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Abstract
Background

In sub-Saharan Africa, migration of young people is common and
occurs for a variety of reasons. Research focus is often on
international or long-distance internal migration; however, shorter
moves also affect people’s lives and can reveal important information
about cultures and societies. In rural sub-Saharan Africa, migration
may be influenced by cultural norms and family considerations: these
may be changing due to demographic shifts, urbanisation, and
increased media access.

Methods

We used longitudinal data from a Health and Demographic
Surveillance Site in rural northern Malawi to present a detailed
investigation of migration in young people between 2004-2017. Our
focus is on the cultural effects of gender and family, and separate
migrations into short and long distance, and independent and
accompanied, as these different move types are likely to represent
very different events in a young person’s life. We use descriptive
analyses multi-level multinomial logistic regression modelling.

Results & conclusions

We found two key periods of mobility 1) in very young childhood and
2) in adolescence/young adulthood. In this traditionally patrilocal
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area, we found that young women move longer distances to live with
their spouse, and also were more likely to return home after a
marriage ends, rather than remain living independently. Young
people living close to relatives tend to have lower chances of moving,
and despite the local patrilineal customs, we found evidence of the
importance of the maternal family. Female and male children may be
treated differently from as young as age 4, with girls more likely to
migrate long distances independently, and more likely to accompany
their mothers in other moves.
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1137893"F Amendments from Version 1

Regression models re-run with 2 changes: 1. age as a categorical
variable; this was created as a 4-level variable which, for
comparability, is labelled similarly across all models (youngest,
young, older, oldest) however, as the age range is different for
each model the definition of each category varies. 2. Participants
in unknown/other categories for household composition and
household employment status are dropped, because being in
these categories is likely to be due to recent migration, rather
than a risk factor for migration. Text and figures which refer to
number included in the models have been updated.

Tables displaying full results from the regression models have
been removed from the main article and uploaded as extended
data to the Zenodo platform (link given within the article).

Figures displaying results from the regression models have
been altered in 2 ways: 1. They are now displayed with the
model coefficients (rather than exponentiated odds ratios) to
better see the ratios for people less likely to move. The tables
displaying the model results still show the odds ratios. 2. The
figures have been rearranged to display results from the female
and male models next to each other, to make it easier to observe
the sex differences. The text has been altered to reflect that
coefficients are displayed, rather than odds ratios, and specific
similarities and differences between the female and male results
highlighted.

Emphasis on the effects of gender and family has been increased
by adding some text throughout, and by removing the graphs
and text displaying and discussing the associations with calendar
year and household socio-economic status (the results may still
be found in the tables in the extended data).

Any further responses from the reviewers can be found at
the end of the article

Introduction

Research in sub-Saharan Africa has found relatively high
rates of mobility/migration in young children and adoles-
cents/young adults (Beegle & Poulin, 2013; Ford & Hosegood,
2005; Grieger et al., 2013). Children and adolescents may
move with their parents/guardians, and adolescents/young
adults can be expected to move away from their natal home
to live independently. Dependent children or adolescents
may also move without their parents or guardians: children in
sub-Saharan Africa may be fostered out to other households
either temporarily or long-term, so that the fostering house-
hold may provide care for them or give them better educational
opportunities, or so they can provide support to the fostering
household through house/farm work (Hedges er al., 2019) or
caring responsibilities (Robson, 2000). Fostering may happen
in a planned way, or in more emergency circumstances due
to parental illness or death. Older children/adolescents may be
sent to live in other households where there might be better
able to work and earn wages to send back home (Kwankye,
2012; Temin et al., 2013).

On a population level, it is important to study migration to
understand population flows and predict needs for services.
It is also important to understand the effects of migration on
individuals and communities as both positive and negative
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outcomes have previously been found: Migration can give
people opportunities for education, work and to form new
relationships: for adolescents in some communities, a period of
migration has become a common part of transition to
adulthood, where they can learn new skills and enjoy their
independence (Hertrich & Lesclingand, 2013); However,
migration, particularly in unaccompanied children and ado-
lescents, is often regarded in a negative light, as migrants may
be more likely to drop out of school (Clark & Cotton, 2013;
Hashim, 2007), experience increased work load (Hashim,
2007), social isolation Temin er al, 2013), pre-marital preg-
nancy (Xu et al., 2013) and HIV (Anglewicz & Reniers, 2014)
(though it has been suggested that vulnerabilities associated
with migration also lead to increased risk of HIV (Magadi,
2013)); in Uganda, for both young men and women, migration
was associated with greater chance of recent alcohol use and
increased likelihood of engaging in risky sexual behaviour
(Schuyler et al., 2017).

Migration is often studied in respect to international movements,
and if internal movements are considered then often only
long-distance moves are counted. Moving locally compared
to long distance may have fewer consequences for people
and the local environment: a qualitative study in Malawi
found that when asked about moving house, children did not
tend to report on short moves when they stayed with family or
moved to a different family member, and the authors specu-
lated that this could be because these moves did not change
their lives much (Young et al., 2006). However, a local move is
still a potentially disruptive event which may have both posi-
tive and negative effects (van Blerk & Ansell, 2006) on a young
person’s life, and short-distance migrations can also give valu-
able insights into local cultures and customs. In Malawi,
international migration, in particular to South Africa, was
common in colonial times but was discouraged from the
1960s (Beegle & Poulin, 2013). While in recent years interna-
tional migration has increased once more, internal migration
is far more common (Beegle & Poulin, 2013), and a high
level of circular migration has been found among adolescents
(Chalasani et al., 2013).

Theoretical background and literature review

Theories of migration have been developed over the past sev-
eral decades which attempt to explain migration patterns
through economic, demographic, human capital and risk diver-
sification lenses (see Piguet, 2018 for a summary). Many gen-
eral concepts can be applied to the migration of children
and adolescents in sub-Saharan Africa, in particular the New
Economics of Labour Migration theory, which places the house-
hold rather than the individual as the decision-making unit
(Stark & Bloom, 1985). There are a few specific points to note
regarding this household-based framework when conceptual-
ising migration of young people in rural sub-Saharan Africa.
Firstly, there is the level of agency that children have over
household decisions that affect them. Of course, decision-
making power may not be equally spread among household
members of any age, but this is particularly the case among
children, whose agency within the household depends on multiple
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factors including age and sex (boys may have more say in
migration decisions than girls (Hunleth er al., 2015)). While
the adults in the household are likely to make the final decision
over the migration of a child or young adolescent, it would be
incorrect to assume that they have no agency in the decision-
making process: for example, after a divorce children may
decide themselves who to accompany or may attempt to negoti-
ate staying with relatives in the neighbourhood even if their
parents move. Equally those children ‘sent’ away may be given
different levels of say over this decision, even if the initial idea
was not theirs (Hashim, 2007). The second factor is related to
adolescents’ desire for independence, and how the timing or
format of this may be at odds with the desires of the other
household members. Whitehead and colleagues suggest that
migration in children and adolescents, particularly independ-
ent migration, can be viewed through the lens of the intergenera-
tional contract: shared understandings between family members
of what may be expected from each other (Whitehead er al.,
2005). Thirdly, defining a household is not straightforward
and is subject to cultural influences (Randall er al., 2011); this
has been shown to affect understanding of migration in Nepal
(Agergaard, 1999). Finally, extended family is important in
many cultures and it is likely that migration decisions will be
made taking into account not just the immediate household or
family, but other family members. Research in Zambia sug-
gest that, rather than migration being the result of the house-
hold deciding what is best for all members, it can often be
the result of conflicts over land and resources, leading to
rupture in the household (Cliggett, 2000).

