomes. Building from the MLSFH, the MHM addresses 

this limitation and is among the first population-based longitudinal datasets on migration and 

health in SSA.      

 

The MHM is also exceptional with regard to its study population and measures.  Much research 

on migration has focused on male labor migrants. In addition to these male migrants, the MHM 

also includes female labor migrants, as well as individuals moving for other reasons than work 

(see table A1 for full list of reasons for migration among MHM respondents).  As shown in 
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Table 1, both waves of the MHM capture substantial numbers of individuals over age 50, a 

population that is increasing in size in SSA, and for which little is known about migration 

patterns.  Regarding measures, the MHM data are the first to include extensive information on  a 

wide array of measures (Table 1) both before and after migration (at post-migration locations).  

The MHM also measures features of migration that are often not included in migration data, such 

as return migration, full residence histories, different migration destinations (rural-rural, rural-

town, rural-urban), duration at residence, GPS measures before and after migration, and future 

migration plans.  Finally, given that MLSFH participants generally reflect characteristics of the 

rural population of Malawi [47], and the relatively few differences in characteristics between 

migrants found and not found, our results likely reflect the populations of interest in Malawi.   

 

The MHM has several limitations. The MHM residence histories list only locations where the 

respondent has lived for six months or more; residences of less than six months are not included. 

Some of these shorter-term residences could still become permanent (and could contribute 

meaningfully to health status).  In addition, while the MHM is well-suited to measure migration 

streams originating from rural areas, it is limited in the extent to which it can measure migration 

from urban areas within Malawi.  The MLSFH does not systematically include individuals 

moving into sample areas, so the MHM is only able to measure out-migration for this population.  

Although we find few statistically significant differences in characteristics between migrants 

found and those not found (Table 3), it is possible that these groups differ in other characteristics, 

some of which may be related to individual health; and they may also differ in health after 

migration (and they may have died at a higher rate than those found).  These possible biases 

would affect our analysis of migration health selection, and the impact of migration on health.    

 

Future Plans 

The MHM will conduct a third wave of data collection, beginning in 2018.  This data collection 

will follow the same approach as previous waves by interviewing all migrants formerly 

interviewed by the MHM and any individuals who moved out of the MLSFH sample area to 

another location within Malawi by 2018 (along with new spouses).  In addition to this new data 

collection, we also intend to examine other research topics related to migration and health, 

including differences by age (specifically focusing on older respondents), for reproductive health 
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measures and other health measures, distance of migration, and the relationship between 

migration and transfers.    
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Tables and Figures 

Figure 1: MHM Sample Flow Chart 

    Notes: the MHM studies also interviewed new spouses of migrants, 130 in 2007 and 120 in 2013; (1) the "other" 

outcome includes such reasons as temporarily away, sick/hospitalized, refused.  A full tabulation of other 

outcomes for the MHM is shown in Table 4; (2) the sample for MHM 1 was all individuals interviewed in a previous 

MLSFH wave but moved elsewhere by 2006; (3) the sample for MHM 2 was all individuals interviewed since 2001 

but moved elsewhere by 2010; (4) the non-migrant comparison group in MHM 2 was randomly selected from the 

MLSFH roster from individuals who were interviewed in 2010. 
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Table 1: MHM Data Collection Content 

 MHM 1, 2007 MHM 1, 2013 

GPS coordinates GPS Coordinates 

HIV testing and counseling (Determine and Unigold rapid tests) HIV testing and counseling (Determine and Unigold rapid tests) 

Health measures Health measures 

- Overall self-rated health - Overall self-rated health 

- Self-rated health compared to peers - Self-rated health compared to peers 

 - SF-12 mental and physical health  

Family and Household Structure Family and Household Structure 

- Complete listing of household members, some select family members - Complete listing of household members, some select family members 

Financial and Non-Financial Transfers Financial and Non-Financial Transfers 

- Exchanges to and from respondents involving family and household 

members 

- Exchanges to and from respondents involving family and household 

members 

 

- Exchanges to and from most important transfers partners 

Marriage and Sexual Behavior Marriage and Sexual Behavior 

- Complete Marriage History - Complete Marriage History 

- Sexual behavior and partnerships - Sexual behavior 

- HIV/AIDS-related perceptions and behaviors - HIV/AIDS-related perceptions and behaviors 

- HIV/AIDS social network partners characteristics 

 Migration Patterns Migration Histories 

- Ties with previous village of residence  - Complete migration history for respondent 

 

- Migration patterns of family and household members 

 

Other Features of Malawi 

 

- Economic Shocks 

 

- Diet and Lifestyle 

 

- Health Care Utilization 
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Table 2: Background characteristics for MHM 2007 & 2013 

 

MHM 1, 2007 MHM 2, 2013 MHM 2, 2013 

 

Migrants Non-migrants Migrants 

Female 57.3% 59.9% 56.5% 

Mean age 34.4 40.9 35.0 

Age group 

   <20 5.5% 4.8% 6.6% 

20-29 34.7% 27.2% 41.4% 

30-39 29.9% 21.7% 21.0% 

40-49 17.6% 17.4% 14.3% 

50-59 8.8% 13.6% 9.2% 

60+ 3.5% 15.3% 7.5% 

Region of residence 

   South 29.6% 35.0% 29.1% 

Central 36.7% 31.2% 39.9% 

North 33.7% 33.8% 31.0% 

Marital status 

  

  

Married 77.2% 81.1% 79.7% 

Divorced/separated 4.8% 7.5% 11.2% 

Widowed 8.5% 9.9% 5.1% 

Never married 9.5% 1.5% 4.0% 

Level of schooling 

   None 17.6% 22.8% 13.0% 

Primary 59.3% 63.3% 65.6% 

Secondary or higher 23.1% 13.9% 21.3% 

Mean number of living children 3.6 4.8 4.1 

Health measures    

HIV positive 14.1% 6.3% 14.3% 

SF-12 physical health score (mean) ---- 53.4 53.5 

SF-12 mental health score (mean) ---- 54.8 53.9 

Diet & lifestyle    

Ever drink alcoholic beverages ---- 22.2% 24.7% 

Ever smoke tobacco or use smokeless tobacco ---- 18.3% 15.4% 

Have spending money for self ---- 57.5% 45.7% 

Average number of days per week eat outside house ---- 0.56 0.67 

Migration stream    

Rural-rural ---- ---- 65.2% 

Rural-town ---- ---- 22.5% 

Rural-urban ---- ---- 12.3% 

Return migration ---- ---- 25.7% 

Moved to    

Different district 32.3% ---- 20.5% 

Different region 10.0% ---- 7.8% 
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Ever lived outside district for 6+ months since age 15 51.3% ---- 46.9% 

Stayed outside district for 1+ month in last year 26.6% ---- 13.2% 

N= 398 604 722 

Notes: percentages of those accepting HIV testing were 90.5% in MHM 1, 94.8% of MHM 2 non-migrants, and 

94.2% of MHM 2 migrants. Other than HIV positive, there were fewer than 1% missing values for all measures. 
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Table 3: Pre-migration differences between migrants found and those not found 

 

MHM 1 MHM 2 

 

Not Found Found Not Found Found 

Female 53.6% 57.2% 44.4% 56.2%*** 

Mean age 35.0 33.9 36.7 37.0 

Age group 

    <20 11.2% 11.8% 0.5% 0.4% 

20-29 24.1% 29.4% 45.0% 40.5% 

30-39 29.4% 29.4% 22.0% 24.4% 

40-49 22.8% 18.7% 13.9% 15.8% 

50-59 10.5% 7.9% 8.6% 9.6% 

60+ 2.0% 2.8% 10.0% 9.3% 

Region of residence 

    South 41.3% 32.5%* 36.5% 29.1%* 

Central 28.4% 29.5% 38.3% 39.9% 

North 30.3% 38.0%* 25.2% 31.0% 

Marital status 

    Married 75.8% 72.8% 80.5% 77.0% 

Divorced/separated 1.5% 2.2% 2.5% 4.5% 

Widowed 0.4% 2.0% 4.4% 5.2% 

Never married 22.3% 23.0% 12.6% 13.3% 

Level of schooling 

    None 21.7% 12.4%** 16.5% 18.4% 

Primary 63.3% 68.5% 64.5% 65.2% 

Secondary or higher 15.0% 19.1% 19.0% 16.4% 

Mean number of living children 3.2 3.4 3.3 3.3 

HIV positive 10.1% 12.1% 10.1% 8.3% 

N= 317 398 252 722 

Notes:  Difference between migrants found and not found is significant at *p≤0.05, 

