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ARTICLE INFO ABSTRACT

Keywords: Purpose: This study investigates long-term consequences of individual migration experience on later life health,
Migration specifically self-rated health and functional difficulty.

Later life health

Nepal Design/methodology/approach: The study uses multiple community-, household-, and individual-level data sets

from the Chitwan Valley Family Study (CVFS) in Nepal. The CVFS selected a systematic probability sample of 151
neighborhoods in Western Chitwan and collected information on all households and individuals residing in the
selected sample neighborhoods. This study uses data from multiple surveys featuring detailed migration histories
of 1,373 older adults, and information on their health outcomes, households, and communities.

Findings: Results of the multi-level multivariate analysis show a negative association between number of years of
migration experience and self-rated health, and a positive association between migration and functional difficulty.
These findings suggest a negative relationship between migration experience and later life health.

Research limitations/implications: Although we collected health outcome measures after the measurement of ex-
planatory and control measures—a unique strength of this study—we were unable to control for baseline health
outcomes. Also, due to the lack of time-varying measures of household socioeconomic status in the survey, this
investigation was unable to control for measures associated with the economic prosperity hypothesis. Future
research is necessary to develop panel data with appropriately timed measures.

Practical implications: The findings provide important insights that may help shape individual’s and their family’s
migration decisions.

Originality/value: This research provides important insight to individuals lured by potential short-term economic
prospects in destination places, as well as to scholars and policy makers from migrant-sending settings that are
grappling with skyrocketing medical expenses, rapid population aging, and old age security services.

1. Introduction migrants constitute a significant proportion of the world’s population.

This unprecedented demographic phenomenon has received consider-

This study'investigates the long-term consequences of migration on
later life health, a pressing issue globally. This study is important be-
cause world population is more mobile today than at any other point in
human history. Population mobility not only constitutes visitors making
short trips for leisure and vacation, but also migrants who live for ex-
tended periods of time within and outside of their home country. Based
on UN estimates, 258 million people (3.4 percent of the world popu-
lation) were international migrants in 2017. Asians were among the
largest group of international migrants (40.7 million in 2017) living out-
side their home country (United Nations, 2017). Additionally, domestic

able attention both in the academic and policy arenas, resulting in a
large number of studies, including some very prominent ones around
the world. These studies have made tremendous advances in our under-
standing of the predictors and consequences of migration for commu-
nities, households, and families left behind, and for the migrants them-
selves.

On the other hand, it is well understood that the elderly population
is increasing globally, particularly in Asia. In South Asia, the elderly
population aged 65 and over is expected to rise by 393 percent—from
67,758,000 in 2000 to 334,280,000 by 2050 (Mason, 2006). In Nepal,
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the proportion of the elderly population is expected to continue rising,
transitioning to an “aging society” by 2028 and to an “aged society”
by 2054 (Amin et al., 2017). Moreover, as Nepal is also experiencing
massive outmigration of young family members, the health concerns of
the elderly population, who, until recently, have been primarily cared
for by families, have been a major challenge to policy makers.

Given the potential for important consequences of migration on
health, migration and health has been a significant element of scientific
inquiry throughout the history of migration research (Ahmed, 2000;
Cresswell, 2000; Kraut, 1995). Previous research on migration and
health has primarily focused on migrants as “harbingers of disease”
(Ahmed, 2000; Cresswell, 2000; Kraut, 1995; Dasgupta and Men-
zies, 2005; European Academics Science Advisory Council 2007). This
trend continues with the study of a recent episode of the West Nile virus
outbreak (Chevalier et al., 2013). On the other hand, other scholars have
focused on health inequality. This line of research, also referred to as
the healthy migrant hypothesis or Salmon bias, suggests that migrants are
healthier (have a lower mortality rate) than their counterparts in des-
tination societies (Kibele et al., 2008; Markides and Eschbach, 2005;
Razum et al., 1998; Singh and Siahpush, 2001). Some scholars have at-
tributed this finding to “selectivity of migration” (Kibele et al., 2008),
while other scholars have focused on socio-cultural factors (Singh and
Siahpush, 2001; Abraido-Lanza et al., 1999; Palloni et al., 2004), or even
artifacts of data (Razum et al., 2000; Weitoft et al., 1999).

Despite the fact that migration experiences are likely to have impor-
tant psychological and physical health consequences, little attention has
been given to the impact of migratory behavior on the subsequent health
of migrants themselves. This paper takes a step forward by comparing
migrants with non-migrants.

We take advantage of the natural social laboratory setting, study
design, and detailed measurement of the Chitwan Valley Family Study
(CVFS), to investigate the long-term influence of migration experience
on health. CVFS, a panel study of communities, households, and individ-
uals, features migration histories collected retrospectively using a Life
History Calendar (LHC) and prospectively in household registration sys-
tems. Thus, CVFS provides uniquely detailed measures of migration ex-
periences (Axinn et al., 2012; Axinn et al., 1999). The individual migra-
tion histories are supplemented with measures of self-rated health and
functional difficulty, along with repeated panel measures of household
economy and consumption. Additionally, the CVFS collected measures
of community change using a Neighborhood History Calendar (NHC).
Together, these measures provide a unique resource and opportunity
to advance our understanding of the long-term consequences of migra-
tion, one of the most rapidly growing demographic phenomena of the
century.

