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ABSTRACT

This study investigates the impacts of rural-to-urban migration on the health of young adult
migrants. A key methodological challenge involves the potentially confounding effects of
selection on the relationship between migration and health. This study differentiates selection and
migration effects by employing a longitudinal approach. It examines the association between a

priori health status and subsequent migration and compares changes in health status fi:om pre- to
post-migration with health changes over the same timeframe for individuals who remain at origin.

Data were collected in 2005 and 2007 for a cohort of young adults residing in 80 rural villages in
Kanchanaburi province, Westem Thailand. The migrant sample includes individuals who were
interviewed in rural Kanchanaburi in 2005, moved to urban destinations by 2007, and were reinterviewed at destination. The rural comparison group comprises respondents who stayed in
rural Kanchanaburi from 2005 to 2007. In 2007, a sample of longer-term urban residents was
selected in cmmnunities where the migrants had settled. Retum migrants include individuals who
were interviewed in rural Kanchanaburi in both years, but moved to an urban area and retumed in
the meantime.

Physical and mental health status were assessed using the SF-36 health survey. Logistic
regression models test associations between a priori physical and mental health status and
subsequent rural-to-urban migration. Fixed effects regressions estin1ate the effects of rural-tourban migration on physical and mental health. Finally, post-migration health status is compared
with the health of longer-tenn urban residents. Supplementary analyses compare changes in
health status for those who stayed at destination and migrants who retumed to origin to detennine
if health status might influence retum migration.

Findings suppmi the "healthy migrant hypothesis" in that migrants are physically healthier than
their rural and urban counterparts. However, the results did not show that rural-to-urban
migration affects physical health status. Migrants experienced a significantly greater
improvement in mental healtl1 status than the rural comparison group, and the fixed effects results
indicate that rural-to-urban migration does indeed positively affect mental health status. Retum
migrants do not fare as well as those who stayed at destination on both physical and mental health
status. This provides evidence of possible sahnon bias, or a "Midnight Train" effect, as it is
characterized in this dissertation.
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CHAPTER I
INTRODUCTION & OVERVIEW

Specific Aims

Human migration is as old as recorded history. The movement of individuals or entire
populations may be forced or voluntary, across intemational borders or intemal, permanent or
temporary, and is driven by a wide variety of factors. In some cases, seeking refuge from conflict
or oppression is a catalyst for migration. In the absence of strife, migration is often driven by
perceived opportunities rather than threat. For many migrants, there are strong motivations to
move given the inequitable distribution of resources across geographic space, such as
employment prospects and educational opportunities. Migration is a global demographic
phenomenon that shapes the distribution and diversity of people throughout the world. h1 many
ways, migration is an adaptive behavior that people unde1iake based on appraisal of their current
versus prospective circumstances. However, the implications of migration may be beneficial or
detrimental on both the individual and macro levels.
Internal migration in Thailand has been dominated by movement of young adult men from one
rural area to another. However, migration pattems are changing as movement from rural to urban
areas constitutes a growing proportion of the country's intemal migration flows, m1d it is
increasingly common for young women to migrate, lured by the opportunities to work in the
industrial and service sectors. While aspirations for improved economic well-being are a primary
motivation for migrants, changes in physical and mental health m·e potentially importm1t
consequences of the relocation. Health status may also be one of several selection factors that
predispose certain individuals to migrate. Thus, a causal link between migration and health can
occur in either direction, or both.

Rarely is this bidirectional relationship comprehensively explored in migration studies, many of
which are limited by cross-sectional study designs and a lack of ideal compm·ison groups. This
study addresses a priori health status as a potential selection factor for migration and assesses the
impact of migration on health outcomes among young adults in Thailand by employing a
longitudinal study design. The research design for this study also has the benefit of a natural
comparison group; those who went on to migrate m1d their counterparts who stayed at origin
constitute the baseline sample, which was derived from m1 ongoing census of 80 rural villages
located throughout Kanchanaburi province in Westem Thailand. The baseline migration m1d
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health survey was administered to young adults enumerated in the 2005 census. When the followup survey was conducted in 2007, those who still resided in the Kanchanaburi study sites were reinterviewed, and those who had moved to urban areas were followed-up at destination. Having
collected baseline data before migration provides the opportunity to identify selection factors,
such as demographic characteristics and health status, that distinguish those who subsequently
migrated from their peers who stayed at origin. The study monitors changes in health status
experienced by rural-to-urban migrants and members of the comparison group who stayed in the
rural sending areas. Comparing changes in health status between the two groups ascertains
whether migrants experience health impacts that can be attributed to the migration experience.

The study includes an additional companson group of longer-tenn residents in the urban
destination areas who were recruited during the follow-up survey. Thus, post-migration health
status can be compared to the healtl;l of longer-tenn urban residents to detennine whether
migrants differ from their urban counterparts in physical and mental health status, presumably
related to either: a) the migration process, b) adjustment to living in the urban area, or c) migrant
selection.

The study's overall objective is to ascertain the impact of rural-to-urban migration on the health
of young adult migrants. A related objective is to detennine the effects of a priori health status on
subsequent migration in order to distinguish selection factors from the direct effects of migration
on health outcomes. To accomplish this, the health status of rural-to-urban migrants will be
compared to that of their counterparts who remained at origin and to longer-tenn residents in
urban destination areas.

To realize the study objectives, three research questions are addressed in this study.
1. Do rural-to-urban migrants differ in a priori (pre-migration) health status from their
counterparts who stayed at origin? If so, how?
2. Do changes in the health status of rural-to-urban migrants from pre- to post-migration
differ from the health changes experienced over the same period of time by their
counterparts who stayed at origin? If so, how?
3. Does the health status of rural-to-urban migrants differ from the health of longer-tenn
residents in urban destination areas? If so, how?
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A supplemental inquiry assesses possible salmon bias, i.e. the selective retum to origin of less
healthy migrants relative to those who stay at destination, by comparing the health status of retum
migrants to that of the rural-to-urban migrants who were re-interviewed at destination. This
assessment examines whether retum migrants are less healthy than those who stay at destination,
and whether the effects of migration on health status differ for migrants who stay at destination
and those who retum to origin.