Research on mobility and migration in young people in
Africa tends to find differences by sex. Female children have
been found to be more likely to be fostered out in research in
Tanzania (Hedges er al., 2019) and Zimbabwe (Robson, 2000).
In Zambia, a study looking at short-term movements, found
that girls were more likely to spend the holidays with extended
kin, and also more likely than boys to have the reason for going
as ‘helping with household chores’; boys were more likely
to report ‘getting to know relatives’ though this was by far
the most common response for both sexes (Hunleth er al., 2015).
In general, adolescent girls and young women tend to be more
likely to move: in Kenya, young migrants to urban areas were
more likely to be female (Clark & Cotton, 2013), in Malawi
a study of young people aged 15-24 found that 47% of women
had ever moved compared to 38% of men (Beegle & Poulin,
2013). There are also differences found in the reason given for
the move: young women tend to report moving for marriage,
and men for work, education or economic reasons (Anglewicz &
Reniers, 2014; Beegle & Poulin, 2013; Chalasani et al., 2013;
Clark & Cotton, 2013) however it has been suggested that sex
differences in reporting reasons for move may simply reflect the
gender norms of the society, i.e., it may not be socially accept-
able for a woman to report moving for economic reasons, so
she reports marriage even if her main consideration was eco-
nomic, and vice versa for men (Temin er al., 2013). Despite
these reporting biases, economic migration in young women
has been seen to be just as common as in men in South Africa
(Camlin er al., 2014) and in many West African countries a
period of migration has been part of the transition to adulthood
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with young women usually spending time in the city before
returning for marriage. This phenomena tends to be viewed dif-
ferently for boys than girls, with girls facing more reluctance
from their elders to let them go, the authors speculate that
migration in young males is in line with family expecta-
tions (i.e. to provide) so is accepted, while for women it is per-
ceived that it mostly benefits the individual rather than the
family (Lesclingand & Hertrich, 2017), despite many young
women report using the time to learn domestic skills and
earn money to buy items to help them in their marital home
(Hertrich & Lesclingand, 2013).

Several studies have also examined parental presence, vital
and marital status and household composition and found
these to be associated with youth migration: children were
found to be more likely to move if not living with their mother
(Madhavan et al., 2012) and adolescents were more likely
to move if the household head was not a parent (Beegle &
Poulin, 2013; Chalasani er al., 2013). Loss of parent has also
been found to increase migration for young women in Senegal
(Herrera-Almanza & Sahn, 2020), but in Malawi this effect was
only seen in men (Beegle & Poulin, 2013). While most studies
have focused on parents, some have attempted to look beyond
this i.e. Clark & Cotton in Kenya asked young respondents
to indicate who was responsible for them, rather than making
assumptions (2013) and a Malawian study asked generally
about family and friends in the area. This latter study found
that knowing family and friends prior to moving was associ-
ated with a longer length of stay at that location, but espe-
cially for women, knowing friends there was the most strongly
associated (Myroniuk, 2018). In many sub-Saharan African
societies, the extended family is important in day-to-day life
and is likely to impact decision making around migration.

Socioeconomic position has also been found to be associ-
ated with moving, though it seems to have a complex rela-
tionship with migration, with evidence that the most and least
disadvantaged groups are most likely to move (Ginsburg er al.,
2009). In Malawi, those in wealthier households were more
likely to move unless they were farming families (Beegle &
Poulin, 2013). In Senegal, young people whose fathers had
more education or higher socio-economic position in childhood
were more likely move to urban areas, but less likely to
move to rural ones: however this was influenced by the ini-
tial location, with the author reporting that access to more
and better community resources makes later moves less likely
(Herrera-Almanza & Sahn, 2020). In Malawi, young movers
were more likely to come from households with more assets
(Chalasani et al., 2013). Trends in internal and international
migration have also changed over time (Flahaux & De Haas,
2016). Many factors are likely to affect trends in youth
migration in Africa, including trends in age at marriage and
increasing access to education and work opportunities (Sawyer
et al., 2018).

Aims of this paper

This analysis aims to provide a detailed description of mobility
and migration in children and adolescents/young adults in
rural Malawi, and to assess the role of gender and family
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(within and outside the household) on accompanied and
independent, long-distance and local migration in the same
population using multinomial multi-level regression model-
ling. The data is from the Karonga Health and Demographic
Surveillance Site from 2004-2017 and allows examination of
the presence of different types of family members both in the
household and living nearby: we have previously shown that
young people in this population tend to live near extended
family (McLean er al., 2021a).

Methods

Context

The Karonga Health and Demographic Surveillance Site
(HDSS) was established in 2002 in the southern part of the
Karonga district in northern Malawi (Crampin et al, 2012)
by the Malawi Epidemiology and Intervention Research Unit
(MEIRU- formerly known as the Karonga Prevention Study). The
area is largely rural with one semi-urban trading town, sev-
eral smaller market villages and one port on Lake Malawi.
The majority of the population engage in subsistence farm-
ing or fishing. The main ethnic group are Tumbuka, who
have followed patrilineal and patrilocal custom since the
19th century: women tend to move to their husband’s village
when they marry (Malawi Human Rights Commission, 2006).
In the event of divorce or even paternal death, children con-
sidered to be old enough to be away from their mother may
be required to live with their father’s family (Malawi Human
Rights Commission, 2006). Polygyny is widespread: at the
end of 2016 about 15% of households in the HDSS were
headed by men with more than one wife.

The HDSS covers an area of 150km? and by 2016 had over
40,000 people under surveillance, with very high response rates.
Household membership is defined by the participants with
guidance from trained fieldworkers: all household members
must usually live in the dwelling/compound together and rec-
ognise the same household head. Men with more than one
wife who do not live in the same location are assigned to be liv-
ing in each wife’s household; all other individuals may only
belong to one household. Households are identified by two
unique numbers: one which does not change through the life-
time of the household (known as unique household ID for
this analysis) and one which is related to the household’s loca-
tion, which may change over time (known as geographic
household ID for this analysis); GPS coordinates are recorded
for each household when they are registered and if they
move.