**p≤0.01, ***p≤0.001. Pre-migration characteristics measured for found and not-found at 

2004 for MHM 1 and 2008 for MHM 2; for time-varying measures, the last available 

measure is used for migrants not found.  Household wealth is measured using principal 

components analysis of 12 household amenities.  MHM 2 not found does not include 

deceased respondents or those moving internationally.     
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Table 4: Visit Outcomes for Final Target Samples, MHM 2007 & 2013 

 

MHM 1, 2007 MHM 2, 2013 MHM 2, 2013 

 

Migrants Non-migrants Migrants 

Outcome of Visit N % N % N % 

Completed 398 55.7% 604 80.4% 722 71.3% 

Refused 15 2.1% 2 0.3% 15 1.5% 

Dead 13 1.8% 21 2.8% 39 3.8% 

Moved 34 4.8% 60  8.0% 37 3.7% 

Temporarily away 9 1.3% 29 3.9% 12 1.2% 

Sick/hospitalized 3 0.4% 3 0.4% 4 0.4% 

Other/not found 243 33.9% 32 4.3% 184 18.2% 

Total 715 100.0% 751 100.0% 1013 100.0% 

Notes: the “other” category includes several other reasons for non-interview, none of which individually 

represents a substantial proportion of the overall category, such as imprisonment, identity unknown, and 

incapable of interview.  This table does not include international migrants (89 in 2007 and 83 in 2013), for 

whom visits were not attempted. 
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Figure 2: HIV Prevalence by Migration Status After Migration, MHM 1 & 

MHM 2 

Notes: MHM 1 non-migrants come from the 2006 MLSFH; differences 

between migrants and non-migrants chi squared tests statistically significant 

at p<0.00. 

Figure 3: HIV Prevalence by Migration Status Before Migration, MHM 1 

& MHM 2 

Notes: HIV status is the most recent available for migrants; differences 

between migrants and non-migrants chi squared tests statistically significant 

at p<0.00. 
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Figure 4: Logistic regression odds ratios for the relationship between 

migration and health, before migration 

Notes: Health (independent variable) is measured by SF12 summary scores 

of mental or physical health, migration (dependent variable) is a binary 

measure of migrant or non-migrant. Difference in physical health status 

before migration is statistically significant at p<0.05 for both men and 

women.   

Figure 5: Health effect: OLS Regression coefficients for relationship 

between migration and health, after migration  

Notes: Health (dependent variable) is measured by SF12 summary scores of 

mental or physical health, migration (independent variable) is a binary 

measure of migrant or non-migrant. The relationship between migration and 

health is not statistically significant (at p<0.05).   
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participants. Describe methods of follow-up 

 (b) For matched studies, give matching criteria and number of exposed and 

unexposed 

7-8, 

T1 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable 

7-8, 

T1 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group 

4-6, 

9-10 

Bias 9 Describe any efforts to address potential sources of bias 

6-7, 

F1 

Study size 10 Explain how the study size was arrived at 

10-12 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 

10-12 Statistical methods 12 (a) Describe all statistical methods, including those used to control for 

confounding 

11-12 (b) Describe any methods used to examine subgroups and interactions 

10 (c) Explain how missing data were addressed 

9-10, 

T3 

(d) If applicable, explain how loss to follow-up was addressed 

11 (e) Describe any sensitivity analyses 

 Results 

6-8, 

F1 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

10-11, 

T3,T4 

(b) Give reasons for non-participation at each stage 

F1 (c) Consider use of a flow diagram 

T2 Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) 

and information on exposures and potential confounders 

T2 (b) Indicate number of participants with missing data for each variable of interest 

 (c) Summarise follow-up time (eg, average and total amount) 
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T2, 

F2 

Outcome data 15* Report numbers of outcome events or summary measures over time 

11-12 Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

N/A (b) Report category boundaries when continuous variables were categorized 

N/A (c) If relevant, consider translating estimates of relative risk into absolute risk for 

a meaningful time period 

10-12 Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses 

 Discussion 

11-13 Key results 18 Summarise key results with reference to study objectives 

14-15 Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias 

12-13 Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and other 

relevant evidence 

14 Generalisability 21 Discuss the generalisability (external validity) of the study results 

 Other information 

15-16 Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at http://www.strobe-statement.org. 
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Table A1: Reasons for migration, MHM migrants 2007 & 2013 

 
MHM 1, 2007 MHM 2, 2013 

 
Female Migrants Male Migrants All Migrants Female Migrants Male Migrants All Migrants 

  Freq. % Freq. % Freq. % Freq. % Freq. % Freq. % 

To look for work / offered job 44 19.4% 65 38.0% 109 27.4% 60 16.0% 83 29.9% 143 21.9% 

Attending school 8 3.5% 9 5.3% 17 4.3% 5 1.3% 7 2.5% 12 1.8% 

Divorce/separation or widowhood 37 16.3% 9 5.3% 46 11.6% 50 13.3% 15 5.4% 65 10.0% 

New marriage 56 24.7% 16 9.4% 72 18.1% 132 35.2% 54 19.4% 186 28.5% 

Illness 20 8.8% 3 1.8% 23 5.8% 8 2.1% 1 0.4% 9 1.4% 

Staying with relative 9 4.0% 13 7.6% 22 5.5% 9 2.4% 5 1.8% 14 2.1% 

New land for farming 24 10.6% 35 20.5% 59 14.8% 48 12.8% 54 19.4% 102 15.6% 

Conflict with others in village 7 3.1% 1 0.6% 8 2.0% 31 8.3% 21 7.6% 52 8.0% 

Other reason 22 9.7% 20 11.7% 42 10.6% 32 8.5% 38 13.7% 70 10.7% 

Total 227 100.0% 171 100.0% 398 100.0% 375 100.0% 278 100.0% 653 100.0% 

Notes: Limited to categories that are consistent across waves; in 2013 reason for migration was asked only for those who lived elsewhere for 6 months or more 
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Figure 1: MHM Sample Flow Chart  
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Figure 2: HIV Prevalence by Migration Status After Migration, MHM 1 & MHM 2  
 

176x108mm (300 x 300 DPI)  

 

 

Page 34 of 37

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

  

 

 

Figure 3: HIV Prevalence by Migration Status Before Migration, MHM 1 & MHM 2  
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Figure 4: Logistic regression odds ratios for the relationship between migration and health, before migration 
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Figure 5: Health effect: OLS Regression coefficients for relationship between migration and health, after 
migration  
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Abstract 

 

Purpose: The Migration and Health in Malawi (MHM) Study focuses on a key challenge in 

migration research: although it has long been established that migration and health are closely 

linked, identifying the effect of migration on various health outcomes is complicated by 

methodological challenges.  The MHM Study uses a longitudinal panel pre- and post-migration 

study design (with a non-migrant comparison group) to measure and/or control for important 

characteristics that affect both migration and health outcomes.    

 

Participants: Data are available for two waves.  The MHM interviewed 398 of 715 migrants in 

2007 (55.7%) and 722 of 1,013 in 2013 (71.3%); as well as 604 of 751 (80.4%) for a non-

migrant reference group in 2013.  The total interviewed sample size for the MHM in both waves 

is 1,809.  These data include extensive information on lifetime migration, socioeconomic and 

demographic characteristics, sexual behaviors, marriage, household/family structure, social 

networks and social capital, HIV/AIDS biomarkers, and other dimensions of health.  

  

Findings to Date: Our result for the relationship between migration and health differ by health 

measure and analytic approach.  Migrants in Malawi have a significantly higher HIV prevalence 

than non-migrants, which is primarily due to the selection of HIV positive individuals into 

migration. We find evidence for health selection; physically healthier men and women are more 

likely to move, partly because migration selects younger individuals.  However, we do not find 

differences in physical or mental health between migrants and non-migrants after moving.   

 

Future Plans: We are preparing a third round of data collection for these (and any new) 

migrants, which will take place in 2018.  This cohort will be used to examine the effect of 

migration on various health measures and behaviors, including general mental and physical 

health, smoking and alcohol use, access to and use of health services, and use of antiretroviral 

therapy (ART).     

 

Strengths and Limitations of the Study 

- This Migration and Health in Malawi (MHM) Study features longitudinal panel data for 

migrants (before and after migration), and a comparison group of non-migrants.  