Background

The world is currently undergoing an urban transition marked by redistribution of the global
population from predominantly rural to predominantly urban. Since 2009, more than half of the
world's population resides in urban areas, and the United Nations projects that the global
population will exceed two-thirds urban by 2050 (2012). The world's more developed regions
have progressed through the urban transition. In contrast, this process is currently underway in
less developed countries, where the pace of urbanization is now most rapid. Although the global
rate of population growth is slowing, the world's population is still increasing substantially in
tenns of absolute numbers. The vast majority of population growth in the coming decades will be
absorbed by urban areas in the developing world. Meanwhile, the absolute and relative size of
rural populations in all regions of the world will decline (United Nations, 2012).
Urbanization occurs through three interacting processes: 1) natural increase, 2) rural-to-urban
migration and 3) reclassification. Natural increase is the population growth that occurs as a result
of fertility rates exceeding mortality rates within a geographic area. It is a direct and indirect
cause of urban growth. Natural increase in the rural population indirectly affects urban growth by
driving rural-to-urban migration as a means of alleviating overpopulation relative to the
availability of economic and educational opportunities in rural areas. Meanwhile, the rate of
natural increase in the urban population directly impacts urban growth by virtue of the relatively
young age structure that characterizes urban populations.
Intemalmigration from rural to urban areas directly contributes to a country's urban transition as
rural populations shrink due to out-migration and urban populations grow due to in-migration.
Some cities also attract a significant number of intemational migrants that add to the urban
population.
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Reclassification is an administrative mechanism by which urban status is conferred upon a
fom1erly rural or peri-urban territory, often because the absolute population size or the population
density exceeds a certain threshold. Rural-to-urban migration and natural increase are
demographic processes that enlarge the urban population size, which can lead to reclassification
as the urban population expands geographically.

Asia and Africa are currently experiencing the most rapid urbanization in the world, while the
pace of urbanization has slowed in other regions that are further along in the urban transition,
including North America, Europe, Latin America and the Caribbean (United Nations, 2102). In
Southeast Asia, about 2 in 5 people cmTently live in urban areas, and projections put the
Southeast Asian population at two-thirds urban by 2050 (Wittgenstein Centre, 2012). The urban
transition in Asia is particularly consequential because it is the most populous region in the world.
Although a marked increase in Asia's urban population is yet to occur in the coming decades, by
2011, Asia was already home to half of the world's urban population (United Nations, 2012).

As people leave villages to settle in cities, the mral-urban landscape changes; both the size and
quantity of cities are increasing, especially in developing regions. An important implication of
this urban drift is its impact on population health. Much attention has been paid to the macroeconomic and environmental effects of urbanization; however, the demographic processes
underlying urbanization also cany important implications for the well-being of individuals and
families. Rural-to-urban migration can influence health and well-being tlu·ough its effects on
affluence, exposure to new environmental risks and benefits, by stimulating change in cultural
expectations and pattems of behavior, and by providing access to resources that were unavailable
at the place of origin. The migration process and its consequences can impact migrants' wellbeing both positively and negatively.

The health consequences of rural-to-urban migration are the focus of this study. A substantial
body of literature assesses health outcomes among immigrants to the developed world; much less
attention has been paid to the health impacts of intemal migration. With rapid urbanization
underway in many developing countries, internal migration, especially rural to urban movement,
is occmTing on a much larger scale than international migration (King et al., 2008).

This study focuses on Thailand, where 34% of the population currently resides in urban areas,
and the United Nations projects tl1at this figure will increase to 56% by 2050 (UN online database,
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2012). At 0.5%, the rate of natural increase in Thailand is low relative to most countries in the
developing world (Population Reference Bureau, 2011). Therefore, rural-to-urban migration has a
particularly significant role in Thailand's urban transition. Thailand was also an opportunistic
choice for this study, given the longstanding demographic surveillance station (DSS) in
Kanchanaburi, a large, predominantly mral province that provides a substantial number of
migrants to Bangkok. Established in 2000 to monitor population change in the province, the DSS
provided the ideal location and resources to conduct this research on the health impacts of mralto-urban migration.

Systematic research on the health effects of migration presents fonnidable challenges. Many
studies face methodological limitations, such as selection bias and a lack of optimal comparison
groups. Certain demographic and socioeconomic characteristics render some people more likely
to migrate than others. Likewise, health status may vary systematically between those who
migrate and those who stay at origin. (Jasso et al., 2004; Landale et al., 2000; Palloni and
Morenoff, 2001). Retun1 migration might also be associated with physical and/or mental health
status. These selection factors impede the attribution of post-migration differences in health status
- when compared with non-migrant counterparts - to the effects of migration. To mitigate
selection bias, health status would ideally be measured both before and after migration - for
migrants who stay at destination as well as those who retum to origin - by implementing a
longitudinal study design. Differences in a priori health status must be established and accounted
for in statistical analyses in order to conclude that observed differences in post-migration health
status between those who moved and those who stayed at origin are in fact due to the migration
experience per se.

Because longitudinal data are difficult and expensive to collect, migration studies often compare
migrants with the receiving or sending populations using cross-sectional data collected after the
move. However, this approach does not account for potential systematic differences between
migrant and non-migrant samples, such as pre-migration health status, demographic
characteristics and socioeconomic status, which may confound the effects of migration on health
outcomes. The optimal comparison group consists of migrants' counterparts who stayed at origin
- selected before the migrants left - because they most closely represent what would have
happened to the migrants had they stayed at origin. This necessitates a very large baseline smnple
in order to capture enough individuals who subsequently migrate.
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Significance of the study

This study addresses the potential threats to validity discussed above by employing a longitudinal
design, with data collected pre- and post-migration among rural-to-urban migrants and their
counterparts who stayed in the rural sending communities. Selection effects are evaluated by
comparing baseline health status of those who subsequently migrated with those who remained at
origin. To determine whether rural-to-urban migration affects the health of young adults, changes
in health status from pre- to post-migration are compared with changes in health status over the
same timeframe among their rural counterparts who did not move. This comparison indicates
whether migrants fare better or worse in te1ms of their physical and mental health status than
those who stayed at origin. This study design, featuring panel data and a natural comparison
group, is methodologically significant within the greater scheme of migration research. By
employing robust research methods, the study offers the key advantage of distinguishing between
the effects of migration on observed changes in health status over time and differences in health
status that are due to migrant selectivity.

With rapid urbanization occun·ing in developing countries, migrants constitute an increasingly
large proportion of urban dwellers and therefore may contribute substantially to the healthcare
burden in urban areas. Conversely, migrants also bolster the urban workforce and economic
development. This represents a vital oppmtunity for public health services to address the specific
needs of migrants settling in urban areas. At present, lin1ited research is available to infonn public
health strategies that aim to meet the needs of rural-to-urban migrants. While much of the
literature addressing the health impacts of migration focuses on intemational migrants, this study
contributes innovative knowledge to the existing domain of research by focusing on rural-tourban migration - a widespread, contemporary demographic phenomenon. The study not only
monitors changes in health status from pre- to post-migration, but also ascertains differences in
health status between rural-to-urban migrants and their counterparts who remain in their rural
home villages as well as longer-tenn residents of the urban destination areas.

