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Abstract

A strong and consistent association between migration and health has been found in many settings, 

but the overwhelming focus of this research has been on adults. In addition, identifying the effect 

of migration on health largely remains an unresolved challenge, due in part to the inability to 

distinguish between the effect of migration on health and the selection of children of differing 

health status into migration streams. In this research we examine the relationship between internal 

migration and child health in Malawi. We use longitudinal panel data with pre- and post-migration 

health measures for children and their mothers, which permits us to measure both migration health 

selection and the effect of migration on health. We also examine if child health changes over time 

in post-migration destinations. We do not find evidence of migration health selection: children 

who move have similar pre-migration health status to non-migrant children. We find that the 

impact of migration on child health is mediated by mothers’ characteristics. Before controlling for 

mothers’ health status, we find a strong negative impact of migration on health, particularly for 

children moving to rural areas or cities, and children moving due to changes in mothers’ marital 

status. After controlling for mothers’ health status, however, the negative impact of migration on 

child health disappears. We also find that child health is worse with longer durations spent in post-

migration residence, compared to children who don’t move.
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Introduction

A strong and consistent association between migration and health has been found in many 

settings (Anson, 2004; Feranil, 2006; Landale et al., 2000; Lu, 2008; Lu and Qin, 2014; 

Nauman et al., 2015; Rubia et al., 2002; Singh and Hiatt, 2006), including sub-Saharan 

Africa (SSA) (Anglewicz et al., 2018; Collinson et al., 2014; Ginsburg et al., 2016). 

Migration may impact health, and healthier individuals may be more likely to migrate. 

However, the vast majority of research has focused on adults, and very few studies have 

examined the relationship between migration and child health. The small body of research 

on migration and child outcomes has several important limitations, such as the predominant 

focus on two specific child outcomes (child mortality and immunization), and the use of 

cross-sectional data (e.g., (Antai et al., 2010; Brockerhoff, 1990, 1994; Ssengonzi et al., 

2002). As a result, it’s perhaps not surprising that results have been mixed, and important 

gaps remain in research on the relationship between migration and child health in SSA.

The lack of knowledge on the relationship between migration and child health is of 

consequence for several reasons. First, child migration is a frequent occurrence in SSA: 

adult migration is common and children typically move with their parents in SSA (Floyd et 

al., 2008; Ford and Hosegood, 2005; Hosegood et al., 2004). Second, early life events, like 

migration, can have long-lasting consequences; research has shown that migration in young 

adulthood affects later life health (Gong et al., 2011; Montes de Oca et al., 2011). Third, the 

health of children who move has implications for health systems: tracking the health 

conditions of migrant groups can inform government strategies for health facility locations 

and amenities (Sime and Fox, 2015).

In this paper, we examine the relationship between internal migration and child health in the 

sub-Saharan context of Malawi. We have three main goals. First, we examine migration 
health selection by comparing the pre-migration health of children who move compared to 

those who remain in areas of origin. Second, we investigate the effect of migration on health 

for children who move, and if the effect differs by destination type (rural, town, urban) and 

the reason for migration. Third, we identify whether child health changes with longer 

durations spent at post-migration residences. We also examine whether characteristics of the 

mother and household mediate the relationship between child health and migration. Our 

longitudinal panel data enables a robust analysis of migration and child health that is not 

possible with cross sectional data.

Background

Migration and health among adults

Three mechanisms are typically employed to explain the relationship between migration and 

health among adults. First, differences in health for migrants may be due to health selection. 
Migrants may not move for health-related reasons per se, but the factors influencing 

migration may also impact health. Migration is a highly selective process; research has often 

found support for the “healthy migrant hypothesis,” the tendency for migrants to be healthier 

before migration than peers at both origin and destination (Landale et al., 2000; Lu, 2008; 

Palloni and Morenoff, 2001). This health advantage of migrants is thought to be due in part 
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to the challenges involved in moving; frail individuals are less likely than healthy individuals 

to successfully relocate (Palloni and Morenoff, 2001). However, the pre-migration health 

advantage may depend on the reason for moving: individuals moving due to conflict or 

environmental shocks, or after marital dissolution may not have advantages over non-

migrants (Anglewicz and Myroniuk, 2018; Avogo and Agadjanian, 2010).

Second, observed differences in health may be a direct effect of migration. Migration is 

often seen as disruptive: migration may interrupt or sever systems that individuals rely upon 

for health and well-being, such as the severing of networks of social and financial support, 

such as friends and family members who may provide advice or care, or resources to pay for 

medical care (Brockerhoff, 1990, 1994; Ssengonzi et al., 2002). This disruption occurs 

shortly before and/or after moving, and can potentially be long-lasting. Aside from 

disruption, there are also potential benefits of migration on health, such as better access to 

health facilities (Antai et al., 2010; Brockerhoff, 1990).

Finally, there is evidence that health changes with longer durations spent at post-migration 

residences. Migration may be initially disruptive, but with greater durations in post-

migration destinations, migrants assimilate, resulting in changes to their attitudes and 

behaviors that reflect those of the residents of their destination, which can have a positive or 

negative impact on health. An example of adaptation that has a positive impact on health is 

more effective use of healthcare facilities and social support groups (Brockerhoff, 1990, 

1994). However, migrant groups can also adopt negative health behaviors, such as poor diet 

resulting in obesity (Roshania et al., 2008). The speed and extent of adaptation varies across 

migrants, and may be related to socioeconomic factors (Brockerhoff, 1994). Faster 

adaptation may also be hindered by challenges faced in the destination, such as an arduous 

move, lack of support, financial/job instability, communication difficulties, and perceived or 

actual discrimination (Bhugra, 2004; Cantor-Graae and Selten, 2005; Carta et al., 2005; 

Maggi et al., 2010).

Child health and migration

While the above hypotheses are instructive, they were developed to explain adult migration 

and therefore require revision in order to apply to child health, which we describe here. In 

doing so, we highlight ways in which the relationship between migration and health could 

differ between adults and children.