The findings of this study will be of great interest to a wide range
of audiences. First, the findings on long-term consequences of migra-
tion will be of utmost importance to individuals from poor agricultural
migrant-sending settings lured by glorifying stories of the economic
prospects in urbanized areas or industrialized countries. Second, the
findings from the study will be equally important to policy makers grap-
pling with skyrocketing medical expenses, rapid population aging, and
old age security services coupled with eroding historical family norms,
values, and elderly care system. Finally, the findings of this study will
be of great interest to scholars and will advance our understanding of
the consequences of migration for later life health. Additionally, this
study will encourage new studies designed to address the data limita-
tions the scientific community continues to face, particularly the lack of
pre-migration measures of health.

1.1. Migration and health: literature review and theoretical framework

Migration is perhaps one of the most investigated subjects and is
studied both substantively and methodologically across many disci-
plines, including sociology, economics, political science, and epidemiol-
ogy. Contemporary scholars have developed and extensively employed
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several theoretical and conceptual frameworks to understand migration
(Massey et al., 1993). These frameworks have been highly successful
in advancing our understanding of (1) predictors of migratory behav-
iors, (2) economic consequences to sending communities through cash
remittances and loss of labor, (3) short-term health consequences such
as transmission of sexually transmitted diseases and HIV/AIDS, (4) so-
cial consequences for left-behind women and children, and recently, (5)
what is called social remittances (change in migrants’ values, beliefs, and
skills). More recently, given the potential role of mobile populations in
public health, migration research has focused attention on the intercon-
nection between migration and health.

One line of research, which examines the link between migration
and the spread of communicable diseases, has characterized migrants as
“harbingers of disease” (Ahmed, 2000; Cresswell, 2000; Kraut, 1995),
and is perhaps the most obvious way the public, policy makers, and
academia link migration to health (Dasgupta and Menzies, 2005).

Another line of research, commonly known as the healthy migrant
hypothesis or Salmon bias, suggests that migrants are healthier than
their counterparts in the sending communities or those in the receiving
communities (Abraido-Lanza et al., 1999; Bentham, 1982; Boyle et al.,
2004; Lassetter and Callister, 2008; Lu, 2010; Marmot et al., 1984). Re-
searchers have documented evidence to support this hypothesis from
several migrant-receiving settings in Europe and the United States,
where mortality rates among Hispanics are lower than those for the
non-Hispanic white population (Kibele et al., 2008; Markides and Es-
chbach, 2005; Razum et al., 1998; Singh and Siahpush, 2001).

While the salmon bias hypothesis still predominates the field, an-
other stream of research focuses on health inequality. These scholars
focus on socio-cultural factors (Singh and Siahpush, 2001; Abraido-
Lanza et al.,, 1999; Palloni et al., 2004) or even artifacts of data
(Razum et al., 2000; Weitoft et al., 1999).

Another direction of research, also known as the economic prosper-
ity hypothesis, suggests that the wage difference between the origin and
destination substantially increases migrants’ earning potential and ac-
tual earnings (Stark and Taylor, 1989; Stark et al., 1986; Todaro, 1980;
Zhao, 1999). This increased earning will then result in higher living stan-
dards, including more nutritious food and better medical care, helping
the migrant to remain healthy in older age. Both the healthy migrant
hypothesis and the economic prosperity hypothesis predict a positive rela-
tionship between migration experience and later life health outcomes.

However, we argue that both these hypotheses overstate the bene-
fits of migration and overlook the potential hardship, deprivation, and
abuse migrants may experience and underestimate the long-term con-
sequences of migration on later life health. Indeed, we argue that the
consequences of the hardship, deprivation, and abuse are so strong that
the positive effects of early life health status and economic prosperity
may be diminished by the effects of hardship, poor working conditions,
deprivation, and abuse, resulting in a net negative effect on later life
health. We believe that migration may negatively influence later life
health through two potential mechanisms: (a) structural and (b) social
psychological.

For our analysis, we developed a theoretical framework for our inves-
tigation of long-term consequences of migration on later life health. We
argue that individual migration experience is likely to have important
consequences on later life health, potentially through structural and so-
cial psychological mechanisms. Our theoretical framework draws heav-
ily on the extensive literature on predictors of migratory behavior, as
well as the short-term economic and social consequences, and long-term
health outcomes of migration. Below we describe potential mechanisms
through which individuals’ early life migration experiences are likely to
influence later life health.

1.1.1. Structural mechanisms

Migration leads to a change in geographical location usually different
from what the migrants are used to. This may expose migrants to phys-
ical and environmental conditions including topography, temperature,
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and working conditions to which adaptation is difficult. Additionally,
most migrants are employed in occupations characterized by the ‘three
Ds” difficult, dirty, and dangerous (Joshi et al., 2011; Seddon et al.,
2002; Taran, 2001; Thieme and Wyss, 2005). Exposure to adverse physi-
cal and environmental conditions coupled with little experience and few
resources to facilitate adaptation, is likely to result in not only higher
mortality rates, but also severe long-term health problems of the sur-
vivor. Thus, migrants usually go through a difficult process of geophys-
ical and environmental adaptation, which we call a structural adaptation
argument.