Births and deaths are captured monthly through a system of
local ‘key informants’, while migrations are captured annu-
ally through visits to all households: information is gathered
on any new or departed household member including date
of move, reason for move and where they moved from/to. If
a whole household moves, then this information is gathered
from the key informants. When a new household member
is registered, through birth or in-migration, where possible,
members of any age are linked to their parents’ identification
numbers if they have ever been assigned one (even if they
are not currently HDSS participants). On an annual basis,
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participants are asked about their marital status and to pro-
vide information about their spouse(s): where possible, the
identification numbers of the spouses have also been linked.
This information was used to identify all family links (by
blood and by marriage) between all HDSS participants.

Ethics

Household heads provide written informed consent on behalf
of the whole household to participate in the Karonga HDSS,
which may be rescinded at any time for any reason. The
HDSS is regularly reviewed and approved by the Malawian
National Health Sciences Review Committee (approval #419),
and the London School of Hygiene and Tropical Medicine
Ethics Committee (approval #5081).

Reproducibility

The data manipulation and analysis described below was car-
ried out using Stata v16.1, and R v4.2.1 and MLwiN v3.05 (the
latter two where indicated). R and MLwiN are freely avail-
able while a licence is required for Stata, however all tech-
niques carried out in Stata for this paper may be reproduced in
similar software, such as R.

Dataset

Data on HDSS participants are gathered as event reports
and surveys. The event data is used to create continuous epi-
sodes, and the survey data are assumed to be valid for dates
within certain periods before and/or after the survey date (the
length of these periods depend on the type of data). Genera-
tion some of the exposure variables involves calculating the
distance between each index and multiple relatives and would
be computationally intensive to apply to the longitudinal dataset
so the episodic data were reduced to one data point per quar-
ter (15th of the middle month of each quarter) per person, and
the data treated as panel data. Each data point included vari-
ables indicating whether a person was living with, or within
250 metres of, specific types of family member, various indi-
cators of socio-economic status, and information about the
local area.

Moves were identified as individuals who had a different geo-
graphic household ID to the following quarterly snapshot, or
if they were not present in the HDSS in the next quarter and
were recorded to have migrated out, or if they were not present
the previous quarter and were recorded as migrating in. Moves
of less than five metres were dropped as these were likely to be
artefacts of a new geographic household ID being assigned if
a new household head was declared. If there was more than
one move associated with a quarter (i.e. a move in from out-
side of the area, and then a move out) then one move was
kept randomly. Due to some disruptions to data collection in
recent years, including due to Covid-19, only data up to the
end of 2017 was used for this analysis.

Exploratory analyses

The analysis can be divided into three main steps: exploratory,
descriptive and regression analyses. A priori, it was decided
to analyse the moves (1) by distance, (2) whether they were
independent or accompanied, and by (3) age and (4) sex. The
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cut-offs/definitions used were defined during the exploratory
analysis as described below.

Distance

When a person moved within the HDSS area the actual dis-
tance moved was calculated using household coordinates, which
are available for all. When the move was to or from an area
external to the HDSS, in almost all cases the source or destina-
tion was gathered: for a town or city in Malawi, GPS coordi-
nates from a central area of the town/city were used, for outside
of Malawi, GPS coordinates of a point in the new country near-
est to Malawi were used. This means that our analysis includes
both internal and international migration, though the major-
ity of moves are internal. To define the cut-off between short
and long moves, a preliminary analysis of primary school
attended before and after a move was carried out. Data are
captured annually to record school grade and school name for
school attenders: records of all primary school attenders were
examined if they were still attending primary school and had
a different geographic household ID (i.e. had moved house) at
the following interview. The distance between the households
of the first and second interview was calculated and the aver-
ages compared between those who changed school and those
who remained at the same school. There were 3916 record
pairs from 3010 individuals which met these criteria. 2490
did not involve a change in school and the mean distance
moved was 0.9km (95% CI allowing for clustering by indi-
vidual ID 0.86-1.03), 1426 did change school and the mean dis-
tance was 4.6 (95% CI allowing for clustering by individual
ID 4.4-4.8). Based on these results, it was decided to catego-
rise short move as less than four kilometres and long moves as
four kilometres or more.

Independence

To identify whether the person moved alone or with mem-
bers of their household, all household members were assessed
to see whether they stayed in the original house, moved
with the index person, or moved elsewhere. For external
moves they were classed as moving together if they reported
the same source or destination town or country, for moves
within the HDSS they had to have the same destination house-
hold ID. People were then classed as moving independently
(without a parent of any age, or an adult aged 18 or over) or
accompanied (with at least one adult aged 18 or over, or a
parent who may be under 18).

Age/sex

The above definitions were applied to the panel dataset
so that each record had an outcome of either ‘no move’ or
one of four move types (short independent, long independ-
ent, short accompanied or long accompanied). The risk
of each move outcome was calculated for each age year,
separated by sex. Although the focus of the analysis was on
young people, a high upper age limit of 34 was used initially,
to be sure of observing the whole of the adolescent/young
adult time. 95% confidence limits were calculated allow-
ing for clustering within unique household ID and unique
individual ID. Following these initial analyses (which are
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described in the results section), age was categorised as
‘children’ for females if under the age of 12 and for males
if under 16 and ‘adolescents’ for females if aged 12-24 and
males 16-28. The age ranges are different as females tend to
experience transitions to adulthood earlier than males in this
area (McLean er al, 2021b); even though the age ranges
extend beyond typical definitions of adolescence, the term
adolescent will be used for simplicity throughout.

Descriptive comparison of family/household composition of
movers by sex. For this analysis, the panel dataset was modi-
fied to only include records with a move outcome. Whether the
household composition (the make-up of the household mem-
bers in terms of their relationship to the index mover) differed
between the sending and receiving household was examined using
only short moves, as these are most likely to have full informa-
tion on both sending and receiving household (as most long
moves were to or from outside of the area). Firstly, the num-
bers moving between different household types were dis-
played on Sankey diagrams (created using the networkD3
package in R (Gandrud er al., 2017)) separately for children
and adolescents, male and female, and independent and accom-
panied moves. The proportions in each category of the send-
ing and receiving households were then compared by sex,
separately by move type and age group, using Wald tests allow-
ing for clustering within unique household ID and unique
individual ID. The household composition variable was created
using latent class analysis which has been described elsewhere
(McLean er al., 2021a) with the following categories:

*  Parents & siblings — both parents present, plus sib-
lings aged under 18 if any, and does not fit into any of
the below categories

e Sister's family — at least one sister aged over
18 years or her family, (more of sister+family pres-
ent than brother+family if also present), and mother
and/or father present or no maternal or paternal
family present

e Brother's family — as above but with brother instead
of sister

e Mother & siblings — mother present, no father
present, nor father's other wife nor maternal family

e Father & stepmother — mother not present, father
or father's other wife present

e Maternal — father and father's other wife not pres-
ent, at least one maternal relative present and more
maternal relatives present than paternal

e Paternal — mother and father's other wife not pres-
ent, at least one paternal relative present and more
paternal relatives present than maternal

e Spouse — spouse present
e Other — does not fit into any of the above categories

. External - household unknown as

outside of HDSS area

composition
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* No IDs — household composition unknown as parent
IDs unknown

In addition, whether children and adolescents were mov-
ing with their parents was examined using all short and
long accompanied moves: the proportions in each category
(no parents, mother only, father only, both) were compared
by sex, separately by move type and age group using Wald
tests allowing for clustering within unique household ID and
unique individual ID.