Organization of the dissertation

This dissertation comprises six chapters. The first chapter provided an introduction to the study,
including the main objective and specific aims of the research. It also described the context for
rural-to-urban migration as a demographic process contributing to the urban transition occmTing
globally and, more specifically, the rapid urbanization currently underway in many developing
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countries, particularly in Asia. The main challenges of conducting systematic research on the
impacts of migration were briefly discussed, followed by the methodological merits of this study
and potential significance of the research topic. Chapter 2 reviews the literature focusing on
migration and health. The conceptual framework for this study is presented in Chapter 3, as well
as hypotheses associated with each of the three research questions. The research methods and
study design are described in Chapter 4, including the sampling procedures, data collection
process, measurement instruments, and analytical procedures. Chapter 5 presents the main
findings, addressing the specific aims of the study. In Chapter 6, the results are discussed in light
of the study's main objective, research questions and associated hypotheses. The dissertation
concludes with a discussion of the limitations of the study, policy and program implications, and
suggested directions for future research.

7

CHAPTER II
LITERATURE REVIEW

Migration trends in Thailand

In the latter part of the 201h century, the pattems of population movement in Thailand changed
considerably in ways that correspond with the country's urban transition. Prior to 1980 the
majority of migrants moved within regions, but by 1980, the proportion of migrants who had
moved between regions in their lifetime exceed those who moved intraregionally (Goldstein and
Goldstein, 1986). Paralleling the decline in intraregional movement was a sharp increase in
migration to Bangkok. "The shift away from intraregional moves toward more migration to
Bangkok suggests that potential migrants perceived or became aware of greater opportunities in
the capitol than in their own regions" (Goldstein and Goldstein, 1986).

Migration volume tends to vary inversely with distance, so it is not surprising that most migrants
to Bangkok, from 1960 to 1980, came from the Central region, due to proximity and close social
and economic integration between the capitol city and its neighboring provinces. Movement to
Bangkok from the Northeast increased more rapidly than from any other region, reflecting
mounting desire to leave Thailand's poorest region, as well as the growing attractiveness of
Bangkok to migrants (Goldstein and Goldstein, 1986). More recently, migration from the
Northeast has remained high, but the Central region has been experiencing net gains, even more
so than Bangkok itself, due to rapid growth in Bangkok's periphery (Huguet and
Chamratrithirong, 2011).

Rural-rural movement dominates internal migration flows in Thailand, because most of the
population still lives in rural areas. However, the share of intemal movement that is between rural
areas has declined while rural-to-urban migration has steadily increased and is the second-largest
migration stream in Thailand (Guest, 2003). "Although the rural-to-urban stream is small relative
to the rural-to-rural flow, the numbers are great in relation to the urban population, and such
migrants play an important role in urban growth" (Goldstein and Goldstein, 1986). h1deed,
migration contributes to urbanization more in Southeast Asia than in other parts of Asia. More
than two-thirds of the urban growth in Thailand since 2000 can be attributed to net migration
coupled with reclassification (UN HABITAT, 2010).
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The attraction of cities

The motivations underlying rural-to-urban migration are complex and variable. A primary draw is
the concentration of many types of resources in urban areas. Rural-urban differentials in
economic oppmtunities stimulate migration, not only for the benefit of migrants themselves, but
also to bolster the economic status of rural households. Migration is a key economic strategy for
rural households to reinforce their financial security through diversifying sources of income,
including support from migrant family members (Massey et al., 1994; DeJong et al., 2002). Rural
households can improve their economic well-being through remittances fi:om household members
working elsewhere, particularly in urban areas where migrants typically eam more than they
would in their rural place of origin (Guest, 2003). These remittances can have important health
implications for rural populations since they can be used to improve living standards or to
purchase health care services (Lowell and de la Garza, 2000; Frank et al., 2009).

For origin communities, migrants also provide access to migration networks and information that
can facilitate migration and employment for other members of the household and community
(Lopez-Cordova, 2004). Many rural-to-urban migrants are linked into social networks that
support migration. Based on the theory of cumulative causation, Curran, et al. (2005) find that
migrant social capital, in tenns of migration experience at the household and village levels,
influences migration propensity for other members of the households and villages. Migrant
networks provide social capital, in tenns of infonnation and resources, which usually mitigates
the risks and costs of migration.

h1 addition to economic and social capital, mral-to-urban moves can increase migrants' human

capital via education. Higher quality educational institutions are disproportionately located in
urban settings, especially in developing countries. Even with the occasional extension of these
educational resources into rural settings, expanded educational oppmtunities without
corresponding employment prospects in rural areas leads to the eventual out-migration of those
who acquire new skills and knowledge as they seek jobs that will reward this investment. Indeed,
migration propensity, particularly urban-bound movement, generally increases with educational
attainment (Guest, 2003).
Personal reasons may also entice individuals to move to the city, especially youth, for whom
migration can be an important part of their transition to adulthood. Because migration occurs
more often in young adulthood than at older ages, coming of age events can be strongly
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influenced by migration (Beegle and Poulin, 2012). Leaving the family home usually means less
supervision by parents and elders and having more freedom and autonomy. Relative to the village,
the social environment in the city typically offers more anonymity and a more diverse pool of
peers and prospective mates. Urban societies also tend to have more permissive social norms with
fewer cultural sanctions than more traditional rural communities. These differences in the sociocultural climate of the city versus the village afford rural-to-urban migrants increased
opportunities for dating and relationships, sexual experimentation, behavioral freedom, and
financial independence.

A move from the village to the city is not equally attractive to everyone. Because migration is
typically linked to economic or educational aspirations and the transition to adulthood, migrants
are generally characterized by a unique socio-demographic profile, relative to the general
population. The age composition of migrant groups reflects age selectivity; most migrants are
young adults in their late teens and early twenties (Castro and Rogers, 1983; Guest, 2003; Long,
1988; Tobler, 1995). Migrants also tend to be unmarried, as research across a variety of settings
has shown that individuals who are single, divorced, or separated are more likely to move than
those cunently married (Amoldo, 2004; Boenna et al., 2002; DeAre, 1990; Guest, 2003; Reniers,
2003; Schachter, 2004; Watts, 1983). Gender composition varies across migration streams (Hugo,
1993). While more men than women migrate in Asia (Chant and Radcliff, 1992), female
migration has increased, and females now constitute a majority of rural-to-urban migrants in
some countries, including Thailand (Hugo, 2003; Guest, 2003). The increase in female migration
has been associated with export-oriented development in Southeast Asian countries, which
increased opportunities for females to enter the urban labor force (ESCAP, 2002; Jones, 1993;
Lim, 1993; Phongpaichit and Baker, 1995).

Urbanization and health

While there are economic and non-economic advantages to city life that attract migrants, there are
also potential risks and detriments in the city that may impact the health and well-being of urban
dwellers. The environmental, structural and social contrasts between cities and rural villages are
numerous, prompting the question: Are cities healthy places to live?