Regarding health selection, many of the determinants of child health are also often 

associated with migration. For example, migration often selects women with more 

education, greater income, and better health (Amankwaa et al., 2003; Anglewicz, 2012; 

Brockerhoff, 1990; Brockerhoff and Eu, 1993; Schuyler et al., 2017), all of which are 

associated with better child outcomes (Brockerhoff, 1990; Ssengonzi et al., 2002). On the 

other hand, migration could occur to find better access to health care for a sick child, in 

which case children with relatively worse health would be selected to move- although the 

parent may or may not be in worse health themselves.

As with adults, the effect of migration on child health could be either positive or negative. 

Moving can disrupt systems that mothers rely on for the health and well being of her 
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children, but connect mothers to better quality health care. However, migration may also 

separate children from parents. Research on the migration patterns of children in SSA shows 

that they typically move with one or both parents (Floyd et al., 2008; Ford and Hosegood, 

2005; Hosegood et al., 2004), but parental death can also cause children to move (Ford and 

Hosegood, 2005; Madhavan et al., 2012). Parental separation after marital dissolution has 

detrimental impacts on child outcomes (Lahaie et al., 2009), which is important because 

migrants are more likely to experience marital dissolution in some settings (Anglewicz, 

2012; Frank and Wildsmith, 2005). Migration may also negatively impact vaccination 

schedules for children (Antai et al., 2010).

With longer durations in destinations, migrants may become more adept at managing child 

illness through more effective use of healthcare facilities and support groups, and may learn 

to avoid negative environmental conditions or risk of accidents (Brockerhoff, 1990, 1994; 

Finch et al., 2007; Kana’Iaupuni et al., 2005; Xie and Greenman, 2011). However, behavior 

change is dependent on the mother, and can occur slowly, which may have a greater impact 

on the child than the mother (Brockerhoff, 1994). Furthermore, in some settings, the health 

of migrants’ children is better than the native population at the time of migration and shortly 

afterwards but then declines over time (Hamilton et al., 2011; Landale et al., 2000).

The relationship between migration and child health may also differ by characteristics of the 

move. For example, health outcomes may vary by destination: rural-to-urban migration may 

be beneficial for child health, due to more proximate and better quality health facilities in 

urban centers that may be beneficial for illness control (Antai et al., 2010; Brockerhoff, 

1990). Moving to an urban area may also expose women to more modern child care 

practices that can improve child health (Brockerhoff, 1990). However, the crowding and 

unsanitary conditions in SSA cities facilitate the proliferation of infectious diseases (Githeko 

et al., 2000; Wilson, 1995). Urban areas of SSA are also characterized by higher levels of 

pollution (Batterman et al., 2009), and greater risk of road traffic accidents (Hyder et al., 

2006).

The determinants of child health may also differ by the reason for moving. Those moving to 

find jobs may be relatively healthier, while individuals moving after marital dissolution may 

be in worse health due, for example, to the trauma of a recent divorce or death of a spouse. If 

women moving due to marital dissolution have worse health (Devries et al., 2011; Williams 

et al., 2008), this may in turn adversely impact the health of their children. Indeed, women 

who are divorced are more likely to experience child mortality (Clark and Hamplová, 2013). 

Similarly, women with children who start new marriage may have limited influence in how 

resources are distributed in the new household, which may not favor children from a 

previous marriage (Bledsoe, 1995).

Limitations of previous research

The relationship between migration and child health has seldom been empirically tested with 

the appropriate methodological approaches, primarily due to data limitations. Although 

studies on migration and child mortality frequently emphasize the importance of selection 

(Antai et al., 2010; Brockerhoff, 1990; Ssengonzi et al., 2002), they often do not measure 

health selection since longitudinal data that include health status for mothers and children 
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both before and after migration are rare. For example, studies using data from Demographic 

and Health Surveys (DHS) do not contain measures of characteristics before migration, only 

post-migration, and some of these characteristics could change as a result of migration, even 

in a short period of time. Similarly, examining the effect of migration on child health 

requires data both before and after migration, to show how health status and other 

characteristics change over time, and these data are very rare, particularly in SSA.

Most of the research on migration and child health in SSA has focused on two outcomes. 

There is a substantial body of research on migration and child mortality (e.g., Amankwaa et 

al., 2003; Antai et al., 2010; Brockerhoff, 1990, 1994; Hildebrandt et al., 2005; Islam and 

Azad, 2008; Mberu and Mutua, 2015; Omariba and Boyle, 2010; Ssengonzi et al., 2002; 

Stephenson et al., 2003), as well as on migration and immunization (e.g., Antai, 2010; Kiros 

and White, 2004; Kusuma et al., 2010; Smith-Greenaway and Madhavan, 2015). Other child 

health outcomes, such as specific illnesses (fever, cough, diarrhea) or birth weight have been 

examined in a few studies (Avogo and Agadjanian, 2010; Hildebrandt et al., 2005), and a 

small number of studies have measured general child health status (examples are Donato and 

Duncan, 2011; Kana’Iaupuni et al., 2005, both of which involve migrants between the 

United States and Mexico).

Results from this research are mixed. In some settings, the health of children whose mothers 

move from rural to urban areas is better than those remaining in rural areas but worse than 

permanent urban residents (Amankwaa et al., 2003; Brockerhoff, 1990, 1994; Islam and 

Azad, 2008). However, some have found no disadvantage among migrants compared to 

other groups (Antai, 2010; Smith-Greenaway and Madhavan, 2015), and others have found 

no statistically significant relationship between migration and child outcomes after 

controlling for other characteristics that differ between migrants and non-migrants 

(Ssengonzi et al., 2002; Stephenson et al., 2003). These studies do not, however, use 

longitudinal panel designs with information both before and after moving, which may 

impact the results.

Overall, much remains unknown about the relationship between migration and child health 

in SSA. Study designs are nearly all cross-sectional, which precludes the accurate 

identification of selection and disruption due to the lack of pre-migration data. The child 

health measures of interest have typically been child mortality or immunization; other 

measures, like general child health have not been studied in SSA. The literature has often 

examined rural-to-urban migration and child health (Amankwaa et al., 2003; Antai et al., 

2010; Brockerhoff, 1990, 1994; Islam and Azad, 2008), but other migration pathways, such 

as rural-to-rural migration - while relatively more common - have seldom been investigated. 

Variation in migrant outcomes by the reason for moving has also been examined rarely. 

Here, we use longitudinal panel data from Malawi to address some of the common 

limitations of previous research on migration and child health.