- These data are used to examine key issues in migration research, such as migration health 

selection, the effect of migration on health, and the health status of return migrants. 

- Although the MHM study includes migrants to different destinations (rural, town, urban), 

all originate from rural areas; migrants originating from towns or cities are not included.  

The MHM also does not include in-migrants to the sample area, only those leaving. 
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Introduction  

It has long been assumed that migration and health are closely linked, but empirical results vary 

across settings and health measures.  Many studies suggest that moving to a new location can 

improve health and well-being, and research often shows that individuals who previously 

migrated are in better health than their non-mobile counterparts [1-4].  Other studies have 

concluded that moving - to cities, for example – can have deleterious effects on health outcomes, 

e.g., acquisition of human immunodeficiency virus (HIV) and other sexually transmitted 

infections (STIs) [5-7].   

 

It has been challenging to empirically establish that migration causes changes in health, due to 

the need to address (1) possible selection bias, that healthier (or in some cases, less healthy) 

individuals are more likely to migrate [8-14]; (2) the “salmon bias” hypothesis, that less healthy 

individuals are more likely to return to areas of origin, and thus remaining migrants are relatively 

healthy [9,12,14-19], and (3) the possibility that the effect of migration on health status changes 

over time: some research shows that the better health of migrants declines as they spend more 

time in their post-migration residence [14,20-23].    

 

The above hypotheses have seldom been adequately tested with the appropriate methodological 

approaches, primarily due to data limitations.  Examining the extent of selection bias requires 

data on the health of individuals prior to migration, but research on migration across settings 

often relies on cross-sectional data to compare non-migrants with migrants after migration [24-

30].  Identifying the effect of migration on health status, as opposed to merely examining 

differences in health status for individuals after migration with non-migrant populations, is 

facilitated by longitudinal data.  However, longitudinal data that include health status for 

individuals before and after migration (in their destination) are very rare in any setting, 

particularly in sub-Saharan Africa (SSA).   

 

The relatively few existing studies on migration in SSA frequently use one of two study designs.  

The most common are cross-sectional studies with information for migrants after moving, 

sometimes including retrospective migration histories.  The second type, such as Demographic 

Surveillance Sites (DSS), are geographically based in one location, with longitudinal measures 

Page 3 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

4 

 

collected for (1) individuals who migrate and return to the area of origin (“circular” or 

“temporary” migrants), or (2) “in” migrants, who move into the DSS site from elsewhere [5,31-

33].  Individuals who move out of the study area (“permanent” migrants) are typically not 

followed [31,33-34], an approach that is unbiased only if in-migrants are the same as permanent 

out-migrants, which is very unlikely to be the case in most settings.   

 

The Migration and Health in Malawi (MHM) Study addresses several key methodological 

challenges in research on migration and health.  Longitudinal data enables the study to (1) use 

statistical methods that reduce biases which distort the estimation of causal effects of migration 

on health outcomes, and (2) measure and control for the selection effects that are missing from 

much of the existing research on health and migration: differences in health outcomes between 

non-migrants and migrants prior to migration.      

 

The MHM provides one of the first population-based longitudinal datasets on migration and 

health in SSA, which addresses several limitations of previous studies.  A common limitation is 

the focus on migrant subgroups, rather than all migrants.  Research on migration and health in 

SSA has disproportionately been on labor migration [25,35-36], despite the fact that many 

migrate for marriage-, climate-, and household-related reasons [5,26,37-38]. Due in part to the 

interest in labor migration, the spatial movement of interest has primarily been rural-urban 

migration [16,39-40], and the gender focus has often been on male migrants [40-42].  At the 

same time, rural-to-rural migration is the most common type of movement in many parts of SSA 

[43-45], emerging research has shown that rates of female migration is increasing in SSA [45], 

and there are important differences in migrant characteristics by destination [46].  The MHM 

data also include men and women across a broad age range from young adulthood (age 15) to old 

age.   

 

These data also contain a wide range of measures, many of which are rarely collected for 

migrants.  Health measures used in previous research have been limited, with predominant focus 

on outcomes like fertility, child health and mortality, and HIV infection (SSA) [5-7,11,27,47-51], 

and very little research on the relationship between migration and general health (mental and 

physical).   The MHM include extensive information on health status, HIV infection, sexual 
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behavior, remittances and transfers, migration history, and social networks for migrants and non-

migrants; including measurements on the above characteristics both before and after migration 

(at post-migration locations).  The range of health measures is a particular asset for the MHM, 

since it is likely that the relationship between migration and health varies by health measure and 

migrant group.  For example, research has often found that physically healthier individuals are 

more likely to migrate, but some studies have found migrants to have worse mental health 

[14,20], and more likely to be HIV positive or practice risky sexual behavior [6,26-27].  In 

addition, research has found that the reason for migration differs between men and women in 

SSA (with men moving for work and women moving for marriage-related reasons), and by 

destination (urban, town, rural) [43].  We therefore expect to find differences in the relationship 

between migration and health by health measure, sex, and migration stream. 

 

Primary research goals of the MHM are to (1) identify the selection effect of individuals with 

differing health status into migration in Malawi (“migration selection”); (2) estimate the causal 

effect of migration on mental and physical health status (“migration effect of health”) by using 

longitudinal data from before and after migration and by employing statistical approaches that 

control for unobserved determinants of migration and health; and (3) measure several key 

aspects of migration and health that have previously been neglected in SSA, including (a) spatial 

direction (rural-urban, rural-rural), (b) reason for migration (e.g. work, marital change, death of 

family member), (c) duration of migration, (d) gender, (e) and distance from origin.   

 

Cohort description 

Setting 

Our study is set in Malawi, a low income setting with a moderate HIV epidemic.  Malawi is 

divided into three regions (Southern, Central, Northern), and 28 districts.  The largest cities in 

Malawi are the three regional capitals, Blantyre (Southern), Lilongwe (Central), and Mzuzu 

(Northern).  Each district has an administrative center, which is a common destination for 

migrants from rural areas.   

 

The MHM is integrated with another study in Malawi, the Malawi Longitudinal Study of 

Families and Health (MLSFH).  The MLSFH is a longitudinal panel survey that examines how 
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families and individuals in rural Malawi cope with the high morbidity and mortality caused by 

the HIV/AIDS epidemic.  The MLSFH began in 1998 in three sites of rural Malawi, Rumphi in 

the Northern Region, Mchinji in the Central Region and Balaka in the South.  The original 

MLSFH sample included ever-married women and their spouses. The MLSFH study team 

returned to re-interview the same respondents (along with new spouses for respondents who 

remarried between the two waves) for five additional waves of survey data collection in 2001, 

2004, 2006, 2008 and 2010.  The MLSFH target sample increased from 2,791 in 1998 to 6,306 in 

2010.  The MSLFH sample added to the sample in the following ways: (1) all new spouses for 

individuals who married in between waves, (2) a sample of young adults aged 15-25 in 2004, and 

(3) a sample of parents of respondents in 2008.  The MLSFH survey has had consistently high 

participation rates of over 70% (93% in 1998, 77% in 2001, 74% in 2004), and less than 3% 

refused to be interviewed in every wave.  Comparisons of background characteristics between 

the MLSFH data and the rural sample of the Malawi DHS found relatively few substantive 

differences [52].  The MSLFH offered HIV testing and test results to participants in 2004, 2006 

and 2008. The MLSFH conducted extensive pre- and post-HIV test counseling for all 

participants, and all those who tested positive for HIV were referred to health facilities for 

confirmatory testing and determining of eligibility for ART.  MLSFH data collection in each 

year took place between May and August. More information about the MLSFH study can be 

found in the MLSFH Cohort Profile [52].   

 

Eligibility Criteria 

In all waves of MLSFH, the most common reason for non-participation is migration.  Migrants 

were identified through attempts to interview all respondents in the MLSFH target sample. While 

visiting the house of a respondent, the MLSFH team was informed of migration activity of 

previous respondents by friends and family members who remain in the MLSFH pre-migration 

village of the respondent.  To qualify as a “migrant”, friends and family members must report 

that the individual has moved from the MLSFH village to another location (as opposed to being 

temporarily gone with the intention to return).    