The unprecedented scale and pace of urbanization during the past few decades have prompted
concems about cities' capacity to accommodate increasingly dense urban populations. The vast
size of the largest mega-cities, in pmiicular, receive a lot of attention (Cohen, 2006) in spite of the
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fact that these largest cities account for only about 10% of the world's urban population (United
Nations, 2012). The fastest growing cites are those with less than 5 million residents
(Montgomery et al., 2003), which are far more numerous and generally more manageable than
mega-cities. Pessimism about the sustainability of growing cities may be tempered somewhat by
a recognition of the many structural efficiencies that benefit urban residents (Glaeser, 2011).
Cities serve as economic centers with better employment and educational opportunities than most
rural areas, because it is more efficient to locate these institutions in areas with dense population
and concentrated infrastructure. The most comprehensive health services are also typically
located in urban centers. With greater population density comes lower per capita costs for public
services and infrastmcture. But such efficiencies of scale are not limitless and are not without
negative consequences. Areas with concentrated resources are expensive to live in, so those who
need to access these resources but cannot afford the cost of living may be marginalized into
undesirable urban settings. In some cities, slums are growing at a faster rate than the general
urban population (Zulu et a!., 2011). However, as Saunders argues in Arrival City, moving to
even relatively marginalized sections of cities can mean a better lifestyle for those who left
behind a life in rural poverty (2012).

Enviromnental and structural hazards can threaten the health and safety of urban dwellers.
Concentrated pollutant byproducts of urban and peri-urban industries are a negative consequence
of the concentration of people and jobs in urban settings. Concurrent with urbanization, industries
have grown much faster than have strategies to manage and mitigate their environmental impacts.
Formidable traffic congestion resulting from a lack of careful urban planning is another structural
challenge in cities. Rapid urban growth usually exceeds the capacity to develop infrastructure for
adequate public transportation and other means of reducing the traffic burden in cities.

The negative consequences of urbanization are not entirely structural. Concun-ent with the
growing urban population in developing regions has occuned an increasing risk of cardiovascular
disease and non-communicable diseases, such as obesity, diabetes and heart disease
(Murray and Lopez, 1997; Lopez et al., 2006). Social and behavioral research that investigates
the underlying causes of such epidemiological trends has focused on differences in lifestyles
between urban and mral areas: urban residents have more sedentary lifestyles and are more likely
to consume high-fat processed foods than are their mral counterparts (Fezeu et al., 2008; Lopez et

al., 2006; McMichael, 2000; Sobngwi eta!., 2004).
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An association between urban growth and increasing mental health problems has been noted but
not extensively investigated (McKenzie, 2008). Empirical studies have documented elevated
mental illness in urban settings, relative to rural areas, including higher prevalence of anxiety,
depression, psychosis, and schizophrenia (Sundquist et al., 2004; Boydell and McKenzie, 2008;
Krabbendam and Van Os, 2005; Vega et al., 1998). A study conducted in the megacity of Sao
Paolo, Brazil found that urbanicity1 and exposure to crime are coiTelated with mental disorders,
and the researchers identified migrants living in impoverished parts of the city as a particularly
vuh1erable group (Andrade et al., 2012). The susceptibility of urban poor to mental health
detriments is further suggested in studies that have found significantly higher rates of psychiatric
and behavioral disorders in urban slums, relative to non-slum urban settings and rural areas
(Fleitlich and Goodman, 2001; Mullick and Goodman, 2005).

While potential explanations for increased mental disorders in urban settings are difficult to
substantiate, migration provides several plausible mechanisms. Community-level effects of
population mobility, including reduced community stability and greater social fragmentation,
have been linked with higher rates of mental illness (Silver et al., 2002; Allardyce et al., 2005).
Studies have also connected higher risk of mental health conditions with economic circumstances,
such as socio-economic inequality and relative deprivation, in which migrants tend to be among
the disadvantaged at urban destination (Boydell et al., 2004; Eibner et al., 2004). The strains
associated with the migration experience and one's adaptation to the urban setting may also
impact mental health. The process of acculturation can lead to tension and distress, which may
induce psychological dysfunction in some individuals (Bhugra and Minas, 2007). While moving
to a city within the same country does not generally involve significant cultural changes like
learning a new language, adapting to urban ways of life after a lifetime in a rural setting is
another fonn of acculturation that can be stressful. On the other hand, the advantages of city life
versus rural life, such as earning more money and having more autonomy, may positively impact
mental health status for rural-to-urban migrants (Nauman et al., 2012).

Migration and health
The neoclassical migration theory suggests that the decision to migrate is largely based on the
expectation that moving will result in improved well-being for migrants and their families
1

Urbani city is the degree to which a geographical area is urban. Assessments of urbanicity usually take
into account population density, infrastructure, and availability of goods and services (Dhaly and Adair,
2007).
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(Massey et al 1994, DeJong et al 2002). This is usually examined in economic tenus, but the
potential effects of migration on health and subjective well-being are also important to consider.
Changes in health status resulting from rural-to-urban migration have not been extensively
explored in part because health impacts are more difficult to measure than the monetary costs and
benefits of migration.
A causal link between migration and health can occur in either direction, or both (Hull, 1979). In
other words, a priori health status may differ between those who subsequently migrate and those
who do not move; or, the migration process may causes changes in health status while nonmigrants are unaffected. Therefore, migrants' health status may differ from that of non-migrants
due to either or both ofthese mechanisms, which must be differentiated in empirical studies.
Systematic differences between migrants and their non-migrant counterparts, known as selection
factors, may confound the relationship between migration and health. Certain demographic
characteristics and socioeconomic status render some people more likely to migrate than others.
Similarly, health status may also influence who migrates versus who stay at origin (Jasso et al.,
2004; Landale et al., 2000; Palloni and Morenoff, 2001 ). Therefore, observed differences in
health status between migrants and non-migrants may have existed prior to migration, in which
case the differences are due to selection effects, rather than being caused by migration. An
association between health status and subsequent migration, known as the "healthy migrant
effect," has been demonstrated empirically, showing that migrants are typically healthier than the
general population (Lu, 2008). In order to detennine the extent to which the migration process
itself impacts health status, selection based on a priori health status must be taken into account.

Another selection mechanism is the potential effect of post-migration health status on retum
migration. This has been labeled the "salmon bias" effect, drawing upon the metaphor of salmon
migrating from the fresh water streams where they were hatched to feed in the ocean and then
returning to their place of origin to spawn. Since the empirical literature focusing on this
mechanism finds that it is often the more compromised and disillusioned migrants who return to
origin (in contrast to salmon, among which only the most fit make the retum trip), a more
appropriate characterization might be the "Midnight train to Georgia" effect2 (Nauman et al.,

2

"Midnight Train to Georgia" is a 1973 number-one hit single by Gladys Knight and the Pips. The
boyfriend of the song's narrator is a musician who moved from his native Georgia to Los Angeles to
become a "superstar, but he didn't get far". He decides to give up, and "go back to the life he once knew."
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fmthcoming). Selective retum migration by less healthy migrants may lead to erroneous
conclusions about the relationship between migration and health (Abraido-Lanza et al., 1999).
Successful migrants (i.e., those who stay at destination) may be healthier than those who retum
(Palloni and Arias 2004; Turra and Elo 2008). If so, comparing the health status of migrants who
stayed at destination with that of their non-migrant counterpmis may produce inflated estimates
of migration's effect on health, because some relatively less healthy migrants are excluded from
the comparison if they retumed to origin. To address possible bias due to the "midnight train"
effect, the health status of retum migrants should also be taken into account.