Setting

Malawi exemplifies the rapid transition from rural to urban residence throughout SSA. 

Malawi is both one of the least urbanized countries in the world, and has one of the highest 
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rates of urban population growth (UN, 2009). But, like other countries in SSA, rural 

residence is predominant: the vast majority of the Malawian population resides in rural 

areas, and the majority of rural migrants move to other rural areas instead of urban centers 

(Anglewicz et al., 2017; Chalasani et al., 2013).

Among adults, internal migration in Malawi occurs primarily for work and marriage-related 

reasons (Anglewicz et al., 2017; Chalasani et al., 2013; Englund, 2002), with men primarily 

moving for work and women more likely to move for marriage (Anglewicz, 2012). 

Marriage-related migration typically occurs at the beginning or end of a marital union, but 

patterns of marital migration vary by gender and ethnicity (Mtika and Doctor, 2002; Reniers, 

2003). Divorce, widowhood and remarriage are relatively common in Malawi, leading to 

frequent marriage-related migration patterns (Anglewicz and Reniers, 2014; Reniers, 2003).

HIV infection and migration are closely connected in Malawi. Malawi has a generalized 

HIV epidemic, with a prevalence estimate of 9.1% (UNAIDS, 2018), and significant 

differences in prevalence between rural and urban areas: the 2010 Malawi Demographic and 

Health Survey estimated an HIV prevalence of 17.4% in urban centers, compared with 8.9% 

in rural areas (National Statistics Office and ICF Macro, 2011). As elsewhere, migrants in 

Malawi are significantly more likely to be HIV infected than non-migrants: HIV infected 

individuals from rural Malawi had more than two times greater odds of migration than those 

who were HIV uninfected (Anglewicz et al., 2016).

Migration is common among children in Malawi (Ansell and Van Blerk, 2004). As 

elsewhere in SSA, children typically move with their parents, and with the mother if parents 

do not move together: even for the Tumbuka, who practice a Patrilocal marital tradition, 

children typically stay with the mother after marital dissolution (Wanda, 1988). During the 

course of the HIV/AIDS epidemic, children have also increasingly moved due to the 

sickness or death of parents (Dennis, 2008), or due to stress caused by the loss of resources 

in a household even with both parents intact (Ansell and Van Blerk, 2004).

Data and Methods

A full examination of migration and child health requires measures of health status prior to 

migration (in order to evaluate health selection) as well as post-migration data for the same 

individuals (in order to assess the effect of migration on health, and how the relationship 

changes by duration after moving). We use data from two related sources that fulfill these 

requirements: the Malawi Longitudinal Study of Families and Health (MLSFH), and the 

Migration and Health in Malawi (MHM) Project. The MLSFH was designed in 1998 as a 

longitudinal couples’ survey, targeting a population-based representative sample of 

approximately 1,500 ever-married women and 1,000 of their husbands in three rural sites of 

Malawi. Following a household enumeration in the three designated survey sites in 1998, a 

random sample of approximately 500 ever-married women aged 15–49 was selected in each 

site, along with all of their spouses. Follow up surveys took place in 2001, 2004, 2006, 2008 

and 2010, and the sample was supplemented with young adults, parents of existing MSLFH 

respondents, and new spouses for those who married between waves. MLSFH initiated HIV 
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testing for all respondents in 2004, with follow-up testing in 2006 and 2008. Descriptions of 

the MLSFH data, sampling, and HIV testing are presented in Kohler et al., 2014.

In all waves of the MLSFH, the most common reason for non-response was migration out of 

the study sites. The Migration and Health in Malawi (MHM) Project was designed to trace 

and interview MLSFH respondents who previous resided in an MLSFH sample village but 

moved to another part of rural or urban Malawi. Using data from the 2010 MLSFH, the 

MHM identified 1,096 individuals who were interviewed by MSLFH at least once since the 

third wave (in 2004), but were reported by friends or family members as migrants by 2010. 

To qualify as a “migrant”, the individual had to have moved from the MLSFH village to 

another location outside at least 20km of the MLSFH study site, with the expectation that 

the move is permanent.

In 2013, the MHM returned to the previous MLSFH village of residence for these migrants, 

and requested information on their current location from friends and family members. The 

location was unknown for only 77 of 1,096 migrants (5.1%), an additional 83 (5.5%) moved 

internationally, and 39 (2.6%) died. These groups were left out of the final target sample for 

migrants, leaving the final target sample size at 897. As a comparison group, the MHM 

selected a random sample of 750 “non-migrants” (435 women and 315 men) who 

permanently resided in the MLSFH target villages through 2010. It is important to note that 

the “non-migrants” in the MHM were sampled randomly and therefore should be 

representative of the full sample of MLSFH women. Data collection took place for both 

groups in 2013, and the study found and interviewed 723 migrants (80.6% success rate) and 

607 non-migrants (80.9%). A full description of the MHM study can be found in (Anglewicz 

et al., 2017).

Inclusion criteria for analysis

We focus on women who have co-residing children aged 10 years old or less in 2008 (we 

select the cutoff point of 10 years in 2008 because these children are still likely to be living 

in the mother’s household by 2013, when the oldest have reached age 16). Men were not 

included in the sample for two reasons: first, since women are the primary caregivers for 

children in Malawi, their assessment of child health is likely more accurate than their 

husbands’; second, there were very few instances of households with eligible children where 

the father was interviewed but not the mother. Women who did not have any children aged 

10 or younger in the same household were not included the analysis.

For our analysis of migration selection (i.e., information from before migration), our sample 

includes 962 women who completed the 2008 MLSFH survey and HIV test and have 2,131 

co-resident children age 10 or younger. Of these 962 women, 102 moved by 2010 and 860 

remained in their rural home (along with 206 children who moved and 1925 who remained).

Our analysis of migration effect includes women who were interviewed both in the 2008 

MLSFH and the 2013 MHM (i.e., before and after migration), both those who moved and a 

non-migrant comparison group. As described above, the MHM study did not attempt to 

interview all “non-migrants” from the MLSFH, so we do not expect to have information for 

all 962 from the 2008 MLSFH. Among the 962 women in the selection analysis, a total of 
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387 (218 non-migrants and 169 migrants) were included in the 2013 MHM study, and these 

women in turn report on the health of 757 children. A sampling flow chart is provided in 

Appendix Figure 1. We compared characteristics between children with information in both 

2008 and 2013 with those who have information only in 2013, and found no statistically 

significant differences, as shown in Appendix Table 1.