Regression analysis of associations between mobility and
family and household composition/structure. For this analy-
sis, the full panel dataset was used, including those who didn’t
move. However, moves with no information on the ‘send-
ing household’, i.e., those migrating from outside the HDSS,
were dropped. As the focus was on the effect of family,
participants who had no record of either parent ID were
excluded; participants with other or unknown status in the
household composition or household socio-economic status
were also dropped as their unclear status is likely related to
migration, rather than the other way around. Multi-level multi-
nomial logit regression models allowing for clustering by unique
household ID and unique individual ID were run on the full
panel dataset using MLwiN Version 3.05 (Charlton et al., 2020),
with the outcome of move type (no move [baseline], short
independent, long independent, short accompanied and long
accompanied) and including the family variables and poten-
tial confounders. The model was run separately for each age
group and sex. The potential confounders were chosen due
to existing literature having demonstrated associations with
mobility (see introduction), and data availability (ie. fur-
ther household socio-economic status variables could not be
included due to lack of complete data). The variables included in
this analysis were:

*  Time-varying variables relating to
household composition/structure:

family and

o A detailed household composition variable
(as described above).

o  Number of people in the household in
different age groups (under one year, one-
four years, five-11 years, 12-18 years, 19-29
years, 30-59 years and 60 years and over) (all
continuous variables which exclude the index
person)

o A total of four binary variables indicating
presence of at least one relative within 250
metres but not in the immediate household
from five family types: maternal (not
including mother), paternal (not including
father), sister’s (including sister aged 18
or over, but not younger sister), brother’s
(including brother aged 18 or over, but not
younger brother) and nuclear (parents and
siblings aged under 18). The distance of
250 metres was chosen as it was assumed

Wellcome Open Research 2024, 8:211 Last updated: 13 JUN 2024

that relatives living closely are likely to be
seeing each other regularly and have some
influence on each other’s lives.

e Potential confounding variables:

o  Presence of own child in the household: to
allow assessment of presence of small children
after accounting for own child as having an
own child may affect migration decisions (only
for the adolescent analyses)

o Whether biological mother is known to be
dead (vital status of parents is derived directly
from the HDSS record of the parent, or from
information gathered on each participant’s
parents at the annual survey)

o Whether biological father is known to be dead

o  Age-group in 4 categories which vary by model
as the age ranges are different:

= Youngest (female children under 2
years; male children under 3 years;
female adolescents 12-14 years;
male adolescents 16—18 years)

=  Young (female children 2-5 years;
male children 4-7 years; female
adolescents 15-17 years; male
adolescents 19-21 years)

= Older (female children 6-8 years;
male children 8-11 years; female
adolescents 18-20 years; male
adolescents 22-24 years)

= Oldest (female children 9-11 years;
male children 12-15 years; female
adolescents 21-24 years; male
adolescents 25-28 years)

*  Year (in two-year bands)

*  Distance to tarmac road,

e Population density within 250 metres (categorised),
e Whether father had any secondary education,

*  Whether mother had any secondary education

¢ Employment ranking of the household head (categorised
into low, which include not working or precariously
employed, medium which includes subsistence
farming and fishing, and high which includes
waged employment and business owning)

Results

A total of 65,204 (34,785 female and 30,419 male) individu-
als aged under 35 contributed data to the initial exploratory
analysis. There were 104,883 (44,733 female and 60,150 male)
moves: 15,916 short independent; 37,675 long independ-
ent; 18,458 short accompanied and 32,834 long accompanied
(Figure 1).
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Figure 1. Number of participants and moves at different stages of analysis.

Percentage who moves by age and sex

Plots of the percentage of individuals that experienced each
move type (short independent, long independent, short accom-
panied and long accompanied) at difference ages, by sex
can be seen in Figure 2. For short independent moves, the
risk increased sharply for females from the age of 12 up to
age 17 before falling less steeply; for males the risks only
increased from age 16, peaking at age 21-23, however risks
were almost always lower than for females. For long independ-
ent moves for both sexes, the risks gradually increased dur-
ing childhood, for females the risk was higher than for males
from the age of four onwards, and the increase became steeper
age 12 with a peak at age 18; for males the peak was at age
22. For short, accompanied moves, the risks were highest in
the youngest children (risks for females and males are simi-
lar at very young age) which then declined to age 14-15,
from here the risks increased again for females to a peak at
age 20, while for males the risks increased again to age 24
and then remained stable or declined. The pattern was simi-
lar for long accompanied moves, except that for males the risks
continued to increase up to age 30, before declining.

Comparison of family/household composition of
movers by sex

A total of 43,104 (20,803 females aged under 12, and 22,301
males aged under 16) children and 29,552 (17,427 females aged
12-24 and 12,125 males aged 16-28) adolescents contributed
data to the descriptive analyses. There were 50,004 (23,959
female and 26,045 male) child moves (4951 short independ-
ent; 13,488 long independent; 11,607 short accompanied and
19,958 long accompanied) and 41,016 (26,523 female and 14,493

20,535 model model model
15,721 9801 7523
Ind short 2019 Ind short 2222
Ind long 3050 Ind long 2763
Acc short5273 Acc short1332
Acclong 5379 Acc long 1206
male) adolescent moves (8516 short independent; 19,154

long independent; 4668 short accompanied and 8678 long
accompanied) (Figure 1).