 

Sampling 
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The MHM sample includes these MLSFH migrants.  The MHM has conducted two waves of 

data collection to date, in January-April 2007 and July-November 2013.  Each wave was based 

on previous MLSFH respondents who were eligible for migration: those eligible for the MHM 1 

study were the 4,950 respondents in the 2006 MLSFH target sample, and the 5,914 individuals 

MLSFH 2010 respondents were eligible for the MHM 2.  Among those eligible, the first wave 

identified 804 individuals who were previously interviewed by MLSFH and were reported to 

have moved elsewhere during MLSFH data collection in 2006.  During 2010 MLSFH data 

collection, the second wave identified 1,096 individuals who were interviewed at least once since 

2001 and had moved elsewhere.    

 

Of those who moved, some migrated to areas outside of Malawi.  Specifically, 89 individuals of 

the MHM 1 target sample and 83 of the MHM 2 target samples were residing outside of Malawi 

at the time of the respective survey.  In both MHM 1 and 2, the most common country of 

destination was Zambia, followed by Mozambique, reflecting the proximity of these countries to 

Malawi.  The MHM did not seek to trace these international migrants, thus reducing the wave 

one target sample to 715 and second wave to 1,013. 

 

After removing international migrants, the MHM sought to trace all remaining internal migrants.  

The first step to do so was to identify their current location.  For this purpose, the migration 

study team first returned to the MLSFH village where the migrant previously resided, and 

administered a Migration Tracking Survey to friends or family members remaining in the 

MLSFH sample village.  The tracking survey included information on the current location of the 

migrant (including city, town, or village of residence, phone number), the reason for migration, 

and other information surrounding the circumstances of the move.  This information was used to 

trace migrants in the second step of the MHM study.   

 

In addition to internal migrants, two other samples are included in the MHM.  Following the 

MLSFH sampling strategy, the MHM interviewed all new spouses for migrants who married 

since a previous interview (130 in 2007 and 120 in 2013).  Second, due to the duration of time 

since previous interview, the MHM 2 included a “non-migrant” comparison group of 751 
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individuals, randomly selected from the MLSFH roster, who had not moved at the most recent 

wave (approximately 250 per site).     

 

Despite challenges in finding mobile individuals in a low-income country setting, the MHM 

traced and re-interviewed the majority of these internal migrants.  The MHM interviewed 398 of 

715 migrants in 2007 (55.7%) and 722 of 1,013 in 2013 (71.3%); the MHM also interviewed 

80.4% (604) of the non-migrant reference group in 2013.  Overall, the total interviewed sample 

size for the MHM in both waves is 1,809, which includes 983 migrants, 222 new spouses, and 

604 non-migrants.  Of the migrants and their new spouses, 325 were interviewed at least twice, 

either in both waves of MHM, or in the first MHM wave and a subsequent MLSFH wave (i.e., 

return migration). A flow chart of MLSFH respondents eligible for MHM, and MHM outcomes 

are shown in Figure 1.   

 

Measures 

Measures of health and health-related behaviors are central to the MHM.  The MHM has 

conducted HIV testing and counselling (HTC) at respondents' homes using Determine and 

Unigold rapid tests, following the same procedures as the MLSFH.  The MHM also collects 

extensive information on health behaviors, such as sexual behavior, smoking and alcohol use, 

access to and use of health services, and use of antiretroviral therapy (ART).  Other measures 

collected by the MHM are summarized in Table 1. 

 

The MHM also collects information on general mental and physical health, using the SF-12 set 

of questions.  The SF-12 has been shown to accurately capture physical and mental health status 

in a wide range of settings [53-55], including sub-Saharan Africa [56-57].  SF-12 scores are 

shown to be more robust measures of health than the single five point scale of health that is 

commonly used in migration research [10].  SF-12 summary measures range from 0 to 100, with 

higher scores indicating better health.  Two summary measures, a mental health component 

summary (MCS) score and a physical health component summary (PCS) score, are calculated by 

aggregating data from the eight subscales [54]. The MHM/MLSFH-SF12 mental health score is 

strongly correlated with more detailed measures of depression and anxiety that are available for 

some non-MHM respondents [58]. 
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The MHM also provides detailed measures of migration and the motivation for changing 

residence. Among the more important measures is a full residence history for MHM respondents 

in 2013, which includes a list of all locations where they lived for 6 months or more, along with 

characteristics of the location and reasons for moving there.  Given the dearth of migration 

information in surveys in SSA, the residence histories can provide needed insight into migration 

patterns of a highly-mobile population.   

 

Study Participant Characteristics 

Characteristics of the migrants in 2007 and 2013 (i.e., after migration) and the non-migrant 

comparison group in 2013 are shown in Table 2.  Like the MLSFH, the majority of participants 

are female, and average age is between 34 and 41 years old in both waves.  Unlike many data 

sources in SSA (such as Demographic and Health Surveys), the MHM has a substantial 

percentage of participants beyond reproductive ages: over 10% of migrants were 50 years or 

older in both MHM waves. 

 

Differences between migrants and non-migrants in some measures are evident in Table 2.  HIV 

status is higher among migrants, at 14.1% in wave 1 and 14.3% in wave 2, compared with 6.3% 

among non-migrants in wave 2.  However, mental and physical health, measured by the SF-12 

summary score, is similar between these groups. 

 

We measure different patterns of movement for MHM migrants.  Over 46% of migrants had 

lived outside of their district for six months or more since the age of 15 in MHM 2, compared 

with 51% in MHM 1.  Return migration was not uncommon in MHM 2: 25.8% of migrants in 

2013 were found in MLSFH villages of origin, and over 26% in 2007 and 13% in 2013 had lived 

outside their district for one month or more in the past year.   Although rural-to-urban migration 

has received considerable attention in the literature, intra-rural migration is the most common 

migration stream: in 2013, 65.2% of all migrants moved to another rural area, and 22.5% of 

migrants moved to a district capital, or “town”.  Rural-to-urban migration was less common, as 

only 12.3% of migrants moved to one of Malawi’s three regional capitals, Lilongwe, Blantyre or 

Mzuzu.       
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Non-Response 

To assess potential bias due to non-response, we examine the extent to which the sample of 

migrants found in each wave may be different from those not found.  We compare background 

characteristics at baseline between migrants found and those not found in 2007 and 2013.  

Results, in Table 3, show few differences: in 2007, MHM was less likely to find migrants from 

the southern region and more likely northern region migrants, was less likely to find migrants 

with no schooling, and found relatively wealthier migrants.  The 2013 MHM wave was more 

likely to find female migrants as compared to male migrants, and less likely to find migrants 

from the southern region as compared to the other two MHM regions.   

 

A full tabulation of migration tracking, including outcomes of attempts to interview, is found in 

Table 4.  The most prominent reasons for non-response among migrants were (1) moving again 

(to an unknown or relatively distant location), and (2) not having sufficient information to trace 

the migrant at their new location.  Since our approach to finding these migrants relied on 

gathering information on their location from friends and family members remaining in MLSFH 

sample villages, we expect that migrants not found left fewer friends or family behind to report 

on their location, and/or had fewer or weaker ties with MLSFH village residents after moving.  

We also expect that information on current location is less accurate for less recent migrants.  

Refusal rates were less than 3% in both waves of MHM.  There were very few instances of 

missing items, observations in these cases were dropped from the analysis.   

 

Findings to date 

The first wave of MHM was designed to examine the relationship between migration and HIV 

infection in Malawi.  As elsewhere, the MHM 1 found that there is a significant association 

between migration and HIV infection in Malawi, in which, according to chi squared tests, 

migrants have a significantly higher HIV prevalence than non-migrants [43,59], as shown in 

Figure 2 for both MHM waves (with results from chi squared tests).   

 

Contrary to a common assumption that migration is an independent risk factor for HIV infection, 

the MHM instead found that, in Malawi, the higher prevalence of HIV among migrants is due to 
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the selection of HIV positive individuals into migration streams rather than any effect of 

migration on HIV infection [43,59].  The higher HIV prevalence among migrants before moving 

was established by multiple logistic regressions in which the dependent variable was migrating 

in a future wave, and the key independent variable was HIV status before migration (also 

controlling for multiple confounders, such as age).  Results for the selection of HIV positive 

individuals into migration were statistically significant and consistent by sex [43,59].  Similarly, 

Figure 3 compares HIV prevalence between migrants and non-migrants at baseline using chi 

squared tests, and again shows a significantly higher HIV prevalence among migrants before 

migration. The selection of HIV positive individuals into migration streams appears due to the 

connection between marriage, HIV status and migration in Malawi, in which HIV positive 

individuals are more likely to experience marital dissolution and subsequently move [43,59], 

either returning to rural homes for care, or potentially to gain better access to antiretroviral 

therapy (ART). 