Differentiating the effects of selection and migration presents fonnidable methodological
challenges for studying the impact of migration on health, stmiing with devising a proper research
design to distinguish the "real" effects of migration on health from those due to selection.
Obviously, a randomized controlled trial design, in which individuals are allocated into migrant
and non-migrant groups, is viliually inconceivable, because migrants are self-selected based on a
rational set of factors that influence the decision to relocate. An altemative research design is a
panel study of migration, in which pre-migration and post-migration data are collected. This
approach is expensive, in part because the baseline sample must be sufficiently large to capture
enough individuals who subsequently migrate. Moreover, tracking migrants and finding them at
destination requires substm1tial effort and resources. Thus, existing research on the topic that
avoids the confounding effects of selection is very limited.

Cross-sectional studies dominate the empirical literature. In one such study, rural-to-urban
migrants working in a Chinese city had worse mental health status than pennanent rural dwellers
(Li et al., 2007a). Many cross-sectional analyses also show disadvm1tages for rural-to-urban
migrants, when compared with longer-tenn urban residents, on both physical and mental health
indicators. Analysis of data from 15 developing countries revealed that children of rural-to-urbm1
migrant women generally have poore1: survival chances than children of lifelong urban residents
(Brockerhoff, 1995). In Ho Chi Minh City, Vietnam, recent migrants from rural communities
fared worse than longer-tenn city dwellers on self-reported measures of both physical and mental
health status (V m1Lm1dingham, 2003). However, due to the potential confotmding effects of
selection, these observed differences in health status cannot necessarily be attributed to migration.
Because these studies only assessed post-migration health status, it is unknown whether migrm1ts
ah·eady differed from their rural and urban counterparts before they moved. Moreover, whether
migrants' health changed from pre- to post-migration is also unknown.
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Longitudinal studies are capable of providing more convincing evidence that rural-to-urban
migration does indeed affect mental health. Labor migrants in Indonesia were more likely than
rural non-migrants to experience depressive symptoms in a study that assessed pre- and postmigration health status and was therefore able to distinguish between selection effects and "real"
effects of migration on health. This particular study did not find evidence that rural-to-urban
migration affects physical health outcomes in the short tenn (2-3 years) for young adults, an age
group that is generally more resilient to physical ailments (Lu, 201 0).

Other studies of migration and health focus on factors that might mediate or othe1wise explain the
empirical relationship. For example, more pennissive urban nom1s might facilitate sexual
behaviors that put a former rural dweller at heightened risk for HIV. Empirically, moving
between rural and urban areas is indeed associated with higher levels of sexual risk behaviors
(Brockerhoff and Biddlecom, 1999; Li, et al., 2007b), which provides a compelliiig explanation
for studies that find higher HIV prevalence among rural-to-urban migrants than rural nonmigrants (Lurie et al., 2003; Nunn et al., 1995). However, Anglewicz (2012) investigated an
alternative possibility that increased HIV risk among migrants may be due to the selection of
HIV-positive individuals into migration. Using longitudinal data, he found that HIV-positive
individuals in Malawi are indeed more likely to migrate than uninfected individuals, suggesting
that the relationship between migration and higher HIV prevalence is at least partly due to
selection effects.

Dietary habits and anthropometric measures have also been examined in the context of rural-tourban migration on the presumption that migrants' dietary habits are likely to change, which can
have long-term implications for their physical health. Studies have shown that intake of food
energy is higher for rural-to-urban migrants than for rural residents, but lower for migrants than
for urban dwellers (Bowen et al., 2011; Giahi, 2001). A systematic review of 18 studies that
examine associations between rural-to-urban migration and cardiovascular risk factors in low and
middle income countries found that biomarkers such as blood pressure, BMI, obesity and
cholesterol generally followed a gradient with the highest levels observed for urban dwellers,
medium levels for rural-to-urban migrants, and lower levels for rural residents (Hernandez et al.,
2012). But other research on weight-related outcomes has produced mixed results. While some
have observed higher body mass index (BMI) and higher prevalence of overweight and obesity
among rural-to-urban migrants compared to their rural counterparts (Giahi, 2001; Miranda et al.,
2011; Yamauchi and Umezaki, 2005), similar studies have found that underweight (in adults) is
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associated with rural-to-urban migration (Giahi, 2001; Khan and Kraemer, 2009). The results are
also inconsistent when migrants are compared with urban dwellers. In Indonesia, rates of
overweight and underweight did not differ between rural-to-urban migrants -and urban nonmigrants (Resosudanno et al., 2009). Other studies have documented lower obesity prevalence
among rural-to-urban migrants compared to urban residents (Ebrahim et al., 2010; Miranda eta!.,
2011).

The hypothesis that rural-to-urban migration exacerbates cardiovascular risk factors hinges on the
related hypothesis that migration leads to dietary changes, which in tum affect cardiovascular
health outcomes. Because dietary differences between rural and urban populations are well
documented, the latter hypothesis - that migration leads to dietary changes - might seem
compelling. However, with a paucity of research that collects pre-migration data on dietary habits
and related health status, it remains unknown whether selection effects may account for some of
the observed differences in physical health outcomes between migrants and their rural or urban
counterparts.

In the longer term, features of the urban destination are likely to continue to affect migrants'
health as they remain in the city. Over time, the health status of migrants may become
increasingly similar to that of the host population due to acculturation, accumulated
environmental impacts and long-tenn behavioral changes (Gushulak and MacPherson, 2006).
This hypothesis is supported by research showing that the gap in health status between migrants
and the receiving population nan·ows as they spend more time in their post-migration residence
(Stephen et al., 1994; McDonald and Kem1edy, 2004; Perez, 2002).
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CHAPTER III
CONCEPTUAL FRAMEWORK & HYPOTHESES

Conceptual framework

The conceptual framework, shown in Figure 1, depicts the three potential mechanisms of the
relationship between migration and health. First, individual health status among members of the
population at origin may influence who migrates versus who stays. The left-most box in the
diagram illustrates the selection effects of health on subsequent migration. Health has been shown
to affect migration tlu·ough a selection process by which those who are healthier or otherwise
more robust are more likely to undertake migration, given the strains and difficulties it entails.
The dashed line cmmecting the first and fourth boxes in the framework indicates correlation
between a priori health status and post-migration health outcomes (Mechanism 1). Because
migrants typically constitute a healthier and more resilient subset of the population, they may
retain this health advantage during and after migration and therefore may continue to exhibit
healthy outcomes after moving. This is commonly referred to as the "healthy migrant"
phenomenon, i.e., health advantages of migrants are likely due in part to the fact that they were
healthier than their non-migrant counterparts in the first place.