Additionally, migrants at their destination are typically deprived of
several basic services and human rights and face discrimination. Mi-
grants usually endure poor living conditions (crowding) and occupa-
tional environments (Joshi et al., 2011; Taran, 2001; Holmes, 2006),
and are deprived of rights to basic services such as primary/emergency
health care (Leclere et al., 1994; Lucas et al., 2003). Additionally, they
are deprived of basic human rights such as the right to free move-
ment and use of public services (Joshi et al., 2011; Seddon et al., 2002;
Taran, 2001; Thieme and Wyss, 2005). These experiences may lead to
negative health consequences in the long term.

1.1.2. Social psychological mechanisms

Stressful experiences and poor social relationships can increase
the likelihood of developing physical and mental disorders and de-
crease resiliency or delay recovery (Aneshensel, 1992; Barnett et al.,
1997; Bigbee, 1990; Collins et al., 1998; Ge et al., 1994; House et al.,
1988; Lantz et al., 2005; Segerstrom and Miller, 2004; Selye, 1936;
Selye, 1955). In general, both pre- and post-departure experiences
are likely to produce significant anxiety and stress. The separation
from family and loved ones, change in physical location, and expo-
sure to new social and geophysical environmental conditions are all
conceptualized as stressful experiences. Stressful life events are known
to worsen health outcomes, especially in domains closely related to
stress, such as substance use and mental health. Stressful life events in-
crease substance use in the short term and substance dependence in
the long term; stressful life events also increase post-traumatic stress
disorder (PTSD), depression, generalized anxiety disorder (GAD), inter-
mittent explosive disorder (IED), and panic disorder (PD) in the long
term (Aseltine and Gore, 2000; Bruns and Geist, 1984; Kessler et al.,
1995; Paykel et al., 1969; Piazza and Le Moal, 1998; Piazza and Le
Moal, 1996). The Foreign Employment Promotion Board (FEPB) has
reported many Nepalese migrant workers have committed suicide in
destination countries (Shrestha, 2016). Shrestha (Shrestha, 2016) also
reported another study by Pourakhi Nepal and SaMi HELVETAS that
surveyed Nepali female migrants and found nearly three-fourths of the
151 female returnee migrants from various countries showed signs of de-
pression. Migrants have also reported poor working conditions, abuse,
and stress (Joshi et al., 2011) .

The literature repeatedly identifies separation from family, expo-
sure to different geophysical and occupational environments, and dis-
criminatory and abusive/hostile social environments at the destination
(Hennig, 2014) as the most likely factors to produce significant personal
stress.

Thus, we expect that compared to non-migrants or those who have short
migration experiences, migrants who have longer migration experiences are
more likely to self-rate their health poor and experience greater functional
difficulties in later life.

1.2. Nepal and its historical background of migration

Nepal has a long history of migration through trade routes between
the Himalayan regions and the Indian plains. While there was contin-
uous low-level internal mobility throughout history, internal migration
started increasing in the 1950s when the country’s rapidly growing pop-
ulation in the hills experienced frequent and widespread food shortages
resulting from devastating natural disasters such as floods and landslides
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(Kandel, 1996). As the cultivation of steeper slopes became less produc-
tive and infrastructure and economic opportunities in the developing
Terai region (Southern plains) and urban areas flourished, migration
from the mountains and hill areas to the Terai region and urban areas
(rural to urban migration) became quite common. As a result of these
pull factors, population in both urban centers (district headquarters and
industrial areas) and the Terai region grew substantially.

International labor migration, on the other hand, formally began in
1815 CE with the recruitment of Nepalese youth in the British Brigade of
Gurkha—units of the British Army that were composed of Nepalese sol-
diers (Rathaur, 2001; Gurung, 1983). However, it was not until the gov-
ernment of Nepal promulgated the Foreign Employment Act of 1985 that
international labor migration to destinations other than India became
a viable option for Nepalese migrants. The 1985 Foreign Employment
Act licensed non-governmental institutions to export Nepalese workers
abroad and legitimized certain labor contracting organizations. This ig-
nited large streams of international migration to diverse destinations, a
change from earlier international migration which had been primarily
restricted to India (Thieme and Wyss, 2005; Kollmair et al., 2006).

Nepal has become one of the largest migrant-sending countries. Be-
cause of the historical and more recent migration experiences of the
Nepalese, Nepal provides an ideal setting to study the influence of mi-
gration on later life health.

1.3. Study setting: the Chitwan Valley

The Chitwan Valley lies in south central Nepal. In 1955, the gov-
ernment opened this valley for settlement and distributed land parcels
to migrants from other parts of the country. Until the 1970s, the valley
was isolated from the rest of the country. However, with the construc-
tion of all-weather roads in the 1970s, the valley became connected
to the rest of the country and turned into one of the business hubs of
Nepal (Shivakoti et al., 1999). This transformation, from an isolated val-
ley to a busy business center with a massive expansion of community
services, had tremendous impact on the daily lives of communities and
individuals (Axinn and Yabiku, 2001). The population of the valley grew
by more than fivefold—a once sparsely populated valley turned into a
highly populated area (Fig. 1)

The fast-growing youth population resulted in a surplus labor force
with exposure to schooling and international media that the coun-
try’s slow-growing economy could hardly keep economically engaged in
Nepal. As a result, the valley experienced unprecedented international
labor out-migration, turning what was once a migrant-receiving valley
into a migrant-sending valley.