 

Follow-up research on the relationship between HIV infection and migration using MHM 2 

found similar results.  Using several waves of data and random effects logistic regressions where 

the dependent variable was migration in the future, and the independent variable of interest was 

HIV status from a prior wave (controlling for data collection wave, sex, age and previous 

migration), results were consistent: HIV positive individuals are significantly more likely to 

migrate than the HIV negative (unadjusted odds ratio 2.26, adjusted 2.71 95% CI 1.62–4.54) 

[60].  Next, classifying migrants by destination (rural, town, urban), MHM research also found 

that being HIV positive significantly increased the relative risk that respondent will be a rural–

urban migrant (unadjusted relative risk ratio 2.41, adjusted  4.09 95% CI 1.68–9.97),  a  rural–

town migrant (unadjusted relative risk ratio 2.03, adjusted 3.62 95% CI 1.24–10.54), and a rural–

rural migrant (unadjusted relative risk ratio 2.48, adjusted 6.28 95% CI 1.77–22.26), instead of a 

non-migrant. Being HIV positive also significantly increased the risk that a respondent will (1) 

return migrate, and (2) permanently migrate instead of not migrating [60].  

 

MHM research has also focused on the relationship between migration and health.  The MHM 

has examined two processes involved in this relationship: migration selection (differences in 

health status between migrants and non-migrants before migration), and migration effect 
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(differences in health status after migration).  To examine migration selection, logistic 

regressions were estimated for a dependent variable indicating future migration, using the SF-12 

score of mental or physical health prior to migration as the main independent variable.  Figure 4 

shows results for migration selection: before migration, male and female MHM migrants have 

significantly better physical health (measured by SF-12 summary scores) than non-migrants 

(unadjusted odds ratio 1.04 for women, 1.05 for men).  But after controlling for age (accounting 

for the fact that migrants are significantly younger than non-migrants), the difference disappears 

[61].  We also find differences in health selection by destination: classifying migrants by 

destination (rural-rural, rural-town, rural-urban, all compared to non-migrants) finds that 

selection of healthier individuals into migration is strongest for rural-rural and rural-urban 

migrants, and is not evident for rural-town migrants. 

 

There is a different story after migration, however.  To examine health differences between non-

migrants and migrants (after migration), we ran OLS regressions where the dependent variable is 

the SF-12 score of mental or physical health after migration, and the independent variable of 

interest is a binary indicator of migration status.  Before controlling for age there is no difference 

in health status after migration between migrants and non-migrants (Figure 5).  After age is 

added to regression models, however, female migrants are in significantly worse mental and 

physical health compared to their non-migrant peers, and there is still no significant difference in 

health status among men.  As with migration health selection, we find differences in the effect of 

migration on health by destination, with significant improvements in mental health for male 

rural-urban migrants [61].   

 

Another purpose of the MHM data is to reduce attrition bias in longitudinal analyses of MLSFH 

data, an important potential bias when migrants are systematically different from non-migrants.   

For this purpose, several studies have combined the MHM and MLSFH data to (1) examine 

whether migrants are systematically different in various outcomes, such as HIV testing, marriage 

and divorce, and education; and (2) reduce bias due to loss-to-follow-up [62-64].   

 

Discussion 
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Overall, results to date for the MHM study shows that the relationship between internal 

migration and health in Malawi varies by health measure.  For HIV infection, we find strong 

evidence that those who are HIV positive are more likely to move in the future than those who 

are HIV negative.  The reason appears to be due to marital dissolution, which HIV positive 

individuals are more likely to experience and is often followed by migration.  This result is 

consistent across destinations, with HIV positive individuals more likely to move to other rural 

areas, towns and cities. 

 

At the same time, we find that physically healthier men and women are more likely to move.  

Results from the MHM 2 study show that men and women with better physical health are 

selected into migration.  Unlike HIV status, the relationship between physical health and 

migration varies by destination, with the healthier individuals moving to other rural areas and 

cities, but not towns.  There is no statistically significant relationship between migration and 

mental health, however; and there are no statistically significant differences in health status after 

migration among men and women.   

 

Our findings to date have several implications for public health programs.  The fact that HIV 

positive individuals are more likely to move means that their behavior after migration will likely 

affect the future course of the epidemic: are they more likely to remarry after they move?  If so, 

do they seek others who are HIV positive as potential spouses, or do they marry HIV negative 

individuals?  In addition, since some have called for specifically targeting migrants in HIV 

prevention campaigns, our results suggest that this approach may not be effective in reducing 

incidence if many migrants are already HIV positive.  This research also has implication for 

health systems: are HIV positive individuals moving to better access antiretroviral therapy 

(ART)? Such a pattern should inform the supply of ART at various locations.  At the same time, 

it is important to note that migrants are in better physical health before moving, and there are no 

significant differences in health status after moving (not controlling for age).  Although migrants 

may use HIV-related services more than non-migrants, use of health services may not differ for 

other health conditions by migration status.   

 

Strengths and limitations 
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Much migration research in SSA is motivated by a perceived connection between migration and 

HIV risk and/or status. Critical empirical investigations of these potential connections have been 

hampered by a lack of longitudinal data that includes pre- and post-migration observation.  Such 

data are essential for distinguishing between migration selection and the causal effect of 

migration on HIV and other health outcomes. Building from the MLSFH, the MHM addresses 

this limitation and is among the first population-based longitudinal datasets on migration and 

health in SSA.      

 

The MHM is also exceptional with regard to its study population and measures.  Much research 

on migration has focused on male labor migrants. In addition to these male migrants, the MHM 

also includes female labor migrants, as well as individuals moving for other reasons than work 

(see table A1 for full list of reasons for migration among MHM respondents).  As shown in 

Table 1, both waves of the MHM capture substantial numbers of individuals over age 50, a 

population that is increasing in size in SSA, and for which little is known about migration 

patterns.  The MHM data are the first to include extensive information on a wide array of 

measures (Table 1) both before and after migration (at post-migration locations).  The MHM also 

measures features of migration that are often not included in migration data, such as return 

migration, full residence histories, different migration destinations (rural-rural, rural-town, rural-

urban), duration at residence, GPS measures before and after migration, and future migration 

plans.  Finally, given that MLSFH participants generally reflect characteristics of the rural 

population of Malawi [52], and the relatively few differences in characteristics between migrants 

found and not found, our results likely reflect the populations of interest in Malawi.   

 

The MHM has several limitations. The MHM residence histories list only locations where the 

respondent has lived for six months or more; residences of less than six months are not included. 

Some of these shorter-term residences could still become permanent (and could contribute 

meaningfully to health status).  In addition, while the MHM is well-suited to measure migration 

streams originating from rural areas, it is limited in the extent to which it can measure migration 

from urban areas within Malawi.  The MLSFH does not systematically include individuals 

moving into sample areas, so the MHM is only able to measure out-migration for this population.  

Although we find few statistically significant differences in characteristics between migrants 
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found and those not found (Table 3), it is possible that these groups differ in other characteristics, 

some of which may be related to individual health; and they may also differ in health after 

migration (and they may have died at a higher rate than those found).  These possible biases 

would affect our analysis of migration health selection, and the impact of migration on health.    

 

Future Plans 

The MHM will conduct a third wave of data collection, beginning in 2018.  This data collection 

will follow the same approach as previous waves by interviewing all migrants formerly 

interviewed by the MHM and any individuals who moved out of the MLSFH sample area to 

another location within Malawi by 2018 (along with new spouses).  In addition to this new data 

collection, we also intend to examine other research topics related to migration and health, 

including differences by age (specifically focusing on older respondents), for reproductive health 

measures and other health measures, distance of migration, and the relationship between 

migration and transfers.    
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Information about the MHM is available on the MLSFH project website at 

http://malawi.pop.upenn.edu. Researchers interested in using MHM data that have not yet been 

made publicly available on the MLSFH website can submit a two-page description of their 

proposed analysis plan to the MHM principal investigator (mail to: panglewi@tulane.edu). If 

approved, researchers will then be asked to sign a Data Use Agreement to access and utilize the 

data. For comparisons of migrants and non-migrants, MHM data can be linked to the public-use 

MLSFH data that can be requested at http://malawi.pop.upenn.edu. All analyses of the restricted 

MHM data are conducted in collaboration with members of the MHM study team.  
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Tables and Figures 