The migration process and adjustment to a new physical and social environment at destination
may cause changes in migrants' physical and mental health status. The third box in the diagram
represents the effects of migration per se upon health (Mechanism 2). The migration experience
can have both positive and negative implications for health. Disruption of social coru1ections and
unfamiliarity with the new environment may lead to stress, loneliness and anxiety, causing a
decline in psychological well-being. Unfamiliar working and living conditions may present
physical hazards, subjecting migrants to the risk of injmy or illness.

Rural-to-urban migrants are thought to experience more autonomy in the urban enviromnent
where they are :fi·ee from the social and cultural sanctions that exist in the rural origin community.
This could have either positive or negative consequences. If migrants were in some way
dissatisfied with their situation prior to moving, the new opportunities at destination and freedom
to exercise personal control over their individual identities may result in increased satisfaction
and improved psychological well-being. On the other hand, such freedom may lead to changes in
behavior that could introduce new health risks, e.g., sexual experimentation, which carries the
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risk of contracting sexually transmitted infections. Thus, the conservative nonns of rural
communities may be protective as well as restrictive, compared to the relative anonymity one
might experience in an urban environment. Some migrants might maintain beliefs, practices and
social connections that render them more resistant to some risks, challenges and dangers in the
new environment. Tenned the "epidemiological paradox", this may explain why some migrants
exhibit better than expected health outcomes.

Finally, post-migration health status may influence who stays at destination and who retums to
origin. This third mechanism is illustrated by the two ovals at the right side of the diagram. The
"midnight train" effect postulates that the relatively less healthy migrants are more likely to return
while those who fare well after a rural-to-urban move are more likely to stay in the city.

The framework also depicts measurement of health status for two comparison groups. Those who
stayed in the rural sending areas were assessed at baseline and follow-up, while longer-term
residents of the urban destination areas were assessed during the follow-up survey. Secular trends
in health status may affect members of the rural comparison group. This represents the changes in
health status that could be expected for the migrants had they not moved and serves as a reference
against which to compare the health changes observed among the migrants. The health status of
longer-tenn residents in urban destination areas serves as a reference against which to compare
post-migration health outcomes, revealing differences in health status between rural-to-urban
migrants and their counterparts at destination. Over time, migrants' health should become more
and more similar to that of the general population at destination, according to classic assimilation
theory.

Figure 1. Conceptual framework
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Hypotheses
The hypotheses for this study on the relationships between migration and health for rural-to-urban
migrants in Thailand are as follows:

Hypothesis 1: Rural-to-urban migrants are healthier before they move than their counterparts
who stay in the rural origin areas.

The test of this hypothesis will detennine whether a priori health status is a selection factor for
migration. I expect that those who subsequently migrate will exhibit better health on mental and
physical dimensions than their rural counterparts who remain at origin. The underlying logic is
that these health advantages render the migrants better able to endure the migration and
resettlement processes.

Hypothesis 2: Migrants experience changes in health status from pre- to post-migration that
differ significantly from the health changes observed among the comparison group of rural
residents at origin.
I expect to observe changes in migrants' health status that can be attributed to migration and/or
destination effects. 3 Although I hypothesize that migrants are initially healthier than their
counterparts who stay at origin, I anticipate a decline in migrants' physical health status due to
the potential detriments they face while operating in an unfamiliar environment at destination,
including exposure to new structural and behavioral risks. Migrants may also experience a decline
in mental health status due to the challenges of adjusting to new sunoundings and lifestyle postmigration. However, I acknowledge the possibility that migrants could experience some
improvements in well-being, given that the decision to migrate is often based on such ambitions. I
anticipate that changes in mental health status will be more pronounced than changes in physical
health, because I expect migration to affect mental health more immediately, while changes in
physical health may take longer to manifest. Given the young age range of the sample, which is
typical of migrants, I expect changes in physical health status to be more minute and difficult to
detect than changes in mental health status.

3

In this study, the effects of the migration process itself and the effects of the urban milieu on migrants'
health status are inextricable. Therefore, "migration effects" may encompass both migration and destination
effects.
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Changes in health status may also be observed within the rural comparison group due to secular
trends and aging. Their health status may improve, decline or stay the same, depending on how
contextual factors affect health in the origin communities. However, I expect the analysis to
reveal a significant difference in health status change between migrants and the comparison group.
h1 particular, the hypothesized change in mental health status among migrants is expected to

differ significantly from the trend observed among those who stayed at origin. This will indicate
the extent to which migration affects mental health outcomes.

Hypothesis 3a: Migrants fare better than longer-term residents in the urban destination areas on
physical health status.

Migrants are expected to exhibit better physical health than the urban comparison group due to
selection factors. Following the "healthy migrant" phenomenon observed in other research, I
hypothesize that rural-to-urban migrants are a more physically robust subset of the population and
that these physical attributes will be residual within the timeframe of this study. Therefore,
migrants' physical health is likely to be superior to that of their urban counterparts at destination.

Hypothesis 3b: Inconclusive as to whether migrants fare better or worse than longer-term
residents in the urban destination areas on mental health status.

h1 tenns of mental health, migrants could fare worse than urban residents due to migrants'

detachment from their social networks at origin and due to the difficulties of adjusting to an
unfamiliar milieu at destination. On the other hand, city life is considered to be more stressful
than living in rural areas due to both structural and behavioral factors. Urban settings contain
stressors such as traffic, crime, environmental pollutants and compact housing. Compared to rural
residents, urban dwellers typically lead faster-paced lifestyles, bear a higher cost of living,
experience higher disease rates, and are more likely to engage in risk behaviors, such as high-risk
sexual activity. If migrants maintain some attitudes and behaviors from their rural lifestyles that
are less stress-inducing, these attributes may help buffer the effects of stressors inherent to city
life. Then, I would expect migrants to exhibit better mental health status than longer-tenn
residents in the destination areas. Furthermore, increased occupational and educational
opportunities in urban areas, greater autonomy, and the general excitement of city life may
invigorate young adult migrants.
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The three hypotheses described above coiTespond with the three research questions for this study
which were set forth in the first chapter. Regarding the supplemental inquiry about a possible
"Midnight Train" effect, I expect to find that migrants who retum to rural Kanchanaburi after an
urban-bound move are less healthy than those who stay in the city. The analytical approach for
testing these hypotheses is described in the next chapter.
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CHAPTER IV
DATA & METHODS

Study design

This study uses data from a Demographic Surveillance Site (DSS) in Kanchanaburi province,
located on Thailand's western border with Myanmar. The Kanchanaburi DSS implements a
household-based census of 80 rural villages and 20 urban and peri-urban census tracts every two
years. Census data are linked longitudinally, providing repeat measures over time for a cohort of
participants. The baseline population for this study comprises the young adult residents of the 80
rural villages in the Kanchanaburi DSS. A key population of interest is the subset of individuals
who move from these rural villages to an urban destination. The study cohort includes 18 - 29
year olds (at baseline) who were enumerated in both the 2005 and 2007 censuses, and a sample of
migrants who moved from rural Kanchanaburi to urban destinations between the 2005 and 2007
surveys. In 2007, the migrants were followed-up and re-interviewed at destination. The
comparison group consists of rural residents who were enumerated during both the 2005 and
2007 censuses in the 80 rural villages in the Kanchanaburi DSS and had not lived outside these
villages in the meantime. A subset of individuals who were interviewed in rural Kanchanaburi in
both years had moved to an urban destination and returned to one of the rural villages in the mean
time. These respondents constitute a san1ple of return migrants, another important comparison
group for this study. During the follow-up survey, a sample of longer-tenn urban residents was
selected in communities where the rural-to-urban migrants had settled. This urban comparison
group included young adults who had lived in the destination areas for 5 years or longer.