Changing household composition

Sankey diagrams showing the household composition of send-
ing and receiving households shown in Figure 3 and Figure 4
show the difference in types of short move for children and
adolescents (respectively). For children moving independ-
ently, there was not one more common move type, and chil-
dren mostly changed household type when they moved
(Figure 3A & B). By sex, there was some evidence that female
children were more likely to move to or from ‘parents and
siblings’, to ‘sister’s family’ or ‘maternal’ or from outside of
the area, while male children were more likely to move to or
from ‘brother’s family’, ‘father & stepmother’ and ‘pater-
nal’ (Table 1). For accompanied children, moving from a
‘parents and siblings’ household to another of the same type
was most common, moving to and from ‘mother and sib-
lings’ and ‘maternal’ households was also common (Figure
3C & D). By sex, there was some evidence that male chil-
dren were more likely to move to or from ‘sister’s family’,
‘brother’s family’ and ‘father and stepmother’, while female
children were more likely to move to or from ‘maternal’
(Table 1). For adolescents, the picture is different, for both
male and female adolescents moving independently there was
a wide variety of sending households, however the destina-
tion household were overwhelmingly ‘spouse’ households. A
visible difference between males and females in this group is
that females moving from ‘spouse’ households go to a wider
variety of receiving households (‘parents and siblings’, ‘mother
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Figure 2. Percentage of individuals experiencing each move type at difference ages, by sex. Short moves are under 4 kilometres;
independent moves are without a parent of any age or an adult aged 18 or over; male data is blue, female is red; note that each figure has

a different scale.

and siblings’ etc.) (Figure 4A & B). By sex, female adolescents
were more likely to move to ‘parents and siblings’, ‘sister’s
family’, ‘mother and siblings’, ‘maternal’ and from or to out-
side of the area. Female adolescents were more likely to move
from ‘spouse’ households, but male adolescents were more
likely to move to ‘spouse’ households (Table 1). The accom-
panied moves for adolescents show a different picture again,
with the majority moving from a ‘spouse’ household to another
of the same type (Figure 4C & D). By sex, female adolescents
were more likely to move from and to ‘parents and siblings’,
‘mother and siblings’ and ‘maternal’ households, while male
adolescents were more likely to move from and to ‘brother’s
Sfamily’ (Table 1).

Moving with parents

The proportion of accompanied movers according to whether
they moved with their parents is shown in Table 2. Males tended
to be more likely than females to move with neither parent;
females were more likely to move with just mother, and male
children with just their father (though this was not common);
female adolescents were more likely to move with both parents
for short moves.

Regression analysis of association of family and

household composition/structure with mobility

A total of 10,132 (1796 female children, 1766 male children,
4246 female adolescents and 2324 male adolescents) were
dropped from the regression analysis as they had no par-
ent identifiers, so family variables could not be constructed, or
had missing data in key household variables; 41,445 moves

were dropped either because they were moves from out-
side of the HDSS so did not have information on the sending
household/area, or because the mover did not have parent IDs
or was missing data in key household variables (Figure 1).
The full results from the models, including confounding vari-
ables, are displayed in an extended data table (https://doi.
org/10.5281/zenodo.10812334), while figures display-
ing the key results from the three family and household
composition/structure variables are discussed below.

Household composition

Results from the regression models for the sending house-
hold composition variable are shown in Figure 5. In all cases
the baseline category was ‘parents and siblings’. While there
are associations between this variable and mobility for all
age groups and types of move, the associations are strong-
est for children moving independently. For this group, chil-
dren living in the ‘paternal’ category were the most likely to
move compared to those living with ‘parents and siblings’,
followed by the ‘brother’s family’, ‘maternal’ and ‘father and
stepmother’ categories. For child accompanied moves, the
coefficients were closer to O than for the independent moves,
suggesting the composition of the sending household was
less strongly associated with mobility for accompanied than
independent moves, and the associations were more varied:
‘sister’s family’, ‘paternal’ and ‘other’ were associated with
slightly lower likelihood of moving and ‘mother and siblings’
with slightly higher. The results patterns were similar for female
and male children, with only minor differences, e.g. for short
independent moves, the coefficient for ‘maternal’ was slightly
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Figure 3. Sankey diagrams showing flow between sending and receiving households for all short moves by children. Short
moves are under 4 kilometres; independent moves are without a parent of any age or an adult aged 18 or over; part A shows independent
moves by male children (aged <16), B independent moves by female children (aged <12); € accompanied moves by male children; D

accompanied moves by female children.

higher for male children than female children. The results
for adolescents moving independently followed a similar pat-
tern to those of the children, albeit with coefficients closer to O.
The ‘spouse’ household type, which was not present for chil-
dren, is the only category associated with lower likelihood of
move, suggesting that adolescents were less likely to leave
‘spouse’ households independently than ‘parents and siblings’
household. The coefficients for adolescent accompanied
moves tended to be closer to 0, and somewhat similar to the
patterns seen for children; for this move type the ’spouse’

category was mostly strongly associated with higher likelihood
of moving, for all except female long moves. By sex, the main
differences were a higher chance of short independent move for
female adolescents in ‘sister’s family’ or ‘mother & siblings’
households: no association was found for these categories for
male adolescents. For long independent moves, the main dif-
ferences were a higher likelihood of move for male adoles-
cents in ‘brother’s family’ households, compared to female
adolescents, and a much lower likelihood of move for
female adolescents in ‘spouse’ households compared to male
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Figure 4. Sankey diagrams showing flow between sending and receiving households for all short moves by adolescents. Short
moves are under 4 kilometres; independent moves are without a parent of any age or an adult aged 18 or over; part A shows independent
moves by male adolescents (aged 16-28), B independent moves by female adolescents (aged 12-24); C accompanied moves by male

adolescents; D accompanied moves by female adolescents.

adolescents. For short accompanied moves, male adolescents in
‘paternal” households had a higher chance of move while
there was no associated in this category for female adolescents.

Household age composition

Results from the regression models for the household age com-
position variables are shown in Figure 6. For children moving
independently, presence of increasing number of children aged
under 5 in the household either has no association (short
moves) or was associated with higher chance of moving (long
moves); while increasing number of people aged five and over

was associated with lower chance of move, with the coef-
ficient for the number of people aged 60 years+ the furthest
from O (suggesting the lowest chance of moving). The effects
were different for child accompanied moves, with increasing
number of children aged under five years associated with
higher chance of short moves, but lower chance of long move;
for both increasing number of children aged 5-18 was asso-
ciated with a lower chance of move. Increasing number of
19-59-year-olds was associated with higher likelihood of move;
and increasing number of adults aged 60 or over was associated
with higher likelihood for short move but lower likelihood
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Figure 5. Odds ratios relating to sending household composition from multinomial multi-level regression models. The models
run separately for female children (aged <12), male children (aged <16), female adolescents (aged 12-24) and male adolescents (aged
16-28); outcome is move type with ‘'no move’ as baseline; models allow for clustering by unique household id and unique participant
id; household composition is a single categorical variable with ‘parents & siblings’ as baseline; models control for presence of own child
(adolescents only), household age composition, presence of family within 250 metres, orphanhood, age-group, year, distance to tarmac
road, population density, parental education and household head employment score; short moves are under 4 kilometres; independent

moves are without a parent of any age or an adult aged 18 or over.