Measurement: child health

Our primary measure of interest is child’s health, which is measured in the household and 

family listing that is part of every round of MLSFH and MHM data collection. All 

MLSFH/MHM respondents are asked to list all biological children, after which participants 

provide information for each household or family member, including “How would you rate 

(NAME)’s health in general?” (response options include excellent, very good, good, fair, 

poor; scores range from one (poor) to five (excellent)). Research shows that mothers’ reports 

of child health are generally accurate, and have been shown to predict child morbidity and 

mortality in the future (Idler and Benyamini, 1997).

Measurement: migration

The key determinant of interest is migration, and we capture different features of migration 

in this research. The first step is a simple, binary measure of migration. The MHM data also 

permit us to identify migration origin and destination: rural–rural migrants are respondents 

who moved from a MLSFH village to another rural part of Malawi, at least 20km outside of 

an MLSFH sample area. Individuals moving to one of Malawi’s three regional capitals 

(Mzuzu in the North, Lilongwe in the Central, and Blantyre in the South), and the third 

largest city (and former capital), Zomba, were considered rural–urban migrants. Rural–town 

migrants are those who moved to the capital of one of Malawi’s 28 districts. Finally, we also 

separate migrants by their mothers’ reason for moving. As elsewhere (Anglewicz, 2012), we 

create a three category reason for mothers’ migration measure: work related, marriage-

related (moving to start a new marriage or after marital dissolution), and all other reasons. 

The “other” category groups all reasons for migration that did not fit into the above 

categories—for example, to attend school, to visit a relative, to follow parents or relatives to 

a new location, and because of imprisonment.

Measurement: covariates

To select covariates in our analysis, we conducted a literature review to identify factors that 

are associated with both migration and child health in SSA. We included all relevant 

measures in our analysis, regardless of the strength of association in bivariate or multivariate 

analysis. We focus on three sets of characteristics, measured for children, mothers, and 

households. For children’s characteristics we include gender, age, level of education, and an 

indicator for the child sleeping in the household the previous night. Mother’s characteristics 

include age, marital status, region of residence, level of education, and number of living 

children. Mother’s health is also of interest, so we include mothers’ self-reported general 

health, measured the same as for children. We also include mother’s HIV status. Finally, as 

household characteristics we include the region of residence (southern, central, northern), 

whether the woman’s husband resides in the household, and overall household wealth 

(measured by an index created using principal components analysis of 12 household assets). 
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We also tested other measures that theoretically might be associated with migration and 

child health, such as the number of people who provide assistance (financial and non-

financial) to the mother and the number of lifetime marriages. These measures were not 

associated with our outcomes so were not included in the final analyses.

Analytic Methods

Our analysis proceeds in three parts to separately estimate: 1) migration health selection; 2) 

the effect of migration on health; and 3) the influence of migration duration on health.

We begin with migration health selection, in which we examine whether children with 

different health status are selected into migration. For this analysis, we use pre-migration 

from the 2008 MLSFH. We use logistic regressions where the dependent variable is the log 

odds that the child will migrate between the 2008 MLSFH wave (baseline) and the 2010 

MLSFH wave. All independent variables are measured in 2008, to ensure that variables 

predicting migration, such as health status, are all measured prior to the move. The 

independent variables we include are measured for the child, mother, and household. Child 

measures include age, education, sex, and if they slept in the same household as the mother 

in the previous night. Characteristics of the mother are general health, number of living 

children, age, marital status, education, and HIV status. Household characteristics are the 

region of residence, household wealth, and whether the father stays in the household.

We conduct our analysis in three steps. The first step includes only migration and pre-

migration child health. In the second step we add other measures for the child (child age, 

sex, level of education, slept in the household last night). In the third and final step, we add 

the mother and household characteristics to see if the estimated relationships change.

To assess the effect of migration on health, we use the longitudinal data from 2008 MLSFH 

and the 2013 MHM, and conduct fixed-effects regression models. In addition to health 

status, it is likely that individuals who migrate are different from non-migrants on many 

other characteristics, such as early-life impacts on health, genetic composition, risk-taking 

propensity, intelligence, and charisma. While some characteristics that differ between 

migrants and non-migrants are relatively easily observed in data (e.g. level of education), 

other characteristics, like those listed above, are difficult to measure or are not measured at 

all. This is an important challenge for migration research, because many such unobserved 

characteristics are likely to be associated with both migration and health status. Therefore, 

any empirical model that does not account for unobserved characteristics of migrants is 

likely to present biased estimates.

To address this issue, we use fixed effects regression that decomposes the residual into a 

fixed component that reflects fixed unobserved endowments (e.g., individual risk aversion, 

genetic and early-life components of health, preferences, etc.) and a time-varying 

component. The use of fixed effects is appealing because it enables us to control for any 

time-invariant (observed or unobserved) differences across respondents that may affect 

health status.
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If unobserved time-invariant characteristics of individuals are correlated with migration and 

health (a likely scenario given that migration is likely to selective with respect to health and 

some of its unobserved determinants), then this will be correlated with the independent 

variables. Such a correlation between the error term and the independent variables in the 

above equation may lead to biased estimates. Fixed effects regression is an approach that 

eliminates possible correlation between the error term and independent variables by utilizing 

difference scores for all variables between waves if fixed individual characteristics are the 

primary source of such a correlation. Because fixed factors of individuals remain constant 

over time, they are eliminated when the difference scores are created. In doing so, all 

observed variables whose effect is constant (such as age or level of schooling), along with 

any unobserved time-invariant characteristics drop out of the model. Thus, if certain 

respondents have a greater risk tolerance that simultaneously affects migration and health, 

this unobserved characteristic will be differenced out of the above equation when using fixed 

effects (Allison 2005). The use of difference scores makes fixed effects less efficient, and 

impacts the independent variables used in the regression models. Any individual who does 

not change in the dependent variable over time is dropped from the fixed effects regression 

model. Also, all time-invariant measures, such as age and region of residence, are dropped. 