2. Material and methods

This study uses multiple data sets from the Chitwan Valley Family
Study (CVFS), a multilevel, mixed method panel study of communities,
households, and individuals.

The CVFS selected a systematic probability sample of 151 neighbor-
hoods in Western Chitwan and defined a neighborhood as a geographic
cluster of five to fifteen households. Once a neighborhood was selected,
all individuals aged 15-59 residing in the sampled neighborhood were
interviewed. If any of the respondents had a spouse living elsewhere,
that spouse was interviewed as well. A total of 4446 individuals were
interviewed with a 97% response rate. This study provides rich retro-
spective measurement of the occurrence, timing, and characteristics of
individual life events, including migration histories, collected using an
LHC and accompanying structured questionnaire. The LHC method pro-
vides more accurate retrospective measurements of life events than al-
ternative measurement techniques (Belli, 1998; Freedman et al., 1988).
Moreover, the LHC used in the CVFS was specifically designed to use lo-
cal events to help respondents recall the timing of personal events and
to allow respondents to report their recall of marital events in a manner
most consistent with local practices (Axinn et al., 1999). In addition, in
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Fig. 1. Population in Chitwan Over Time. Sources of data for Figure 1: (His-Majesty’s Government 1973, Sharma and Subedy, 1994, Central Bureau of Statistics

1995, Central Bureau of Statistics 2001, Central Bureau of Statistics 2011).

1996 the CVFS also collected detailed histories of community change
since 1954 (1954-1996) and updated these histories in 2005 (1997-
2005), using the NHC method (Axinn et al., 1997).

After the individual survey, the CVFS launched a Monthly Demo-
graphic Household Registry to track the individuals and their house-
holds over time and collect survey data on migration, marriage, child-
bearing, and mortality in their households. Beginning in February of
1997, interviewers visited each household monthly to update demo-
graphic events such as births, deaths, marriages, divorces, contraceptive
use, pregnancies, and changes in living arrangements. All residents of
these 1580 households were followed over time, including households
and individuals from those households who moved out of the study area.
This means that the prospective panel data were maintained for all those
who were interviewed in the original study, regardless of their migration
behavior.

In 2006, the CVFS collected detailed information about health and
wellbeing from all elderly residents in 151 of the sample neighborhoods.
We defined elderly as aged 45 and older, which is a lower threshold than
that typically used in Western studies of aging. However, as in many
other poor agricultural settings, many individuals in Chitwan were al-
ready experiencing physical and mental signs of aging by the age of 45.
Work in Chitwan is generally very physically demanding and most peo-
ple in their 40s have been participating in hard, physical labor for over
30 years. As a result, many people suffer debilitating physical impair-
ments from relatively minor ailments. Therefore, we used age 45 as an
appropriate minimum age for elderly classification. Using a younger age
boundary to define our sample of interest was further supported by the
fact that life expectancy in Nepal was only 62 years in 2006.

The 2006 elderly health and wellbeing survey resulted in a sample of
1373 individuals who were interviewed in the 1996 individual survey,
followed in the household registry, and who were interviewed in the
2006 elderly health and wellbeing survey.

2.1. Measures

We focused on self-reported health and functional difficulty as our
outcome measures. Our measures of self-reported health and functional
difficulty come from responses to individual interviews in the 2006 el-
derly health and wellbeing survey.

2.1.1. Self-reported health

As in other major international surveys, we measured self-reported
health by asking “Overall, would you say that your health is excellent,
good, fair, or poor?” Responses were coded as a continuous measures
where 1=poor; 2=fair; 3=good and 4=excellent. This measure is widely
used to measure health inequalities in developed as well as develop-
ing countries (Balabanova and McKee, 2002; Carlson, 2001; Idler and
Benyamini, 1997; Lindstrom et al., 2001; Rogers et al., 2000; Undén and
Elofsson, 2006), and is considered a strong and independent predictor
of mortality (Idler and Benyamini, 1997; Idler, 2003).

2.1.2. Functional difficulty

Our measure of functional difficulty comes from responses to a se-
ries of questions in the 2006 elderly health and wellbeing individual
interview. We created an index of functional difficulty using eight items
that measured activities of daily living (ADL). These items were di-
chotomously measured by asking whether a respondent has difficulty
in (1) stooping, kneeling, or crouching; (2) finding a pin dropped on the
ground; (3) getting in and out of bed without help; (4) bathing without
help; (5) moving a 30 kg rice bag from one place to another; (6) diffi-
culty getting water from a well; (7) continuously walking for one hour;
and (8) doing farm activities such as plowing, hoeing, or planting. The
ADL index was created by summing up the yes (=1) or no (=0) responses
to these eight items, resulting in an index that ranges from 0 to 8. We
use this index as a continuous measure in our analyses.

2.1.3. Migration

We used the number of years the respondent lived outside their birth-
place as our measure of migration experience.? As described above, the
measure of migration experience was estimated by combining informa-
tion from the 1996 LHC (respondent’s birth to 1996) and the Household
Registry system (1997-2006). On average, our respondents reported
30 years of migration experience. However, slightly over 16 percent
of them reported no migration outside of their birthplace (results not
shown).