Figure 1: MHM Sample Flow Chart 

    Notes: the MHM studies also interviewed new spouses of migrants, 130 in 2007 and 120 in 2013; (1) the "other" 

outcome includes such reasons as temporarily away, sick/hospitalized, refused.  A full tabulation of other 

outcomes for the MHM is shown in Table 4; (2) the sample for MHM 1 was all individuals interviewed in a previous 

MLSFH wave but moved elsewhere by 2006; (3) the sample for MHM 2 was all individuals interviewed since 2001 

but moved elsewhere by 2010; (4) the non-migrant comparison group in MHM 2 was randomly selected from the 

MLSFH roster from individuals who were interviewed in 2010. 
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Table 1: MHM Data Collection Content 

 MHM 1, 2007 MHM 1, 2013 

GPS coordinates GPS Coordinates 

HIV testing and counseling (Determine and Unigold rapid tests) HIV testing and counseling (Determine and Unigold rapid tests) 

Health measures Health measures 

- Overall self-rated health - Overall self-rated health 

- Self-rated health compared to peers - Self-rated health compared to peers 

 - SF-12 mental and physical health  

Family and Household Structure Family and Household Structure 

- Complete listing of household members, some select family members - Complete listing of household members, some select family members 

Financial and Non-Financial Transfers Financial and Non-Financial Transfers 

- Exchanges to and from respondents involving family and household 

members 

- Exchanges to and from respondents involving family and household 

members 

 

- Exchanges to and from most important transfers partners 

Marriage and Sexual Behavior Marriage and Sexual Behavior 

- Complete Marriage History - Complete Marriage History 

- Sexual behavior and partnerships - Sexual behavior 

- HIV/AIDS-related perceptions and behaviors - HIV/AIDS-related perceptions and behaviors 

- HIV/AIDS social network partners characteristics 

 Migration Patterns Migration Histories 

- Ties with previous village of residence  - Complete migration history for respondent 

 

- Migration patterns of family and household members 

 

Other Features of Malawi 

 

- Economic Shocks 

 

- Diet and Lifestyle 

 

- Health Care Utilization 
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Table 2: Background characteristics for MHM 2007 & 2013 

 

MHM 1, 2007 MHM 2, 2013 MHM 2, 2013 

 

Migrants Non-migrants Migrants 

Female 57.3% 59.9% 56.5% 

Mean age 34.4 40.9 35.0 

Age group 

   <20 5.5% 4.8% 6.6% 

20-29 34.7% 27.2% 41.4% 

30-39 29.9% 21.7% 21.0% 

40-49 17.6% 17.4% 14.3% 

50-59 8.8% 13.6% 9.2% 

60+ 3.5% 15.3% 7.5% 

Region of residence 

   South 29.6% 35.0% 29.1% 

Central 36.7% 31.2% 39.9% 

North 33.7% 33.8% 31.0% 

Marital status 

  

  

Married 77.2% 81.1% 79.7% 

Divorced/separated 4.8% 7.5% 11.2% 

Widowed 8.5% 9.9% 5.1% 

Never married 9.5% 1.5% 4.0% 

Level of schooling 

   None 17.6% 22.8% 13.0% 

Primary 59.3% 63.3% 65.6% 

Secondary or higher 23.1% 13.9% 21.3% 

Mean number of living children 3.6 4.8 4.1 

Health measures    

HIV positive 14.1% 6.3% 14.3% 

SF-12 physical health score (mean) ---- 53.4 53.5 

SF-12 mental health score (mean) ---- 54.8 53.9 

Diet & lifestyle    

Ever drink alcoholic beverages ---- 22.2% 24.7% 

Ever smoke tobacco or use smokeless tobacco ---- 18.3% 15.4% 

Have spending money for self ---- 57.5% 45.7% 

Average number of days per week eat outside house ---- 0.56 0.67 

Migration stream    

Rural-rural ---- ---- 65.2% 

Rural-town ---- ---- 22.5% 

Rural-urban ---- ---- 12.3% 

Return migration ---- ---- 25.7% 

Moved to    

Different district 32.3% ---- 20.5% 

Different region 10.0% ---- 7.8% 
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Ever lived outside district for 6+ months since age 15 51.3% ---- 46.9% 

Stayed outside district for 1+ month in last year 26.6% ---- 13.2% 

N= 398 604 722 

Notes: percentages of those accepting HIV testing were 90.5% in MHM 1, 94.8% of MHM 2 non-migrants, and 

94.2% of MHM 2 migrants. Other than HIV positive, there were fewer than 1% missing values for all measures. 
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Table 3: Pre-migration differences between migrants found and those not found 

 

MHM 1 MHM 2 

 

Not Found Found Not Found Found 

Female 53.6% 57.2% 44.4% 56.2%*** 

Mean age 35.0 33.9 36.7 37.0 

Age group 

    <20 11.2% 11.8% 0.5% 0.4% 

20-29 24.1% 29.4% 45.0% 40.5% 

30-39 29.4% 29.4% 22.0% 24.4% 

40-49 22.8% 18.7% 13.9% 15.8% 

50-59 10.5% 7.9% 8.6% 9.6% 

60+ 2.0% 2.8% 10.0% 9.3% 

Region of residence 

    South 41.3% 32.5%* 36.5% 29.1%* 

Central 28.4% 29.5% 38.3% 39.9% 

North 30.3% 38.0%* 25.2% 31.0% 

Marital status 

    Married 75.8% 72.8% 80.5% 77.0% 

Divorced/separated 1.5% 2.2% 2.5% 4.5% 

Widowed 0.4% 2.0% 4.4% 5.2% 

Never married 22.3% 23.0% 12.6% 13.3% 

Level of schooling 

    None 21.7% 12.4%** 16.5% 18.4% 

Primary 63.3% 68.5% 64.5% 65.2% 

Secondary or higher 15.0% 19.1% 19.0% 16.4% 

Mean number of living children 3.2 3.4 3.3 3.3 

HIV positive 10.1% 12.1% 10.1% 8.3% 

N= 317 398 252 722 

Notes:  Difference between migrants found and not found is significant at *p≤0.05, 

**p≤0.01, ***p≤0.001. Pre-migration characteristics measured for found and not-found at 

2004 for MHM 1 and 2008 for MHM 2; for time-varying measures, the last available 

measure is used for migrants not found.  Household wealth is measured using principal 

components analysis of 12 household amenities.  MHM 2 not found does not include 

deceased respondents or those moving internationally.     
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Table 4: Visit Outcomes for Final Target Samples, MHM 2007 & 2013 

 

MHM 1, 2007 MHM 2, 2013 MHM 2, 2013 

 

Migrants Non-migrants Migrants 

Outcome of Visit N % N % N % 

Completed 398 55.7% 604 80.4% 722 71.3% 

Refused 15 2.1% 2 0.3% 15 1.5% 

Dead 13 1.8% 21 2.8% 39 3.8% 

Moved 34 4.8% 60  8.0% 37 3.7% 

Temporarily away 9 1.3% 29 3.9% 12 1.2% 

Sick/hospitalized 3 0.4% 3 0.4% 4 0.4% 

Other/not found 243 33.9% 32 4.3% 184 18.2% 

Total 715 100.0% 751 100.0% 1013 100.0% 

Notes: the “other” category includes several other reasons for non-interview, none of which individually 

represents a substantial proportion of the overall category, such as imprisonment, identity unknown, and 

incapable of interview.  This table does not include international migrants (89 in 2007 and 83 in 2013), for 

whom visits were not attempted. 
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Figure 2: HIV Prevalence by Migration Status After Migration, MHM 1 & 

MHM 2 

Notes: MHM 1 non-migrants come from the 2006 MLSFH; differences 

between migrants and non-migrants chi squared tests statistically significant 

at p<0.00. 

Figure 3: HIV Prevalence by Migration Status Before Migration, MHM 1 

& MHM 2 

Notes: HIV status is the most recent available for migrants; differences 

between migrants and non-migrants chi squared tests statistically significant 

at p<0.00. 
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Figure 4: Logistic regression odds ratios for the relationship between 

migration and health, before migration 

Notes: Health (independent variable) is measured by SF12 summary scores 

of mental or physical health, migration (dependent variable) is a binary 

measure of migrant or non-migrant. Difference in physical health status 

before migration is statistically significant at p<0.05 for both men and 

women.   

Figure 5: Health effect: OLS Regression coefficients for relationship 

between migration and health, after migration  

Notes: Health (dependent variable) is measured by SF12 summary scores of 

mental or physical health, migration (independent variable) is a binary 

measure of migrant or non-migrant. The relationship between migration and 

health is not statistically significant (at p<0.05).   