To verify this approach, we conducted Hausman tests to compare fixed effects estimates 

with random effects; results indicated that random effects would be inappropriate for most 

models and fixed effects models are less affected by biases (Allison 2005).

We conduct two types of fixed effects regressions, which differ by how migration is 

measured. We begin with migration measured as binary (0=non migrant and 1=migrant). 

Next, to examine if the relationship between migration and child health differs by 

destination, we separate migrants into different categories of destination types (comparing 

rural-to-rural migrants, rural-to-town migrants, and rural-urban migrants to non-migrants). 

Finally, we separate migrants by their reason for moving (work-related, marriage-related, 

other), again compared to non-migrants. As above, we use three steps for each set of 

regressions (step 1: child migration and year only, step 2: adding child characteristics, step 3: 

adding mother/household characteristics). As implied by the above, all measures included in 

the models are time-varying between 2008 and 2013, and any time-invariant measures (e.g., 

sex) are dropped from the fixed effects models.

We use data from the MHM 2013 to examine the relationship between child health and 

duration spent at post-migration residence. The survey instrument for the MHM included a 

full residence history, which captured the amount of time spent at each residence. Because 

the MHM migrants may have moved as early as 2004 (described above), the maximum 

duration of time spent at destination is nine years. In this analysis, we conduct OLS 

regressions where the dependent variable is child health, and the independent variable of 

primary interest is the number of years spent at the post-migration residence, measured in 

categories of 0-1 years, 1-2 years, 2-3 years, 3-5 years, and 5-9 years. As previously, we 

conduct this analysis in three steps.
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Results

Sample characteristics

Table 1 shows background characteristics for the 2008 MLSFH sample (pre-migration) and 

the 2013 MHM study participants, separately for migrants and non-migrants. The average 

age of children in 2008 is 4.70 for migrants and 5.03 among non-migrants, and increases to 

9.79 and 10.03 by 2013. One third of children have at least some primary education in 2008, 

which increases to over 90% by 2013. Nearly all children slept in the household of their 

mother on the previous night. The mothers average age is between 33 and 39, and they have 

an average of between four and six children. The majority are currently married and have at 

least some primary education. Among migrants, the majority moved to another rural area 

and migrated for marriage-related reasons.

Migration health selection

Table 2 shows results for logistic regressions of pre-migration (2008) characteristics on 

future (2008-2010) migration. In short, we do not find evidence of migration child health 

selection: there is no significant association between child health in 2008 and migration 

between 2008 and 2010. In model 1, we do not find that 2008 health status for children is 

associated with migration between 2008 and 2010. In model 2, none of the additional 2008 

characteristics of children are associated with moving in the future. Factors associated with 

migration between 2008 and 2010 are primarily associated with the mother and household 

(model 3). Specifically, women who are HIV infected in 2008 are more likely to migrate 

between 2008 and 2010 than those who are uninfected. Women with primary and secondary 

or higher education in 2008 are also more likely to move than women with no education, and 

those from the southern and northern region are less likely to move than women from the 

central region. Women who co-reside with their spouse are less likely to move in the future.

The effect of migration on health

We find a strong negative effect of migration on child health. Our fixed effects results (Table 

3) show that among children, moving causes a decline in health of 0.32 points on the five 

point scale (95% confidence interval −0.607- −0.043). These results are maintained even 

after adding other child characteristics, none of which are statistically associated with health 

status. After controlling for mother and household characteristics, however, the impact of 

migration on child health is not statistically significant. We find that other characteristics of 

the mother and household are significantly associated with changes in health status, 

particularly mother’s health: after controlling for migration, a one point increase in mothers’ 

health status is associated with a 0.44 point increase in child health (95% confidence interval 

0.303-0.566).

We also find that the relationship between migration and child health varies by migration 

location. In models 1 and 2, we find that women who move to other rural areas and urban 

areas experience significant declines in the health of their children, compared to non-

migrants (Table 4). After controlling for the characteristics of the mother, however, there is 

no impact of migration to any destination on child health.
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The effect of migration on child health also differs by the reason for moving. As shown in 

Table 5, there was no association between a mother moving for work and child health. 

However, we find that children who move because their mother experienced marital 

dissolution or started a new marriage experienced a significant decline in their health status, 

compared to children who don’t move.

Migration duration

Finally, we find evidence that child health varies by duration spent at post-migration 

destinations. As shown in Table 6, we find that, in 2013, migrants who have resided at new 

locations for less than a year have significantly worse child health than non-migrants. Child 

health does not, however, improve with greater duration: migrant children residing at new 

locations for 3 to 5 years or 5 to 9 years have significantly worse health than non-migrant 

children. Although children of migrants residing in location for 0-1 and 3-5 years do not 

have significantly different health status after controlling for mothers’ characteristics, the 

relationship between duration of 5 to 9 years and health is consistent in all three models.

Discussion

We find that children who move experience a significant decline in their overall health 

status. When we control for mothers’ health, however, there is no statistically significant 

impact of migration on child health. Thus, the impact of migration on child health appears to 

be mediated by characteristics of the mother. This result is consistent with previous research 

showing that adaptation to the new environment among children largely depends on the 

mother (Brockerhoff, 1994).

Differences in health status after migration are not due to the selection of healthier/less 

healthy children into migration. We do not find any pre-migration differences in health 

between children who move and those who remain in rural areas. Thus, child health status in 

itself does not appear to be a prominent motivation for moving in rural Malawi. Moreover, 

mothers’ characteristics are stronger predictors of migration than child characteristics, which 

likely reflects that fact that decisions to migrate are made by the mother, not by the child. In 

contrast to the “healthy migrant” hypothesis, which focuses on positive attributes of 

migrants, we find that pre-migration factors associated with moving are mixed: female 

migrant mothers are younger and better-educated than non-migrants, but they are also more 

likely to be infected with HIV, and less likely to be married.

Contrary to the “adaptation” hypothesis, this disadvantage for migrants appears to persist 

over time after moving. Children who have been in post-migration locations for five to nine 

years have significantly worse health than non-migrants, even after controlling for 

characteristics of the child, mother, and household. Our results are therefore consistent with 

research showing that migrants are continuously at a disadvantage, regardless of time spent 

at post-move destinations (Brockerhoff, 1990, 1994; Mberu and Mutua, 2015).