2 We also used this measure as a natural log. The results, however, are con-
sistent (results are not shown).
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2.2. Other factors associated with migration and later life health

Evidence indicates that a number of respondent’s background char-
acteristics and experiences (other than migration) as well as household
and community characteristics may have important independent influ-
ences on later life health (Lu, 2010; Elo and Preston, 1992; Hayward and
Gorman, 2004). Our models of migration and health also include mea-
sures of respondents’ backgrounds (birth cohort, ethnicity, gender, mar-
ital status, education, and employment); household wealth (land hold-
ing), and community characteristics (both during childhood and in the
contemporary context) to help ensure the associations observed were
not a product of these other factors.

2.2.1. Age

Population health and mortality is closely associated with age
(Elo and Preston, 1992; Hayward and Gorman, 2004), and therefore ig-
noring age in an analysis of population health and mortality would intro-
duce a major bias (Hummer et al., 1998). Intuitively, elderly people are
more likely to report severity in terms of both of these health statuses:
self-rated health and functional disability. Therefore, we grouped ages
into three categories: age in years between 45 and 54, 55 and 64, and
65 years and over. We treated the oldest cohort—ages 65 and over—as
the reference group.

2.2.2. Gender

Both morbidity and mortality are related to gender. Patterns of death
between men and women vary due to different biological functions such
as childbearing, adapting risky behaviors such as smoking and alcohol
use, occupational hazards, etc. Other evidence suggests that women may
be protected from a number of infectious and degenerative diseases be-
cause of the presence of reproductive physiology, protective hormones,
and certain X-linked genes (Hummer et al., 1998; Gage, 1994). Evidence
suggests that although women live longer than men, there is a paradox
in self-reported health: women report worse self-rated health than their
male counterparts (Case and Paxson, 2005). Due to the complex inter-
actions between gender and health, we also controlled for gender in the
analyses.

2.2.3. Marital status

Marital experiences have also been shown to affect health. The mar-
ital protection argument suggests that marriage protects individuals
by encouraging healthy behaviors, reducing risky behaviors, and in-
creasing compliance with medical treatments (Hummer et al., 1998;
Gove, 1973; Trovato and Lauris, 1989). Another well-known argument
theorizing the relationship between marriage and health is social inte-
gration (Durkheim, 1897). This argument hypothesizes that marriage is
social integration that leads to social support, thus influencing individ-
ual health status. On the other hand, the marital selectivity argument
focuses on morbidity and mortality difference in terms of marriage of
healthy individuals (Lillard and Panis, 1996). Because marital status has
been shown to affect health in various ways, we controlled for marital
status, which we measured dichotomously as currently married (=1) or
not (=0).

2.2.4. Education

Education has been shown to influence morbidity and mortality
through altered health behaviors and indirectly through its effect on
income and occupation (Ross and Wu, 1995; Elo and Preston, 1997).
Education provides knowledge, skills, and information as well as in-
creased access to health care, employment, and income. We controlled
for education, using a continuous measure of the number of years of
schooling.

2.2.5. Employment
Employment is another measure that may influence individual
health status. Evidence suggests that employment has a beneficial effect
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on health and mortality through increased income or social relations
with peers, as well as other benefits (Hummer et al., 1998; Ross and
Mirowsky, 1995). Thus, we controlled for employment, using a contin-
uous measure of the total number of years of non-family work.

2.2.6. Ethnicity

Nepali society consists of many ethnic groups (Bista, 1972) that are
likely to have significantly different educational experiences and marital
relationships. Scholars have often categorized these ethnicities into five
major groups for analytical purposes: Brahmin/Chhetri (high caste Hin-
dus), Dalit (low caste Hindus), Newar, Hill Janajati (Hill indigenous),
and Terai Janajati (Terai indigenous) (Axinn and Yabiku, 2001). We
coded individuals as “1” if they are members of a specific group and “0”
if not, and treated Brahmin/Chhetri as the reference group.

2.2.7. Household land holding

Household wealth is closely linked with individual health and mor-
tality. Land is the most important production resource in an agricultural
setting. Therefore, private ownership of land is an important determi-
nant of wealth (Datta, 1998; Findley, 1987; de Janvry, 1981). Thus, land
ownership may be considered a proxy measure of economic resources.
Moreover, access to land is one of the important determinants of food
security or insecurity in developing countries, thus directly influencing
individual health status. To take into account the economic prosperity
hypothesis, we controlled for household land holding, which we mea-
sured as the total of bari and khet land cultivated by a farm household
during the survey year. We measured land in the local units, bigha and
kattha (1 hectare=1.5 bigha=30 kattha).

2.2.8. Childhood community context

Childhood community context has a strong influence on individ-
ual mortality, suggesting that access to community services such as
schools and health services during childhood may reduce mortality
(Hayward and Gorman, 2004; Wickrama and Noh, 2010). The CVFS col-
lected information about access to schools, health services, employment,
and bus services during the respondent’s childhood through individual
interviews. Respondents were asked, “Was there a school within a one-
hour walk from your home at any time before you were 12 years old?” A
positive response was coded as “1” and a negative responses was coded
“0.” We collected information on health services, employment centers,
bus stops and markets by asking similar questions. We created an index
of the individual’s childhood community context by summing up the
responses, resulting in a continuous measure ranging from 0 to 4.