Data and sampling

The DSS field station was established in Kanchanaburi province in 2000 to facilitate on-going
demographic research that monitors population change in a large, diverse and predominantly rural
province. One hundred study sites were selected through stratified systematic sampling, where
villages were stratified according to land use- 1) rice producing, 2) plantations, 3) upland areas,
4) mixed economy. A fifth strata included urban and peri-urban communities located in municipal
areas. Rice producing and plantation villages are located in lowland areas, where the main
occupation of villagers is cultivating either rice or, in plantation villages, cassava or sugar cane.
The upland villages are located in highland areas where the main occupations of the population
do not include rice cultivation or plantation fanning. The mixed economy villages include those
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that could not be classified into the other three specific categories. Twenty villages were selected
in each of the four rural strata, and 20 urban/peri-urban census tracts were selected in municipal
areas. Since commencing in 2000, a household-based census of the selected geographic units has
been conducted every two years.

In the 2005 census, a total of 4,175 young adults were enumerated in the 80 rural villages, and of
these individuals, 2,615 were re-interviewed in 2007. This leaves 1,560 young adults who were
interviewed in rural Kanchanaburi in 2005 but were notre-interviewed in 2007. The sample sizes
of respondents interviewed in both years and those lost to follow-up are shown in Figure 2. The
cohort of respondents with longitudinal linkages between 2005 and 2007 includes 62.6% of the
total baseline sample.

It is important to note the key difference between a classic longitudinal study design and the DSS-

based data collection for this study. In a classic longitudinal design, attempts are made to followup with every member of the original study sample with the aim of minimizing attrition as much
as possible. h1 contrast, a substantial degree of attrition is inevitable and expected in DSS data,
due to normal demographic processes, such as out-migration and mortality. J?emographic
surveillance systems are designed to monitor population processes within a specific geographic
area, such as rates of fertility, mortality, in- and out-migration, and changes in the demographic
composition of the population. DSSs do not routinely follow-up with individuals who leave the
sample from one census to the next. Because this study focuses on rural-to-urban migrants, the
research team attempted to locate members of the baseline sample who reportedly moved to
select4 urban destinations, but attrition for other reasons was not addressed. An assessment of the
representativeness of the study cohort relative to those notre-interviewed in 2007 is included as
an appendix.

The rural comparison group includes 2,217 respondents who were interviewed in rural
Kanchanaburi in both years and had not lived outside the DSS villages in the meantime. Another
219 respondents were interviewed in rural Kanchanaburi in 2005 and 2007 but had moved away
and returned in the mean time. Among them is an important comparison group that includes the
113 individuals who moved to an urban destination and retumed to rural Kanchimaburi between

4

Rural-to-urban migrants were re-inte1ierviewed in Bangkok proper, Nakom Pathom (part ofMetropolitain
Bangkok on the western side of the city), and the provincial capital, Kanchanaburi City. The majority of
urban-bound migrants from rural Kanchanaburi go to these mban destinations.
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2005 and 2007. During the 2007 census, contact infom1ation was collected from remaining
household members on out-migrants who reportedly went to the urban areas of Kanchanaburi
City, N akhon Pathom (part of Metropolitan Bangkok on the we stem side), and Bangkok proper.
Members of the original cohort who subsequently migrated from the rural study villages to these
urban areas were followed up at destination, comprising a sample of 179 rural-to-urban migrants.
Another 146 individuals had reportedly moved to one of the three urban destinations but were not
re-interviewed. 5 During the follow-up survey, 252 longer-tenn urban residents were interviewed
in the three urban destination areas: Kanchanaburi City, Nakhon Pathom, and Bangkok. To obtain
this sample of longer-term urban dwellers, districts were purposively selected based on having the
most rural-to-urban migrants from the sample followed-up for this study. Within these districts,
survey areas were randomly selected from a list of streets where the migrants had settled. Then,
eligible longer-tenn urban residents were sought from systematically sampled households within
the selected neighborhoods known to include rural-to-urban migrants. Urban residents were
eligible for this study if they had resided in the urban location for at least five years and were
between 19 and 32 years of age. Census data were not obtained in2007 for 1,414individuals who
were enumerated in rural Kanchanaburi during the 2005 census. The sample sizes for all
categories of respondents are shown in Figure 2. The four key groups that will be used in the
main analyses for this study are listed and defined in Figure 3.

Figure 2. Sample sizes andre-interview
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Of the 146 migrants who were notre-interviewed, 140 were not found at destination and could not be
reached by phone to obtain details of their whereabouts; one declined the follow-up interview; three were
imprisoned; and two were notre-interviewed for unknown reasons.
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Figure 3. Categories of respondents included in main analyses
Cate2;ory of respondents

Sample size

Rural-to-urban migrants

179

Rural-urban-rural return migrants

113

Rural comparison group

2,217

Urban comparison group

252

Definition
• Enumerated during the 2005 DSS census of 80
rural villages in Kanchanaburi
• Aged 18-29 in 2005
• Moved to urban destination between 2005 and
2007
• Re-interviewed at destination in 2007
• Enumerated during the 2005 DSS census of 80
rural villages in Kanchanaburi
• Aged 18-29 in 2005
• Moved to urban destination and returned to rural
Kanchanaburi between 2005 and 2007
• Re-interviewed in rural Kanchanaburi in 2007
• Enumerated during the 2005 DSS census of 80
rural villages in Kanchanaburi
• Aged 18-29 in 2005
• Re-interviewed in rural Kanchanaburi in2007
• Did not move out of DSS villages between 2005
and2007
• Recruited in 2007 in urban destinations where
migrants had settled
• Aged 19- 32 in 2007 (to match the age range of
rural-to-urban migrants in 2007)
• Had lived in the urban destination areas for at
least 5 years