Why does migration cause a decline in child health, before controlling for mothers’ health? 

Some insight can be found in the analysis of migrant sub-groups. The decline in health 

occurs for children who move to rural areas and cities, compared to children who do not 
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move. The negative influence of moving to a city has been found elsewhere (Antai et al., 

2010; Brockerhoff, 1994; Islam and Azad, 2008), and is likely due to increased exposure to 

infectious diseases, social alienation, crime, and pollution in urban areas (McMichael, 2000; 

Szreter, 1997).

The decline for children who move to another rural area is likely due to marriage-related 

migration; previous research has shown that rural-to-rural migration among women in 

Malawi is primarily for marriage-related reasons (Anglewicz et al., 2017; Chalasani et al., 

2013). Women moving with their children to start a new marriage or after marital dissolution 

may experience declines in child health because marital dissolution has a negative impact on 

the health of women (Devries et al., 2011; Williams et al., 2008), which may then impact the 

health of their children. Indeed, women who are divorced are more likely to experience child 

mortality (Clark and Hamplová, 2013). Similarly, women with children who start new 

marriage may be limited in how resources are distributed in the new household, which may 

not favor children from a previous marriage (Bledsoe, 1995), which may also explain why 

child health declines over time.

Our research contributes to methodological approaches in studying the relationship between 

migration and health. First, we demonstrate the value of acknowledging diversity among 

migrant groups, which we measure by differences in (1) destinations, and (2) reasons for 

moving. Declines in health resulting from migration are not for all migrants, but primarily 

those moving for marriage-related reasons, and to urban and other rural areas (not towns). 

The use of longitudinal panel data is also notable, since it enables us to (1) differentiate 

between health selection and the effect of migration on health, and (2) use fixed effects 

regression to control for unobserved time-invariant characteristics that affect both migration 

and health. Furthermore, unlike previous research on child outcomes, which primarily focus 

on child mortality or immunization, we examine the impact on overall health status. We also 

benefit from having data for both mothers and children, which permits us to examine if the 

relationship between migration and health is mediated by characteristics of the mother.

While our data and approach addressed several potential biases that often affect research on 

migration and health, there are some important limitations in this research. Although fixed 

effects eliminates the effect of unobserved stable characteristics, there are likely to be 

unobserved time-varying characteristics that we did not control for and may be associated 

with the dependent variable. For example there may be changes in some of the proximate 

determinants or socioeconomic factors over time but are not captured in the MLSFH or 

MHM surveys (examples are nutritional information and access to a health facility). There 

are also some limitations in our sampling approach. We do not have information for children 

who did not move with their mother, and, given the strong connection between mothers’ and 

child health, it seems likely that health outcomes could differ for these children. It is also 

possible that the migrants not found by the MHM study were systematically different from 

those interviewed by MHM. However, the MHM cohort profile tested for pre-migration 

differences between migrants interviewed and not interviewed, and the only notable 

difference was that the study was more likely to find women (Anglewicz et al. 2017), which 

does not impact the results of this study, since only women were used. But it is possible that 

those not found differ in post-migration outcomes, or pre-migration outcomes not measured 
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by the MHM. This research would also benefit from additional measures of child health, 

such as height and weight, illness, or visits to the hospital or health center; and measures of 

the environment, such as the quality of health facilities. In addition to other measures, it’s 

possible that child health may vary within the year. For example, the MHM and MLSFH 

studies may have been conducted at a time when malaria rates were relatively low, and the 

relationship between migration and child health may be different during peak malaria 

season. We also note that the results apply only to internal migration, and may not be 

broadly applicable due to differences in patterns of internal migration across countries in 

SSA. However, other studies have found similar patterns of internal migration, such as the 

connection between migration and marriage (e.g.,Arnaldo, 2004; Boerma et al., 2002). 

Finally, although we know if the husband resides in the household, we do not know if the 

husband is the biological father of the child. Since women who move are more likely to have 

experienced marital dissolution, whether the husband is the biological father may differ by 

migration status.

Our results have important implications for health policies in developing settings. While 

migrants are often seen as a group with advantages in health, education, and wealth 

(Anglewicz et al., 2018; Landale et al., 2000; Lu, 2008; Palloni and Morenoff, 2001), our 

research shows that some migrants do not have a pre-migration health advantage, and some 

experience declines in health as a result of migration. Urban population growth has 

important implications for health, planning, and development, and reductions in health as a 

result of migration may place additional burden on urban health systems in SSA. Finally, our 

research suggests that the best way to avoid declines in child health is to ensure that 

mothers’ health is robust, reinforcing the central role of the mother in the health of her 

children.

Appendix

Appendix Table A1:

Tests of difference in characteristics between children merged between waves and those only 

in 2008, MHM and MLSCH

2008 only Both 2008 & 2013

Child’s health 4.10 4.14

Age 4.94 5.12

Level of education

  None 22.6% 21.5%

  Primary 71.1% 73.1%

  Secondary 6.3% 5.4%

Male 49.8% 51.7%

Slept in household last night 88.6% 89.7%

Anglewicz et al. Page 14

Soc Sci Med. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Appendix Figure 1: 
Sampling Flow Chart for MHM Study, 2013
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Highlights: Internal Migration and Child Health in Malawi

- The relationship between migration and child health has seldom been 

examined

- We find a strong negative impact of migration on the health of children

- The impact of migration on child health is mediated by mothers’ 

characteristics.