for long moves. By sex, the results patterns were similar,
with only minor differences: for long independent moves, pres-
ence of children aged one-four years was only associated
with higher chance of move for female children, there was no
association for male children. For adolescents moving inde-
pendently there was not such a clear pattern, but increasing

numbers of other household members tended to be associated
with lower likelihood of move: for long moves presence of
children aged under one year (but not older children) was associ-
ated with lower chance of move for female children; however for
male children this association was seen with one-four year-olds
(but not younger children). For accompanied adolescents,
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Figure 6. Odds ratios relating to sending household age composition from multinomial multi-level regression models. The
models run separately for female children (aged <12), male children (aged <16), female adolescents (aged 12-24) and male adolescents
(aged 16-28); outcome is move type with 'no move' as baseline; models allow for clustering by unique household id and unique participant
id; household age composition are all individual variables of total number in each age group [excluding index] in the household; models
control for household composition, presence of own child (adolescents only), presence of family within 250 metres, orphanhood, age-group,
year, distance to tarmac road, population density, parental education and household head employment score; short moves are under 4
kilometres; independent moves are without a parent of any age or an adult aged 18 or over.

increasing numbers of 19-59-year-olds was consistently
associated with higher chance of move, while, for long
moves, all other age groups (children and those aged 60+)
were associated with lower chance of move; there were few
sex difference for accompanied moves

Individual relative variables

Results from the regression models for the presence of fam-
ily within 250 metres (but not in the household) variables
are shown in Figure 7. For children moving independently,
presence of maternal and nuclear family (and sister’s fam-
ily for female children only) were associated with higher
chance of move, while brother’s family was associated with a
lower chance. For long moves the pattern was different with

all family types associated with lower chance of move, except
sister, which was associated with higher chance for female
children: there was no association for this variable for male
children. For accompanied moves, there was either an asso-
ciation with lower chance of move for all family types, or, in
few cases, no association. The coefficients were further to the
left of O (meaning a lower likelihood of move) for long moves
and by sex there were few differences. For the adolescent short
independent moves, the coefficients were close to 0 show-
ing little association with family living nearby; this was also
the case for long independent moves for female adolescents,
however for male adolescents the pattern was similar to that
of the children, with lower likelihood of move if paternal, brother
or nuclear family were living nearby. For accompanied moves
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Figure 7. Odds ratios relating to family living nearby from multinomial multi-level regression models. The models run separately
for female children (aged <12), male children (aged <16), female adolescents (aged 12-24) and male adolescents (aged 16-28); outcome
is move type with ‘'no move' as baseline; models allow for clustering by unique household id and unique participant id; family nearby are all
individual binary variables; models control for household composition, presence of own child (adolescents only), household age composition,
orphanhood, age-group, year, distance to tarmac road, population density, parental education and household head employment score;
short moves are under 4 kilometres; independent moves are without a parent of any age or an adult aged 18 or over.

most family types were associated with lower chance of move,
except maternal for short moves. By sex these patterns were
similar with some small differences: for short accompanied
moves there was no association with sister family for female
adolescents, while for male adolescents this was associated with
lower chance of move; and for long moves the chance of move
if maternal family was nearby was lower for female adolescents
compared to male adolescents.

Discussion

Summary of findings

This analysis on mobility in rural Malawi shows two key peri-
ods of mobility in very young childhood and adolescence/
young adulthood which relate to leaving home and marriage
as part of the transition to adulthood, and young couples mov-
ing to establish themselves in the community while their
children are young. There are clear differences in the timing
and level of mobility by sex, which appears to be mostly

explained by women tending to marry earlier than men, and
the tradition of patrilocality, with young women moving to
join their spouses. There are also differences in mobility levels
for young children, which may be partly explained by family
factors. For both sexes, moving seems to be strongly linked to
local presence of family, in that the presence of family living
nearby but not in the same household tends to be associated with
lower chances of moving.

Moving is common for young families

The high level of movement in young families can be seen in
the high rates of accompanied move for infants and young chil-
dren, which sharply, and then more gradually, decrease until
about the age of 12. High move rates in young children have
been found elsewhere (Ford & Hosegood, 2005; Grieger et al.,
2013). There is also an increase in accompanied moves in
young adulthood. Evidence from the regression modelling
shows that adolescents living in a ‘Spouse’ household type
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are more likely to move accompanied (i.e. with their spouse)
and that presence of very young children was associated with
short accompanied moves but not long ones, implying that par-
ents with young families are likely to move around locally but
not to migrate long distances. Also, not living with a par-
ent (i.e., with paternal household) tended to be associated
with lower chance of move than living in a parents & siblings
household. The descriptive analysis shows that children mov-
ing accompanied often do not experience a change in household
type implying it is a relocation of the household, rather than
it breaking up, although there is also evidence of accom-
panied moves due to marital dissolution (i.e. children com-
monly move from ‘Parents and siblings’ households to ‘Mother
and siblings’). A limitation of this dataset is that it is known
that men who marry and start a family while still living
with their parents are likely to declare themselves a distinct
household so, if/when they did move away from the grand-
parents the move from paternal households to parents and
siblings would not be observed in this data.

Adolescents move as part of transition to adulthood
Both short and long independent move risks rise during ado-
lescence: this rise happens earlier than for accompanied moves
and is also earlier for females than males. This is expected
given that it is known that women tend to transition to
adulthood earlier in this population (McLean er al., 2021b),
a pattern which has been found elsewhere (Beegle & Poulin,
2013; Ford & Hosegood, 2005; Grieger et al., 2013). The pat-
rilocal tradition can be observed as female adolescents are
much more likely to leave the spousal home to return to the
home of another relative (or leave the area), presumably fol-
lowing separation or divorce. Following a breakdown in a
marriage, it appears that the men are likely to stay put. Both
males and females had a higher chance of independent move
when living in household types other than ‘parents and sib-
lings’ (excluding spouse-type household): a study from another
area of Malawi also found that adolescents living with par-
ents were less likely to move than those with a more distant
relationship to the household head (Beegle & Poulin, 2013).

Presence of infants aged under one year was associated
with lower chance of long independent move for female
adolescents, which might be expected if they were ‘held
back’ from their own marriage to care for other young
children: for males this effect was also found for presence of
one-four-year-old children. It may be that adolescents of both
sexes delay long-distance moves to support young children
in their households.

Sex differences and cultural aspects

The most obvious difference between male and female children
in these data is the higher rates of independent moves for
girls compared to boys from the age of four. We have found
previously that there are sex differences in which relatives
children and adolescents live with, if not with both parents:
boys are more likely to live in ‘male’ relative household
(i.e. with brother, father without mother, or paternal relatives)

Wellcome Open Research 2024, 8:211 Last updated: 13 JUN 2024

while girls may be more likely to live with a sister (McLean
et al., 2021a). This was confirmed in this analysis of mobility
where some household moves were common for each sex,
i.e., girls were more likely to move to a maternal household:
as the mother’s family is more likely to be further away (due
to the patrilocal traditions) this may explain some of the
difference in risk of long independent moves, however unfor-
tunately we do not know what type of household most
long-distance movers go to. These girls may also be fostered
out to households better able to care for them: this is relatively
common in sub-Saharan Africa and has been found to be
slightly more likely for girls than boys in other settings (Hedges
et al, 2019), or maybe being sent to help out in other
households either doing house work or caring duties, which
also tends to be more likely for girls (Robson, 2000). Presence
of small children was associated with higher chance of long
independent move for female children, but not for males,
indicated that the female children might be being moved out
to make room for younger ones: a study in Malawi found
that children were more likely to be fostered out if the mother
had just had a baby, but that this depended on the mother’s
marital status (Grant & Yeatman, 2014).