2.2.9. Access to contemporary community services

Contemporary access to community services such as schools and
health services may influence individual health status. The CVFS mea-
sured access to community services within a given year as the time
to walk (in minutes) to the nearest service (school or health service)
from the neighborhood. Responses were coded as 1 if available within
a 15 min walk in that year and 0 otherwise. We then added the number
of years the service was available within a 15 min walk, resulting in
two continuous measures of the total number of years a health service
was available within a 15 min walk, and the total number of years a
school was available within a 15 min walk. In the absence of baseline
measures of individual health status, we use both childhood community
context and access to contemporary community services as proxy mea-
sures of individual health (to take into account the migrant selectivity
or healthy migrant hypothesis). Access to community services in child-
hood as well as access to contemporary community services may predict
better individual later life health outcomes.

2.2.10. Distance to urban center

Proximity to an urban center is associated with information and op-
portunity for both migration and health, and therefore highly likely to
influence migration experiences, health, and the association between
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Table 1
Descriptive Statistics of Measures (N = 1373).
Measures Mean/Percent SD Min Max
Outcome Measures
Self-reported health (1=poor 4=excellent) 213 0.39 1 4
Poor 19%
Fair 60%
Good 10%
Excellent 11%
Index of functional difficulty (0O=no functional difficulty to 8=8 functional difficulties)  3.55 2.18 0 8
Explanatory Measures
Migration (number of years lived outside birthplace) 29.32 16.44 0 65
Controls
Age
Age cohort 1 (Ref: 65 and above) 11% 0.32 0 1
Age cohort 2 (55-64) 51% 0.50 0 1
Age cohort 3 (45-54) 37% 0.48 0 1
Gender (female=1) 53% 0.50 0 1
Marital status (currently married=1) 88% 0.33 0 1
Education (number of years of schooling) 2.76 4,68 0 26
Employment (number of years of non-family work) 12.76 1291 0 50
Ethnicity
Brahmin/Chhetri 47% 0.49 0 1
Dalit 10% 0.30 0 1
Hill Janajati 17% 0.37 0 1
Newar 7% 0.26 0 1
Terai Janajati 19% 0.39 0 1
Household land holding (kattha) 18.76 26.83 0 200
Community-level Controls
Childhood community context 1.51 1.42 0 4
Access to contemporary community services
School within 15 min walk (number of years) 8.82 6.45 0 30
Health services within 15 min walk (number of years) 19.83 1773 0 90
Distance to urban center (Miles) 8.62 4.01 .02 17.70

the two. Narayangarh/Bharatpur is the largest urban center of the Chit-
wan Valley. Therefore, we included distance to Narayangarh/Bharatpur
from the respondent’s neighborhood (in miles) as a control.

2.3. Analytic strategy

We used a multi-step analytical strategy to estimate the relationship
between migration experience and health status (self-reported health
status and functional difficulty). First, we calculated the univariate dis-
tribution of all the measures used in the analysis. Next, multivariate
models were estimated to examine the relationships between migration
experience and health status, adjusting for the effects of other controls
known to confound these relationships. Because we used continuous out-
come measures of self-reported health status and functional difficulty,
we employed the multi-level OLS regression as a multivariate tool to
estimate our models of migration and later life health.

3. Results
3.1. Univariate analysis

Table 1 presents the coding, means or percent, standard deviations,
and minimum and maximum values for all measures used in the anal-
yses. As shown in the top panel of Table 1, the average self-rated
health score of 2.13 suggests that, on average, respondents reported
their health status as fair. Specifically, about 19% reported their health
status as poor, 60% reported their health status as fair, about 10%% re-
ported their health status as good, and 11% reported their health status
as excellent.

The index of functional difficulty ranges from O to 8 (0=no func-
tional difficulty to 8 = 8 functional difficulties) with a mean of 3.55,
which suggests that, on average, respondents experienced slightly over
three functional difficulties. While only about 10% of the respondents
reported no functional difficulty, about a quarter of them reported func-
tional difficulty in doing 6 or more daily activities. In terms of migration

experiences, on average, respondents lived over 29 years outside of their
birth place, with a range of 0-65 years.

The middle panel shows descriptive statistics of respondents’ experi-
ences and background. Of all respondents in the sample, 53% are female,
88% are currently married, 11% are aged 65 years or older, 51% are 55—
64 years old, and the remaining 37% are 45-54 years old. Almost half
of the sample (47%) are of Bhramin/Chhetri ethnicity, followed by 19%
Terai Janajati, 17% Hill Janajati, 10% Dalit, and 7% Newar. Our sam-
ple has a mean of 2.76 years of schooling and 12.76 years of non-family
work.

The bottom panel shows descriptive statistics for household and com-
munity context. On average, households in the sample owned 18.76
kattha (1 kathha=3645 sq. ft.) of land. The mean of 1.51 using the 0-4
scale of childhood community context suggests that respondents lived
within one hour walk of 1.5 services before they were age 12. In terms
of contemporary access to community services, on average, respondents
lived 8.82 years within a 15 min walk from a school and 19.83 years
within a 15 min walk from a health service. Finally, the distance to
urban center from the respondent’s neighborhood varied from 0.02 to
17.70 miles with a mean of 8.62 miles.