- Children who move have similar pre-migration health status to non-migrant 

children
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Table 1:

Characteristics of migrants and non-migrants, children, mothers and households, MLSFH 2008 and MHM 

2013

MLSFH 2008 MHM 2013

Non-migrant Future migrant Non-migrant Migrant

Child characteristics

Mean child’s health (1-5) 4.12 4.25 4.72 4.46

Mean age 5.03 4.70 10.03 9.79

Level of education

 None 60.56% 68.71% 3.06% 2.76%

 Primary 39.44% 31.29% 91.27% 90.18%

 Secondary or higher --- --- 5.68% 7.06%

Male 48.91% 52.76% 49.13% 51.20%

Slept in household last night 93.01% 93.25% 91.30% 84.80%

Child N= 1925 206 517 373

Mother characteristics

Mean mother’s health (1-5) 3.04 3.11 3.60 3.33

Mean number of children 4.53 4.02 5.61 4.85

Mean mother’s age 35.28 33.66 38.47 36.52

Mother’s marital status

 Currently married 93.09% 86.76% 90.72% 82.70%

 Divorced/separated 4.88% 6.37% 7.35% 14.05%

 Widowed 2.02% 6.86% 1.93% 3.24%

Mother’s education

 None 24.90% 12.14% 29.27% 11.38%

 Primary 67.96% 76.21% 65.45% 80.76%

 Secondary or higher 7.14% 11.65% 5.28% 7.86%

HIV infected 5.69% 16.99% 5.35% 18.28%

Household characteristics

Region of residence

 Central 32.30% 48.54% 30.56% 43.70%

 South 32.76% 21.36% 40.43% 26.01%

 North 34.94% 30.10% 29.01% 30.29%

Mean household wealth 0.14 0.07 0.01 −0.09

Husband resides in household 89.03% 78.16% 87.04% 72.39%

Household/female N= 860 102 262 128

Migration characteristics

Mean years duration at residence
1 13.71 7.92

Migration stream

 Rural-rural migrant 72.92%

 Rural-town migrant 19.84%

 Rural-urban migrant 7.24%
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MLSFH 2008 MHM 2013

Non-migrant Future migrant Non-migrant Migrant

Reason for migration

 Work-related 30.57%

 Marriage-related 51.72%

 Other 17.71%

Duration of migration

 0-1 years 18.47%

 1-2 years 5.97%

 2-3 years 14.49%

 3-5 years 11.93%

 5-9 years 49.15%

Notes:

1
= mean years of duration at residence is measured only for those who migrated once or more (647 children, 224 women).
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Table 2:

Migration selection: Logistic regression results for the association between migration in the future and pre-

migration characteristics, 2008-2010 MLSFH

Model 1- Child health Model 2- Child characteristics Model 3- Children, mothers, 
households

Odds Ratios 95% CI Odds Ratios 95% CI Odds Ratios 95% CI

Child characteristics

Child health 1.22 0.925-1.598 1.22 0.928-1.604 1.19 0.913-1.561

Age 0.97 0.903-1.040 1.01 0.932-1.085

Level of education

 None (reference) ---- ---- ---- ----

 Primary 0.99 0.608-1.622 0.93 0.561-1.527

Male 0.91 0.674-1.229 0.94 0.686-1.284

Slept in household last night 1.24 0.589-2.609 1.38 0.647-2.959

Mother characteristics

Mother’s health 1.07 0.788-1.461

Number of children 0.96 0.816-1.128

Mother’s age 0.99 0.957-1.028

Mother’s marital status

 Currently married (reference) ---- ----

 Divorced/separated 0.57 0.175-1.863

 Widowed 1.34 0.393-4.590

Mother’s education

 None (reference) ---- ----

 Primary 2.10 0.992-4.433

 Secondary or higher 3.53 1.053-11.800

HIV infected 3.41 1.747-6.656

Household characteristics

Region of residence

 Central (reference) ---- ----

 South 0.45 0.235-0.845

 North 0.47 0.262-0.835

Household wealth 0.95 0.835-1.087

Husband resides in household 0.42 0.180-0.964

N= 2131 children, 962 mothers/households

Notes: standard errors are clustered by mother/household; instances where 95% CIs do not overlap with 1 are in bold font. Other measures such as 
the number of people who provide assistance (financial and non-financial) to the mother, and number of lifetime marriages were not associated 
with the outcome and were dropped from the final analyses.
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Table 3:

Migration effect: Fixed effects regression results for the impact of migration on child health, 2008-2013 

MHM/ MLSFH

Model 1- Child health Model 2- Child characteristics Model 3- Children, mothers, households

Coef. 95% CI Coef. 95% CI Coef. 95% CI

Children’s characteristics

Migrated −0.32 −0.607- −0.043 −0.32 −0.599- −0.037 −0.12 −0.376-0.138

Level of education

 None (reference) ---- ---- ---- ----

 Primary 0.08 −0.230-0.395 0.03 −0.278-0.340

 Secondary −0.12 −0.655-0.422 0.10 −0.391-0.599

Slept in household last night −0.06 −0.321-0.210 0.00 −0.273-0.274

Mother characteristics

Mother’s health 0.44 0.303-0.566

Number of children −0.06 −0.208-0.097

Mother’s marital status

 Currently married (reference) ---- ----

 Divorced/separated −0.11 −0.702-0.490

 Widowed 0.05 −0.641-0.746

Mother’s education

 None (reference) ---- ----

 Primary −0.14 −0.479-0.202

 Secondary or higher −0.57 −1.253-0.106

HIV infected −0.36 −1.168-0.456

Household characteristics

Household wealth −0.06 −0.151-0.027

Father co-resides in household 0.13 −0.370-0.640

Survey wave/year 0.66 0.485-0.837 0.64 0.444-0.829 0.37 0.144-0.598

N= 757 children, 387 mothers/households

Notes: standard errors are clustered by mother/household; instances where 95% CIs do not overlap with 1 are in bold font. Other measures such as 
the number of people who provide assistance (financial and non-financial) to the mother, and number of lifetime marriages were not associated 
with the outcome and were dropped from the final analyses. Sex is dropped from fixed effects regression because it is time-invariant; age (for 
mother and child) is also dropped because there is no variation across respondents in fixed effects regression.
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Table 4:

Migration effect: Fixed effects regression results for the impact of migration on child health, by migration 

destination 2008-2013 MHM/MLSFH

Model 1- Child health Model 2- Child characteristics Model 3- Children, mothers, households