Children of both sexes have a much higher rate of independ-
ent move in certain household types, generally when the mother
was not present, which has also been observed elsewhere
(Madhavan et al., 2012). It was also found that girls mov-
ing accompanied were more likely than boys to be moving
with their mother: this may be because when a marriage breaks
down and the woman moves out, she may be more likely to take
the female children rather than the male.

In general, presence of relatives nearby is associated with
lower chance of moving, indicating that family is a strong
force in decision-making in this area. Although in this area
children traditionally ‘belong’ to their paternal family, these
data clearly show that the maternal family plays an important
role. There were more moves to maternal households
than paternal ones, and presence of maternal family nearby
but not in the household is associated with higher chance of
short move but lower chance of long move indicating that
presence of maternal family ‘keeps’ families living in the
same area. Living in a ‘Mother & siblings’ household is
associated with higher chance of short and long accompanied
move, and the descriptive analysis shows that the short moves
at least tend to be relocations (i.e., remaining ‘Mother &
siblings’) or could be the mother and children moving to live
with her family (i.e., maternal household), so it may be likely
that a proportion of the long moves will be due to the mother
returning to her home village. In contrast living in ‘Father
and step-mother’ household (which will also include single
father) was only associated with higher chance of short accom-
panied move and most of these are relocations (i.e., remaining
‘Father & step-mother type), although it is likely that a man
moving back to his parent’s property would maintain that he
is a separate household so we wouldn’t capture this move in
this data, it seems likely that if fathers do move following
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widowhood or divorce it is to elsewhere in the area. The
were few differences between male and female children or
adolescents with regards to the associations between the
household and family variables and moving, so the difference
in moving rates are likely to be caused by other factors.

Strengths and limitations

This analysis benefitted from a very detailed dataset captur-
ing short and long distance moves with the ability to dif-
ferentiate between independent and accompanied moves.
However, the census is carried out annually, so short-term migra-
tions occurring between the census rounds may be missed.
Moves may be wrongly classified as independent or accompa-
nied if move dates of other household members are wrongly
captured (though collapsing the data into quarters reduces the
reliance on the exact dates being the same) or, for example, if
a person is joining a household member who moved shortly
before. In addition, external moves may be more likely to be
erroneously classed as accompanied as they only need to have
reported moving from/to the same town/city rather than to
the exact same house. GPS data for households within the
area allow for calculations of distances moved and the abil-
ity to class people as living near certain relatives. Outside of the
HDSS the move distances are estimated, however this should
not have resulted in too many misclassifications into short/long
as almost all external moves would be classed as long.

Short-term temporary moves or holidays would not be cap-
tured in our data: a study in Zambia found that a lot of chil-
dren spent long periods of their school holidays staying with
relatives, often helping out with chores they speculate that for
some of these children these ‘holidays’ may be the result of a
balancing act to allow the children to support the extended
family but to keep them in school, whereas otherwise they
might be fostered out more permanently (Hunleth ez al., 2015).

Family links allow for very detailed analysis of the effects of
presence of certain types of family, both in the household and
nearby. However, family links are not available for all par-
ticipants; this is most likely for people who have recently
moved into the area, ie. women who have moved into the
area for marriage will be less likely to appear in the regression
model due to being less likely to have at least one parent
ID. Even if the individuals have parental IDs available, all
their relatives may not, meaning that they will appear to
have fewer relatives living nearby. Participants who have moved
in will be less likely to have parental IDs, and if a previous
move is related to a later move this may cause bias in the
estimations. In our analysis, we assume that family mem-
bers nearby will be in contact and will give and receive support
in some manner which may result in them influencing migra-
tion decisions, however this may not be the case, and people
without family may receive the same support from non-related
people which might attenuate any effects of the presence of
family.

Further factors beyond what was examined in the model
might have an effect but were not available for all partici-
pants over the whole time period: missing data from surveys
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is likely to be associated with the outcome as more mobile
households/individuals are more likely to be missed. In-depth
interpretation of all the factors included in the model was
also beyond the scope of this paper. This analysis used only
data from single time snapshots just before the move or just
after. As most moving decisions would be made over a longer
period, examining exposures over a longer period before
the move may provide greater understanding, however due
to the nature of HDSS data this would not be possible.

Conclusion

Using detailed longitudinal data from a rural HDSS in north-
ern Malawi, we have shown that mobility is very common
among young people. While some of these moves are clearly
household relocations, children not uncommonly move inde-
pendently of their parents, with 20% of moves involving
unaccompanied children. Overall, we find considerable com-
plexity in movement patterns, though some trends emerge.
For example, sex differences in mobility are noticeable, with
girls being more likely to move than boys from the age of four;
and, in terms of age patterns, we replicate previous findings
of high mobility for very young children and adolescents. But
we also find complexity in the households which young peo-
ple move to and from, and that the maternal family is clearly
important in this traditionally patrilocal community.

Data availability statement

Underlying data

Due to the nature of the dataset (containing exact GPS coordi-
nates of individuals households and potentially unique patterns
of local relatives), it would not be possible to anonymise it in
such a way that would sufficiently protect the participants’ pri-
vacy and allow for useful analyses. MEIRU are, however, keen
to share data and collaborate with bona fide researchers and stu-
dents at universities and research institutes. Interested parties
should contact the first author [EM] through info@meiru.mw
in the first instance, quoting the paper title. After a discussion
of data needed, a signed data transfer agreement would be
required. Metadata on the MEIRU dataset which formed the
basis of these analyses can be found, along with information
on other studies, on MEIRU’s data catalogue (http://kpsmw.Ishtm.
ac.uk/nada/index.php/catalog/13),

Analysis code

Zenodo: Local and long-distance migration among young
people in rural Malawi: importance of age, sex and family
(author-written code & extended data table). Author-written
code in Stata, R and MLwiN, and extended data table for
article published on Wellcome Open Research. https://doi.org/
10.5281/zenodo.10812334

This project contains the following files:
. ExtData_full_regression_models.xlsx An excel file

with results from full regression models

e Progl_create_migration_datasets.do A Stata do-file
containing code to manipulate the main dataset
into the analytical dataset
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*  Prog2 explo_desc_analysis.do A Stata do-file containing
code for the exploratory and descriptive analyses
reported in this paper

e Prog3_prepare_forR_Sankey.do @A  Stata  do-file
containing code to manipulate the analytical dataset
into the format required to generate the Sankey
diagrams in R

*  Prog4_prepare_forMLwinN_Modelv2.do A Stata do-file
containing code to manipulate the analytical dataset
into the format required to run the multi-level
modelling using MLwiN
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e Prog5_sankey_plots.R An R script containing code to
generate the Sankey diagrams reported in this paper

e Prog6_MLwiN_modelsv2.txt An MLwiN macro
containing code to run the multi-level models reported
in this paper

Data are available under the terms of the Creative Commons
Attribution 4.0 International
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This article presents descriptive analysis of migration of young people between 2004-2017 using
longitudinal data from the Karonga Health and Demographic Surveillance System (HDSS).