3.2. Multivariate analysis of migration experience and self-reported health

The results of our multivariate models investigating the association
between migration experience and self-rated health suggest that num-
ber of migration years is negatively associated with later life self-rated
health. The regression coefficient of —0.004 for migration experience
suggests that on a 4-point self-rated health scale, a one-year increase
in number of migration years reduces self-rated health by 0.004 points.
This means, on average, a respondent who lived 10 years away from
their birthplace is likely to rate their health 0.04 points lower than a
respondent who never lived away from their birthplace. Although the
magnitude of the effect seems small, the consequences of this could be
more severe than one might think because respondents were constrained
to rating their health on a very narrow scale (1-4 points). Moreover, this
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Table 2
Coefficients from Multilevel OLS Regression to Estimate the Rela-
tionships between Migration Experience and Self-reported Health
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Table 3
Coefficients from multilevel OLS regression to estimate the rela-
tionships between migration experience and functional difficulty

(N =1373).

Measures

Self-rated Health

Migration Experience
Number of years lived outside birthplace
Controls
Age
Age cohort 1 (Ref: 65 and above)
Age cohort 2 (55-64)
Age cohort 3 (45-54)
Gender (female=1)
Marital status (currently married=1)
Number of years of schooling
Number of years of non-family work
Ethnicity (Brahmin/Chhetri, reference group)
Dalit
Hill Janajati
Newar
Terai Janajati
Household land holding (kattha)
Childhood community context
School within 15 min walk
Health service within 15 min walk
Distance to urban center
Intercept
-2 Res Log Likelihood
ICC

-0.004* (1.95)

0.002 (0.02)
~0.033 (0.43)
~0.139** (2.58)
~0.063 (0.88)
0.016** (2.76)
0.001 (0.71)
~0.072 (0.83)
0.046 (0.67)
~0.085 (0.90)
~0.113 (1.19)
0.007 (1.61)
0.023 (1.19)
0.007+ (1.61)
~0.007*** (3.96)
0.017** (2.36)
2.237 ***(16.02)
3478.8

0.027

(N =1373).

Measures

Functional Difficulty

Migration Experience
Number of years lived outside birthplace
Controls
Age
Age cohort 1 (Ref: 65 and above)
Age cohort 2 (55-64)
Age cohort 3 (45-54)
Gender (female=1)
Marital status (currently married=1)
Number of years of schooling
Number of years of non-family work
Ethnicity (Brahmin/Chhetri, reference group)
Dalit
Hill Janajati
Newar
Terai Janajati
Household land holding (kattha)
Childhood community context
School within 15 min walk
Health service within 15 min walk
Distance to urban center
Intercept
-2 Res Log Likelihood
ICC

0.013** (2.63)

~0.609°* (3.02)
~0.291 (1.52)
1.096*** (8.31)
~0.049 (0.28)
~0.043** (2.99)
~0.001 (0.21)
0.385+ (1.81)
-0.474** (2.75)
-0.184 (0.78)
0.442+ (1.88)
~0.005* (2.00)
~0.090* (2.04)
0.015 (1.50)
~0.004 (0.93)
0.004 (0.17)
3.279 *** (9.51)
5911.5

0.031

t-statistic *** = p<.001; ** = p<.01; * = p<.05; 4+ = <0.10. Figures
in parenthesis indicate t-values.

effect is robust against a wide range of other factors known to influence
the relationship between migration and health (Tables 2)

Additionally, the regression coefficient of —0.139 for females sug-
gests that on a 4-point self-rated health scale, women, compared to men,
report worse self-rated health by 0.139 points. Education, on the other
hand, displayed a positive association with self-rated health; each year
of schooling increased self-rated health by 0.016 points. The regression
coefficient of —0.007 for health services suggests that on a 4-point self-
rated health scale a one-year increase in the number of years living
within a 15 min walk from a health service reduces self-rated health
by 0.007 points. Finally, the regression coefficient of 0.017 for distance
to urban center suggests that on a 4-point self-rated health scale, one
mile increase in distance to urban center increases self-rated health by
0.017 points. We did not find evidence for a significant association be-
tween age, marital status, number of years of non-family work, ethnic-
ity, household land holding, childhood community context, or schools
within a 15 min walk and self-rated health.

3.3. Migration experience and functional difficulty

Similar to the self-rated health results, the findings from our multi-
variate model of migration and functional difficulty suggest a positive
association between migration and greater functional difficulty. The re-
gression coefficient of 0.013 for migration experience, on a 0-8 point
functional difficulty scale, suggests that a one year increase in number
of years of migration experience increases functional difficulty by 0.013
points. Moreover, this effect is independent of other factors known to
influence later life health (Tables 3).

The regression coefficient of 1.096 for gender suggests that on a 0-8
functional difficulty scale, women reported increased functional diffi-
culty compared to men by 1.096 points. More education, on the other
hand, was negatively associated with functional difficulty. Each addi-
tional year of schooling decreased functional difficulty by 0.043 points.
The regression coefficient of —0.474 for Hill Janajati suggests that on a
0-8 point functional difficulty scale, compared to Brahmin and Chhetri,
Hill Janajati are less likely to report functional difficulty by 0.474 points.
In terms of household wealth, individuals residing in households with

t-statistic *** = p<.001; ** = p<.01; * = p<.05; + = <0.10 Figures in
parenthesis indicate t-values.

larger land holdings were likely to report fewer functional difficulties.
Likewise the regression coefficient —0.090 for childhood community
context suggests that one point increase in childhood community con-
text decreased functional difficulty by 0.09 points. Our results do not
show evidence for a significant association between marital status, num-
ber of years of non-family work, schools or health services within a
15 min walk, or distance to urban center and functional difficulty.