 

 

  

Page 24 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

25 

 

References 

1. Anson J. The migrant mortality advantage: a 10 month follow-up of the Brussels population. 

European Journal of Population 2004; 20, 191–218. 

 

2. Feranil AB. Anaemia among migrant and non-migrant mothers in disadvantaged areas in the 

Visayas, the Philippines. In S. Jatrana, M. Toyota, & B. Yeoh (Eds.), Migration and health in 

Asia 2005; (pp. 100–115). London: Routledge. 

 

3. Rubia M, Marcos I, Muennig PA. Increased risk of heart disease and stroke among foreign-

born females residing in the United States. American Journal of Preventive Medicine 2002; 

22, 30–35.   

 

4. Singh GK, Hiatt RA. Trends and disparities in socioeconomic and behavioural 

characteristics, life expectancy, and cause-specific mortality of native-born and foreign-born 

populations in the United States, 1979–2003. International Journal of Epidemiology 2006; 

35(4);903–919.   

 

5. Boerma TM, Urassa M, Nnko S, Ng‟weshemi J, Isingo R, Zaba B, Mwaluko G.  

Sociodemographic Context of the AIDS Epidemic in a Rural Area in Tanzania With a Focus 

on People's Mobility and Marriage. Sexually Transmitted Infections 2002; 78(S1):97-105. 

 

6. Lagarde E, Van Der Loeff MS, Enel C, Holmgren B, Dray-Spira R, Pison G, et al. Mobility 

and the spread of human immunodeficiency virus into rural areas of West Africa. Int J 

Epidemiol 2003; 32:744–752. 

 

7. Li L, Morrow M, Kermode M. Vulnerable but feeling safe: HIV risk among male rural-to-

urban migrant workers in Chengdu, China. AIDS Care. 2007; 19(10):1288–95. 

 

8. Chen, J. (2011). Internal migration and health: Re-examining the healthy migrant 

phenomenon in China. Social Science & Medicine, 72(8), 1294-1301.  

 

9. Ginsburg, C., Bocquier, P., Béguy, D., Afolabi, S., Augusto, O., Derra, K., ... & Soura, A. 

(2016). Healthy or unhealthy migrants? Identifying internal migration effects on mortality in 

Africa using health and demographic surveillance systems of the INDEPTH network. Social 

Science & Medicine, 164, 59-73. 

 

10. Jasso G, Massey D, Rosenzweig R, Smith J. Immigrant Health--Selectivity and 

Acculturation, Labor and Demography 2004;0412002, EconWPA. 

 

11. Landale N, Oropesa RS, Gorman B. Migration and infant death: assimilation or selective 

migration among Puerto Ricans? American Sociological Review 2000;65(6):888-909.   

 

12. Lu, Y. (2008). Test of the “healthy migrant hypothesis”: A longitudinal analysis of health 

selectivity of internal migration in Indonesia. Social Science & Medicine, 67, 1331–1339. 

 

Page 25 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

26 

 

13. Lu, Y., & Qin, L. (2014). Healthy migrant and salmon bias hypotheses: a study of health and 

internal migration in China. Social Science & Medicine, 102, 41-48.  

 

14. Nauman, E., VanLandingham, M., Anglewicz, P., Patthavanit, U., & Punpuing, S. (2015). 

Rural-to-urban migration and changes in health among young adults in Thailand. 

Demography, 52(1), 233-257. 

 

15. Palloni A, Morenoff JD. Interpreting the paradoxical in the hispanic paradox: demographic 

and epidemiologic approaches.  Annals of the New York Academy of Sciences 

2001;954(1):140–174. 

 

16. Clark, S. J., Collinson, M. A., Kahn, K., Drullinger, K., & Tollman, S. M. (2007). Returning 

home to die: Circular labour migration and mortality in South Africa. Scandinavian Journal 

of Public Health, 35(3), 35–44. 

 

17. Collinson, M. A., White, M. J., Bocquier, P., McGarvey, S. T., Afolabi, S. A., Clark, S. J., ... 

& Tollman, S. M. (2014). Migration and the epidemiological transition: insights from the 

Agincourt sub-district of northeast South Africa. Global health action, [S.l.], v. 7, may. 2014. 

ISSN 1654-9880.  

 

18. Palloni A, Arias E.  Paradox Lost: Explaining the Hispanic Adult Mortality Advantage.  

Demography 2004;41(3):385-415.   

 

19. Turra CM, Elo IT. The impact of salmon bias on the Hispanic mortality advantage: New 

evidence from social security data. Population Research and Policy Review 2008;27(5):515-

530. 

 

20. Lu, Y. (2010). Rural-urban migration and health: Evidence from longitudinal data in 

Indonesia. Social Science & Medicine, 70, 412–419. 

 

21. McDonald JT. The Health of Immigrants to Canada. Unpublished manuscript. 2003. 

Department of Economics, University of New Brunswick, Fredericton. 

 

22. Perez CE. Health Status and Health Behaviour Among Immigrants. Health Reports 

2002;13(S1):1–12. 

 

23. Stephen EH, Foote K, Hendershot GE, Schoenborn CA. Health of the Foreign-Born 

Population. Advance Data From Vital and Health Statistics 1994;241:1–10. 

 

24. Brockheroff M, Biddlecom A. Migration, Sexual Behaviour and the Risk of HIV in Kenya. 

International Migration Review 1999;33(4):833–56.  

 

25. Chirwa WC. Migrant labor, Sexual networking and Multi-Partnered Sex in Malawi Health 

Transition Review 1997;7(S3):5-15.  

 

Page 26 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

27 

 

26. Coffee M, Garnett G, Mlilo M, Voeten H, Chandiwana S, Gregson S. Patterns of Movement 

and Risk of HIV Infection in Rural Zimbabwe. Journal of Infectious Diseases 

2005;191(S1):159–67.  

 

27. Lee BS. The influence of rural–urban migration on migrant’s fertility behavior in Cameroon. 

International Migration Review 1992;26(4): 1416–1447. 

 

28. Roux N, Van Tonder L.  Migration and Health in South Africa.  In Migration in South and 

Southern Africa: Dynamics and Determinants.  2006; published by HSRC Press, Cape Town, 

South Africa.   

 

29. Yang X., Derlega VJ, Luo H.  Migration, behaviour change and HIV/STD risks in China. 

AIDS care 2007;19(2), 282-288.  

 

30. Li X, Zhang L, Stanton B, Fang X, Xiong Q, Lin D. HIV/AIDS-related sexual risk behaviors 

among rural residents in China: potential role of rural-to-urban migration. AIDS education 

and prevention, 2007;19(5), 396-408. 

 

31. Emina J, Beguy D, Zulu EM, Ezeh AC, Muindi K, Elung’ata P, Yé Y. Monitoring of health 

and demographic outcomes in poor urban settlements: evidence from the Nairobi Urban 

Health and Demographic Surveillance System. Journal of Urban Health, 2011;88(2), 200-

218.  

 

32. Kahn K, Tollman SM, Collinson MA, et al. Research into health, population, and social 

transitions in rural South Africa: data and methods of the Agincourt Health and Demographic 

Surveillance System. Scandinavian Journal of Public Health 2007; 69(suppl): 8–20. 

 

33. Sié A, Louis VR, Gbangou A, Müller O, Niamba L, Stieglbauer G, Becher H. The health and 

demographic surveillance system (HDSS) in Nouna, Burkina Faso, 1993–2007. Global 

Health Action 2010;3.  

 

34. Tenu F, Isingo R, Zaba B, Urassa M, Todd J. Adjusting the HIV prevalence for non‐

respondents using mortality rates in an open cohort in northwest Tanzania. Tropical 

Medicine & International Health 2014;19(6), 656-663. 

 

35. Kahn, K., Tollman, S. M., Collinson, M. A., Clark, S. J., Twine, R., Clark, B. D., . . . 

Garenne, M. L. (2007). Research into health, population and social transitions in rural South 

Africa: Data and methods of the Agincourt Health and Demographic Surveillance System. 

Scandinavian Journal of Public Health, 35(69), 8-20. 

 

36. Weine, S. M., & Kashuba, A. B. (2012). Labor migration and HIV risk: a systematic review 

of the literature. AIDS and Behavior, 16(6), 1605-1621. 

 

37. Arnoldo, C. (2004). Ethnicity and marriage patterns in Mozambique. African Population 

Studies/Etude de la Population Africaine, 19(1), 143–164. 