Coef. 95% CI Coef. 95% CI Coef. 95% CI

Children’s characteristics

Migration destination

 Non-migrant (reference) ---- ---- ---- ---- ---- ----

 Rural-rural migrant −0.34 −0.655- −0.019 −0.34 −0.655- −0.020 −0.14 −0.426-0.152

 Rural-town migrant −0.13 −0.661-0.379 −0.13 −0.648-0.396 0.00 −0.423-0.429

 Rural-urban migrant −0.72 −1.038- −0.534 −0.72 −0.957- −0.485 −0.36 −0.973-0.259

Level of education

 None (reference) ---- ---- ---- ----

 Primary 0.08 −0.226-0.394 0.03 −0.276-0.340

 Secondary −0.10 −0.643-0.451 0.12 −0.380-0.616

Slept in household last night −0.04 −0.307-0.219 0.00 −0.270-0.276

Mother characteristics

Mother’s health 0.43 0.300-0.565

Number of children −0.05 −0.208-0.098

Mother’s marital status

 Currently married (reference) ---- ----

 Divorced/separated −0.12 −0.727-0.491

 Widowed 0.01 −0.686-0.715

Mother’s education

 None (reference) ---- ----

 Primary −0.14 −0.475-0.203

 Secondary or higher −0.52 −1.187-0.156

Mother HIV infected −0.34 −1.153-0.474

Household characteristics

Household wealth −0.06 −0.147-0.028

Father co-resides in household 0.11 −0.418-0.631

Survey wave/year 0.66 0.485-0.837 0.64 0.444-0.829 0.37 0.145-0.600

N= 757 children, 387 mothers/households

Notes: standard errors are clustered by mother/household; instances where 95% CIs do not overlap with 1 are in bold font. Other measures such as 
the number of people who provide assistance (financial and non-financial) to the mother, and number of lifetime marriages were not associated 
with the outcome and were dropped from the final analyses. Sex is dropped from fixed effects regression because it is time-invariant; age (for 
mother and child) is also dropped because there is no variation across respondents in fixed effects regression.
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Table 5:

Migration effect: Fixed effects regression results for the impact of migration on child health, by reason for 

migration 2008-2013 MHM/MLSFH

Model 1- Child health Model 2- Children characteristics Model 3- Children, mothers, 
households

Coef. 95% CI Coef. 95% CI Coef. 95% CI

Children’s characteristics

Reason for migration

 Non-migrant (reference) ---- ---- ---- ---- ---- ----

 Work-related −0.27 −0.286-0.630 −0.27 −0.287-0.669 0.04 −0.221-0.526

 Marriage-related −0.41 −0.766- −0.056 −0.39 −0.745- −0.039 −0.19 −0.532-0.154

 Other reason 0.17 −0.717-0.181 0.19 −0.705-0.169 0.15 −0.405-0.483

Level of education

 None (reference) ---- ---- ---- ----

 Primary 0.15 −0.155-0.456 0.13 −0.168-0.421

 Secondary −0.06 −0.595-0.469 0.22 −0.268-0.713

Slept in household last night −0.09 −0.357-0.184 −0.06 −0.339-0.219

Mother characteristics

Mother’s health 0.44 0.302-0.567

Number of children −0.10 −0.231-0.040

Mother’s marital status

 Currently married (reference) ---- ----

 Divorced/separated −0.05 −0.678-0.582

 Widowed −0.16 −0.738-0.409

Mother’s education

 None (reference) ---- ----

 Primary 0.03 −0.272-0.332

 Secondary or higher −0.33 −0.971-0.316

Mother HIV infected −0.26 −0.811-0.299

Household characteristics

Household wealth −0.04 −0.135-0.048

Father co-resides in household 0.14 −0.403-0.684

Survey wave/year 0.66 0.485-0.837 0.62 0.428-0.811 0.39 0.157-0.613

N = 757 children, 387 mothers/households

Notes: standard errors are clustered by mother/household; instances where 95% CIs do not overlap with 1 are in bold font. Other measures such as 
the number of people who provide assistance (financial and non-financial) to the mother, and number of lifetime marriages were not associated 
with the outcome and were dropped from the final analyses. Sex is dropped from fixed effects regression because it is time-invariant; age (for 
mother and child) is also dropped because there is no variation across respondents in fixed effects regression.
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Table 6:

Duration at residence: OLS regression results for the association between number of years spent at post-

migration residence and child health, 2013 MHM

Model 1- Child health Model 2- Children 
characteristics Model 3- Children, mothers, households

Coef. 95% CI Coef. 95% CI Coef. 95% CI

Children’s characteristics

Years at post-migration residence

 Non-migrant (reference) ---- ---- ---- ---- ---- ----

 0-1 years −0.27 −0.542- −0.008 −0.28 −0.539-−0.017 −0.16 −0.376-0.047

 1-2 years −0.19 −0.553-0.180 −0.16 −0.523-0.199 −0.13 −0.525-0.266

 2-3 years −0.09 −0.331-0.149 −0.09 −0.327-0.149 −0.16 −0.348-0.019

 3-5 years −0.32 −0.587- −0.056 −0.33 −0.590-−0.067 −0.09 −0.399-0.212

 5-9 years −0.28 −0.448- −0.104 −0.28 −0.451-−0.104 −0.15 −0.285-−0.014

Age 0.00 −0.015-0.009 −0.01 −0.017-0.004

Level of education

 None (reference) ---- ---- ---- ----

 Primary 0.14 −0.004-0.280 0.14 0.011-0.266

 Secondary 0.22 −0.052-0.492 0.28 0.033-0.526

Male 0.06 −0.026-0.139 0.06 −0.007-0.131

Slept in household last night 0.00 −0.129-0.127 −0.01 −0.120-0.096

Mother characteristics

Mother’s health 0.43 0.334-0.517

Number of children 0.00 −0.026-0.031

Mother’s age 0.00 −0.004-0.010

Mother’s marital status

 Currently married (reference) ---- ----

 Divorced/separated 0.09 −0.157-0.337

 Widowed 0.18 −0.123-0.477

Mother’s education

 None (reference) ---- ----

 Primary 0.08 −0.045-0.205

 Secondary or higher 0.31 0.062-0.565

HIV infected −0.03 −0.180-0.127

Household characteristics

Region of residence

 Central (reference) ---- ----

 South 0.08 −0.037-0.195

 North 0.11 −0.029-0.258

Household wealth −0.02 −0.060-0.015

Husband resides in household 0.08 −0.112-0.264

N= 786 children, 273 mothers/households
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Notes: standard errors are clustered by mother/household; instances where 95% CIs do not overlap with 1 are in bold font. Other measures such as 
the number of people who provide assistance (financial and non-financial) to the mother, and number of lifetime marriages were not associated 
with the outcome and were dropped from the final analyses. Additional analysis with migrants of duration 0-1 years as the reference group did not 
change the substantive conclusions.
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