4. Discussion

The relationship between migration and health has been an impor-
tant element of scientific inquiry throughout the history of migration
research. Previous studies on migration and health focused on the trans-
mission of communicable diseases. This line of research suggests mi-
grants are a source of transmission of communicable diseases. However,
more recently, health consequences of migrants at their place of ori-
gin or destination have received attention in both academic and policy
arenas. One group of scholars examining migrant health has suggested
that migrants are healthier than non-migrants or are healthier than the
population at the destination (healthy migrant hypothesis or salmon bias).
Another line of research focuses on the wage difference between the
place of origin and destination, which substantially increases migrants’
actual earnings. This research suggests that increased earnings allow
higher living standards, including access to more nutritious food and
better medical care, which helps migrants remain healthy in older age
(economic prosperity hypothesis).

More recently, structural adaptation and social psychological mecha-
nisms have received attention. According to the structural adaptation
argument, migrants usually go through a difficult process of geophysi-
cal and environmental adaptation due to a change in geographical lo-
cation that differs from migrants’ place of origin. This change in their
environment requires migrants to adapt to unfamiliar topography, tem-
peratures, and working conditions. These changes may also be coupled
with stress due to separation from family and loved ones (social psycho-
logical mechanism). Both structural and social psychological mechanisms
may negatively influence the long-term health outcomes of migrants.
Although our data do not have direct measures of structural adaptation
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and social psychological mechanisms, we conceptualized a theoretical
framework to empirically investigate the impact of migration on later
life health considering the number of years of migration outside of the
respondent’s birth place as a proxy measure of both mechanisms. We
hypothesized that an increased number of years of migration will neg-
atively affect individuals’ later life health due to longer time of expo-
sure to unfamiliar environments that may have required more structural
adaptations and caused increased psychological stress among long-term
migrants compared to short-term migrants or non-migrants. Specifically,
we hypothesized that total number of migration years likely increases
later life functional difficulty or negatively influences later life self-rated
health, independent of aging and other factors that are known to influ-
ence individual health.

As we hypothesized, our findings show that migration adversely in-
fluenced both self-rated health and functional difficulty in later life, net
of all other controls. These intriguing results provide insight for scholars
and policy makers from migrant-sending settings who are grappling with
rapid population aging coupled with minimal old age security services
and eroding historical family norms, values, and elderly care systems.

As with any study, this study also has limitations. Although our
health outcome measures were collected after the measurement of our
explanatory and control measures—one of the unique strengths of this
study—we were unable to control for baseline health outcomes. This
limited our ability to empirically investigate the healthy migrant argu-
ment. Second, this investigation was also unable to control for time-
varying measures of household socioeconomic status to control for ap-
propriately time-ordered measures associated with the economic pros-
perity hypothesis. Although our survey lacks time-varying measures of
socioeconomic status, we were able to include measures of household
land holding as a proxy measure for household wealth. The strengths
of this study—temporal ordering the of the measures and comprehen-
sive sets of individual, household, and community measures—together
with our findings, provide evidence that suggests extended periods of
migration may have adverse consequences for later life health. To fur-
ther investigate this relationship, future research efforts need to develop
panel data with baseline measures of migrant health and appropriately
timed measures of confounding factors.

4.1. Conclusions

Globally, migration has increased dramatically in recent decades,
leading to an estimated 258 million domestic and 750 million in-
ternational migrants today, or about 1/7 of the world’s population
(United Nations 2017; International Organization for Migration, 2018).
This massive movement has innumerable effects on the health and well-
being of migrants, their families, and origin and destination commu-
nities (Seddon et al., 2002; Chen et al., 2015; Taylor, 1999; Koc and
Onan, 2004), on population growth and change at the origin and des-
tination (Seddon et al., 2002; Thieme and Wyss, 2005; Taylor, 1999;
Koc and Onan, 2004; World Bank Group 2017), on the flow of money,
goods, and ideas (Thieme and Wyss, 2005; World Bank Group 2017;
Levitt, 1998), and on political stability (Agadjanian and Gorina, 2019;
Gebremedhin and Mavisakalyan, 2013). Given these widespread effects,
it would be difficult to overestimate the impact of migration.

In this study we employed a unique data set available from the Chit-
wan Valley Family Study to investigate one of the many possible conse-
quences of migration—the association between migration experiences
and later life health. As hypothesized, our findings show that migration
adversely influenced both self-rated health and functional difficulty in
later life, net of all other controls. These intriguing results provide in-
sight for scholars and policy makers from migrant-sending settings grap-
pling with rapid population aging coupled with minimal old age security
services and eroding historical family norms, values, and elderly care
systems.

Although this study addresses gaps in previous research, it also
raises theoretically relevant and pragmatic questions. Theoretically,
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without the measure of migrants’ baseline health outcomes, it is not
clear whether the migrants spent more years outside of their homes be-
cause of their health or whether their health is poor due to periods of
long migration (from structural adaptation as well as social psycholog-
ical stress). We believe the latter is true because of the increasing num-
ber of migrant deaths due to suicide and stress at their destination, as
well as migrant reports of degrading health conditions upon returning
home. Given this limitation, replication of these results is an important
next step.
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