The strength of this article is the maximal and comprehensive use of available data to classify
movement and integrate information on household composition (also determining whether
moves were accompanied or independent). The study adds valuable evidence to the body of
research on child and young adult mobility in transitional societies where movement may be
independent, prompted by circumstances relating to a child/young adult or accompanied due to
circumstances relating to a caregiver or connected adult.

The study has a descriptive objective and confirms trends that have been observed in other
studies, while offering some new insights on age and sex differences in movement and the
importance of family in this setting. But the article is somewhat lacking in articulating how the
findings may be used to guide further research or what the implications of these findings may be
for policy or planning. Several studies on child migration and household composition have
examined how these dynamics affect child health (e.g. mortality) or educational attainment/
progression. In relation to transition to adulthood, where movement is often driven by the search
for employment, access to further education or marriage, migration may have diverse impacts on
health and well-being. It would be useful to have a broader set of conclusions or implications
reported for the current study, and directions for future research that touch on some of these
potential next steps.

A few other suggestions and comments are offered below:

The justification for the choice of age categories for males and females is based on earlier
research and is supported in the age-sex distributions of move types in Figure 2 (this can be made
more explicit in the Methods section, or description of Figure 2). A limitation of using different age
groups for males and females is that they are not directly comparable although the authors' state
that these capture the different timing of transition to adulthood between males and females. It
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would be helpful to understand this better in relation to average ages of school completion and
marriage for males and females in this population.

The definition of accompanied moves - moves with a parent or an adult over the age of 18 -
appears more applicable to child movement and less so to movement of young adults where the
upper age limit is 24 for females and 28 for males. The rationale for the analysis of accompanied
versus independent movement among young adults could be elaborated, in particular given more
missing data resulting from a lack of parent identifiers in these ages.

There are a few places in the article where the term “shorter” may be misunderstood as shorter
duration rather than shorter distance. Since migration has a time and spatial dimension, it would
be useful to make this distinction clear.

Finally, in the case of short distance moves, it is not entirely clear whether these are necessarily
movements that are internal to the HDSS boundary. A sentence of clarification on this could be
added to the Methods section.
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This manuscript uses rich HDSS data from Malawi to explore patterns and predictors of migration
among children and young adults. This paper is thorough, well-written, and presents a welcome
contribution to our understanding of internal migration dynamics in low- and middle-income
countries.

Literature Review: Is there a way to reconcile/elaborate on the two statements that a) girls and
young women are more likely to move; b) elders tend to be more reluctant to let girls move. Is it
that girls move despite this reluctance, or that this reluctance only surrounds independent moves
and that girls are more likely to be “sent” to move? It would be helpful to add a sentence or two to
clarify this

Measurement: Distance Measure: It is not clearly explained why the authors use where children
move/attend school to determine the cutoff value to classify long vs. short moves in their analysis.
A 4km move seems like a very short move, leaving the a huge range of “long” moves. Have the
authors considered alternative cutoffs, or a sub-classification of mid vs. long-distance moves?

Data: Missingness- This analysis reports a lot of dropped observations - this is mentioned in the
limitations section, but a more extensive discussion about whether/how the authors attempted to
deal with missing data (is imputation possible for intermittent missingness?) and to discuss the
implications or potential biases this introduces into the analysis would be useful.

Methods: multiple testing- Have the authors considered adjusting the alpha levels in order to take
into account multiple testing and multiple comparisons?

Substantive: marriage migration- Marriage migration is discussed in the literature review, but is
not much discussed in the results and conclusion. It would be useful to know what average age of
first marriage for women and girls in this population is, and whether/to what extent higher risk of
moving among young women is attributable to marriage.

Minor:

- It would be helpful to have the number of observations displayed for each group in Figure 2
rather than having to go back to Figure 1 or the text to get this information.

- Typo: “Generation some of the exposure variables...” (in “Dataset” section)
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Yes

Are sufficient details of methods and analysis provided to allow replication by others?
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If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
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Are the conclusions drawn adequately supported by the results?
Yes
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Nan Zhang
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This manuscript concerns an important topic on migration patterns in rural Malawi in relation to
age, sex and family dynamics. The paper is nicely written with active engagement with wider
literature. The handling of data and methods are appropriate. The results are informative and
reported nicely. I would like to see more in the discussion chapter about the significance of the
findings by placing this piece of study based in Malawi in a wider or global context. It can be
important to make better sense of your findings by comparing your findings with other countries
that are undergoing the similar socioeconomic and demographic transitions in Africa and Asia,
and what are the potential policy or theoretical implications of your findings?

Abstract—Results and conclusions: It would be good to touch on explicitly the potential theoretical
and policy implications or significance of the findings.
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The revisions of the paper are good and carefully accounted for suggestions, in particular age is
now better controlled for, figures are made comparable (coefficients on the same scale), residual
categories were discarded, some figures were removed from the main paper giving it a clearer
focus.

In the web version (but strangely not in the downloadable PDF version) the Figure 6 is a repeat of
Figure 5. Figure 6 should have age and sex composition in rows.
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This report provides an extensive examination of the factors influencing migration among
children and adolescents up to the age of 24, with a detailed breakdown of household categories.
The analysis is systematically carried out by sex, large age groups, and duration of migration.
However, the abundance of tables and graphs and associated intepretations can be overwhelming
at times, and the paper lacks a specific research question. It could have placed more emphasis on
exploring either gender differences, or variations based on the duration of migration, or
distinctions between independent and accompanied migration.

My main concerns revolve around the methodology employed in the study:
Despite the longitudinal nature of the data, the authors chose to employ a logit model with
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age controlled as a continuous variable. Considering the non-linear age effect, particularly
after the age of 12, a Cox model or any other proportional hazards model for censored data
would have been more suitable. The non-linearity of age effect is contradictory with the use
of a parametric model such as the logit model.

> All figures presenting odds ratios should be given on a log scale, and it would be preferable
to maintain consistent minimum and maximum values across the four categories crossing
children/adolescents with accompanied/independent. This would allow for better visual
interpretation of the data and facilitate comparisons between the categories.

It would have been more effective to exclude from the figures the categories such as "other"
for household composition or "unknown" for household head employment score. These
residual categories lack specific interpretations and often exhibit high migration rates.
Migration likely generates unclear status of household composition or employment.
To summarize, I believe the paper possesses relevance, but its lack of a clear focus is a notable
shortcoming and makes it quite descriptive. Several methodological choices could have been
made to sharpen the focus.
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