 

Page 27 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

28 

 

38. Reniers, G. (2003). Divorce and remarriage in rural Malawi. Demographic Research, S1(6): 

175-206. 

 

39. Coast E. Local understandings of, and responses to, HIV: rural–urban migrants in Tanzania. 

Soc Sci Med 2006; 63:1000–1010. 

 

40. Xu, H., Mberu, B. U., Goldberg, R. E., & Luke, N. (2013). Dimensions of rural-to-urban 

migration and premarital pregnancy in Kenya. The Annals of the American Academy of 

Political and Social Science, 648(1), 104-119. 

 

41. Agadjanian, V., Yabiku, S. T., & Cau, B. (2011). Men’s migration and women’s fertility in 

rural Mozambique. Demography, 48(3), 1029-1048. 

 

42. Lurie MN, Williams BG, Zuma K, Mkaya-Mwamburi D, Garnett G, Sturm AW, et al. The 

impact of migration on HIV-1 transmission in South Africa: a study of migrant and 

nonmigrant men and their partners. Sex Transm Dis 2003; 30:149–156. 

 

43. Anglewicz P. Migration, marital dissolution, and HIV infection in Malawi. Demography 

2012;49:239–65. 

 

44. Oucho, J.O. & W.T.S. Gould. 1993. Internal Migration, Urbanization, and Population 

Distribution. In Demographic Change in Sub-Saharan Africa. National Research Council, 

Washington D.C.  

 

45. Schuyler, A. C., Edelstein, Z. R., Mathur, S., Sekasanvu, J., Nalugoda, F., Gray, R., ... & 

Santelli, J. S. (2015). Mobility among youth in Rakai, Uganda: Trends, characteristics, and 

associations with behavioural risk factors for HIV. Global Public Health, 1-18. 

 

46. Reed, H. E., Andrzejewski, C. S., & White, M. J. (2010). Men's and women's migration in 

coastal Ghana: An event history analysis. Demographic Research, 22(25), 771-812. 

doi:10.4054/DemRes.2010.22.25 

 

47. Ansell, N., & Young, L. (2004). Enabling households to support successful migration of 

AIDS orphans in southern Africa. AIDS care, 16(1), 3-10. 

 

48. Brockerhoff, M. (1990).  Rural-to-Urban Migration and Child Survival in Senegal. 

Demography 27(4):601-616.  

 

49. Brockerhoff, M. (1995). Fertility and Family Planning in African Cities: The Impact of 

Female Migration. Journal of Biosocial Science 27:347– 358. 

 

50. Brockerhoff, M. (1995). Child survival in big cities: the disadvantages of migrants. Social 

Science & Medicine 40:1371–1383.  

 

51. Rokicki, S., Montana, L., & Fink, G. (2014). Impact of Migration on Fertility and Abortion: 

Evidence From the Household and Welfare Study of Accra. Demography, 51(6), 2229-2254. 

Page 28 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

29 

 

 

52. Kohler HP, Watkins S, Behrman JR, Anglewicz P, et al. Cohort Profile: The Malawi 

Longitudinal Study of Families and Health (MLSFH). International Journal of Epidemiology 

2015;44(2):394–404. 

 

53. Jenkinson, C., Chandola, T., Coulter, A., & Bruster, S. (2001). An assessment of the 

construct validity of the SF‐12 summary scores across ethnic groups. Journal of Public 

Health, 23(3), 187-194. 

 

54. Ware J.E., Kosinski M, & Keller S.D. A 12-Item Short-Form Health Survey: Construction of 

scales and preliminary tests of reliability and validity. Medical Care, 1996;34(3):220-233. 

 

55. Ware, J.E., B. Gandek, M. Kosinski, N.K. Aaronson, G. Apolone, J. Brazier et al., 1998. The 

equivalence of SF-36 summary health scores estimated using standard and country-specific 

algorithms in ten countries: Results from the IQOLA Project. Journal of Clinical 

Epidemiology 51(11):1167–1170. 

 

56. Louw, J., Peltzer, K., Naidoo, P., Matseke, G., Mchunu, G., & Tutshana, B. (2012). Quality 

of life among tuberculosis (TB), TB retreatment and/or TB-HIV co-infected primary public 

health care patients in three districts in South Africa. Health and quality of life outcomes, 

10(1), 77. 

 

57. Obtel, M., Rhazi, K. E., Elhold, S., Benjelloune, M., Gnatiuc, L. and Nejjari, C. 2013. Cross-

cultural adaptation of the 12-Item Short-Form survey instrument in a Moroccan 

representative survey. South African Journal of Epidemiology and Infection, 28(3) 166-171. 

 

58. Kohler, I.V.., Payne, C.F., Bandawe, C. & Kohler, H-P (forthcoming in Demography). 

The Demography of Mental Health Among Mature Adults in a Low-Income High HIV-

Prevalence Context. Working paper version available at 

http://repository.upenn.edu/psc_working_papers/59/ 

 

59. Anglewicz, P. Migration, HIV Infection, and Risk Perception in Malawi. Unpublished PhD 

dissertation. Population Studies Center, University of Pennsylvania, 2007.  

 

60. Anglewicz, Philip, Mark VanLandingham, Lucinda Manda-Taylor, Hans-Peter Kohler 

(2016).  Migration and HIV infection in Malawi. AIDS 30(13);2099–2105.   

 

61. Anglewicz, P, Kohler HP, VanLandingham M, Manda-Taylor L. Migration and Health in 

Malawi. Presented at the Population Association of America Annual Meeting, San Diego, 

May 2015. 

 

62. Anglewicz P, Reniers G. HIV status, gender, and marriage dynamics among adults in Rural 

Malawi. Studies in Family Planning 2014:45(4);415-428.  

 

Page 29 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

30 

 

63. Fedor TM, Kohler HP, Behrman JR. The Impact of Married Individuals Learning HIV Status 

in Malawi: Divorce, Number of Sexual Partners, and Condom Use With Spouses. 

Demography 2015:52(1);259-280. 

 

64. Spell S, Anglewicz P, Kohler HP. Marriage as a Mechanism: Women's Education and 

Wealth in Malawi. USA: Population Studies Center, University of Pennsylvania, 2012. 

 

 
 

 

Page 30 of 38

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 16, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-014799 on 17 M

ay 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

  

 

 

Figure 1: MHM Sample Flow Chart  
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Figure 2: HIV Prevalence by Migration Status After Migration, MHM 1 & MHM 2  
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Figure 3: HIV Prevalence by Migration Status Before Migration, MHM 1 & MHM 2  
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Figure 4: Logistic regression odds ratios for the relationship between migration and health, before migration 
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Figure 5: Health effect: OLS Regression coefficients for relationship between migration and health, after 
migration  
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Table A1: Reasons for migration, MHM migrants 2007 & 2013 

 
MHM 1, 2007 MHM 2, 2013 

 
Female Migrants Male Migrants All Migrants Female Migrants Male Migrants All Migrants 

  Freq. % Freq. % Freq. % Freq. % Freq. % Freq. % 

To look for work / offered job 44 19.4% 65 38.0% 109 27.4% 60 16.0% 83 29.9% 143 21.9% 

Attending school 8 3.5% 9 5.3% 17 4.3% 5 1.3% 7 2.5% 12 1.8% 

Divorce/separation or widowhood 37 16.3% 9 5.3% 46 11.6% 50 13.3% 15 5.4% 65 10.0% 

New marriage 56 24.7% 16 9.4% 72 18.1% 132 35.2% 54 19.4% 186 28.5% 

Illness 20 8.8% 3 1.8% 23 5.8% 8 2.1% 1 0.4% 9 1.4% 

Staying with relative 9 4.0% 13 7.6% 22 5.5% 9 2.4% 5 1.8% 14 2.1% 

New land for farming 24 10.6% 35 20.5% 59 14.8% 48 12.8% 54 19.4% 102 15.6% 

Conflict with others in village 7 3.1% 1 0.6% 8 2.0% 31 8.3% 21 7.6% 52 8.0% 

Other reason 22 9.7% 20 11.7% 42 10.6% 32 8.5% 38 13.7% 70 10.7% 

Total 227 100.0% 171 100.0% 398 100.0% 375 100.0% 278 100.0% 653 100.0% 

Notes: Limited to categories that are consistent across waves; in 2013 reason for migration was asked only for those who lived elsewhere for 6 months or more 
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