Measurement

Data were collected using structured questionnaires. Household information was collected by
interviewing heads of household, and individual questiom1aires were administered to each
household member who was 18-29 years old in2005. Households were visited up to three times
if interviews could not be obtained on a previous attempt.
The survey collected demographic and socioeconomic infonnation, a migration history, several
health status indicators, and other measures. The Short-Form Health Survey 36 (SF-36),
developed by RAND Corporation and J. E. Ware (Ware and Sherboume, 1992), is a widely used
instrument for assessing functional health and well-being. The SF-36 is particularly well-suited
for this study as it was designed to detect small variations in health status within generally healthy
populations. Consisting of 36 questions with scaled response options, the SF-36 is an easily
administered and concise way of measuring self-assessed physical and mental health status. The
SF-36 comprises validated and standardized psychometric scales that measure eight specific
dimensions of physical and mental health status, including: physical functioning; role limitations
due to physical problems; role limitations due to emotional problems; social functioning; mental
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health; vitality; bodily pain; and general health perceptions. These scales are computed such that
higher scores indicate better health outcomes. Two summary measures - a mental health
component (MCS) summary score and a physical health component (PCS) summaty score - are
computed by aggregating data from the eight subscales. The SF-36 measurement tool is depicted
in Figure 4.
This study uses the SF-36 to assess a priori differences in health status that distinguish those who
subsequently migrated to urban destinations from those who stayed in the rural sending areas. For
the migrant groups, SF-36 measures are compared over time to reveal changes in health status
from pre- to post- migration. Changes in health status within the rural comparison group are, of
course, unaffected by factors associated with migration, but are driven by secular trends affecting
the overall population of interest. Comparing changes in health status for migrants and the rural
comparison group provides leverage on the question of whether rural-to-urban migration affects
health outcomes. This study focuses on overall physical and mental health status, using the two
SF-36 summary measures (MCS and PCS). Without a priori indications of which sub-scales
would be most important in the context of rural-to-urban migration, the summary measures have
the advantage of providing more comprehensive assessments of physical and mental health status.
Another strength of the physical and mental component summaty scores is that they are more
stable than sub-scale scores, because the summary measures have more inputs than the sub-scales.
Figure 4. SF-36 measurement model6
Items

6

Summary
Measures

Image taken from the SF-36 Health Survey Update, available at http://www.sf-36.org/tools/sf36.shtml.
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Analyses

Because migrants are self-selected, they often differ in fundamental ways from their peers who do
not relocate. In fact, migration is typically associated with socio-demographic selection factors,
such as age, sex and educational attainment. The conceptual fi·amework for this study takes into
account the fact that physical and mental health status may affect who migrates versus who does
not. Multivariate logistic regressions, Models la and lb below, assess the relationship between a
priori physical and mental health status and subsequent migration while controlling for

demographic and socioeconomic factors. These analyses address the first research question by
detennining whether those who subsequently migrated were initially healthier or less healthy than
those who remained in the rural villages.

Modell a:

ln(_E_J
= /3 + f3 (PCS2005; )+ If3k (CONTROLk; )+
1- p
0

1

U;

k=2

Modellb:
p

ln(_E_J
= /3 + f3 (MCS2005;)+ If3k(CONTROLk;)+u;
1p

0

1

k=2

= probability of rural-to-urban migration between 2005 and 2007

The outcome variable is migration status at follow-up, i.e., rural-to-urban migrants versus those
who remained in rural KanchanaburL The key independent variables are the SF-36 physical
component summary (PCS) or mental component summary (MCS) scores measured at baseline in
2005 (before migration). Socio-demographic control variables include characteristics likely to be
associated with migration: age, sex, marital status, educational attainment, and employment status.
Significance of the

/31 coefficient indicates that a priori health status

differs between those who

subsequently migrated and those who stayed in the origin villages. With migrants coded "1" and
the rural comparison group coded "0", an odds ratio greater than one indicates that migrants are
healthier before they move compared to those who do not move.

After examining the effect of a priori health status on subsequent migration, I compare changes
in health status from pre- to post- migration for rural-to-urban migrants with health changes over
the same timeframe for the rural comparison group. To address the second research question and
detennine whether migration per se affects physical and mental health status, I employ fixed
effects regression. This analytic method can be used with longitudinal data, and its main
advantage is that it controls for individual characteristics that do not change during the timeframe
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between measurements. As explained below, this key feature of fixed effects regression 1s
particularly advantageous for this study, because it further addresses potential selection bias.

Because the propensity to migrate is not unifonn across individuals, and it is associated with both
measurable and unobservable factors, this study is inherently prone to bias due to endogeneity.
Migrant selection is endogenous because it is not random and is likely related to the dependent
variable - in this case, health status. This study is also vulnerable to endogeneity due to the
omission of any covariates that are conelated with an independent variable in the model, which
can lead to bias in estimating the effects of variables included in the model. Of particular concem
is the omission of factors associated with both migration and health status, which could confound
the relationship between the two. Such factors could include observed or unobserved
characteristics. Some variables, especially subjective characteristics, are difficult to measure, and
imperfect measurement can also result in biased coefficient estimates. Risk-taking propensity is
an example of this: coinciding with the decision to relocate, migrants may be more likely to take
risks than non-:migrants. Risk-taking propensity may also affect health status, whereby some
individuals are more likely to engage in risk behaviors that have negative health implications,
such as unprotected sexual intercourse, smoking, or drinking alcohol.

Fixed effects regression addresses these potential threats to validity by controlling for
characteristics of the respondents that do not change during the timeframe of the study, even
those that were not measured. h1 reduced fonn regression models, coefficient estimates would be
vulnerable to bias if there are unobserved or omitted factors that are conelated with health status
and the propensity to migrate. By controlling for all time-invariant characteristics, fixed effects
regression mitigates the bias that would result from these potentially confounding factors (Allison,
2005). Since this method can be applied when the dependent variable is measured at two points in
time for each respondent, it is well suited to this study in which health status was measured preand post-migration among those who moved to urban areas and at the same points in time for
those who stayed in the rural villages of origin.

While fixed effects regression controls for unchanging personal characteristics, there are also
factors that may change over time and affect both the likelihood of migration and physical or
mental health status, such as employment status, educational attainment and marital status. These
are included in the fixed effects regressions, Models 2a and 2b below, as control variables so that
the ceteris paribus effect of rural-to-urban migration on health status can be ascertained. The

28

fixed effects regressions will indicate whether migrants experience changes in health status from
pre- to post-migration that are significantly different from changes in health status observed for
the rural comparison group during the same timeframe.

10

Model2a: PCS11

= A(!v!IGRATION _STATUSit)+ LJ3lCONTROLk11 )+ a,+ U 11
k~2

10

Model2b: MCS11 = f3t(MIGRATION _STATUS,1 )+ Lf3k(CONTROLk11 )+ a, +uit
k~2

·The outcome variables are the SF-36 mental component summary (MCS) or physical component
summary (PCS) scores measured for respondent i at time t. The key independent variable is
migration status for respondent i at time t, which is coded "0" for all respondents in 2005 (before
migration) and "1" for rural-to-urban migrants in 2007. The control variables include: marital
status, educational attainment, employment status, and a dummy variable for moving within DSS
villages for those in the rural comparison group. Since age and sex are fixed characteristics (i.e.,
age changes the same amount for all respondents), these variables are not included in fixed effects
models. The tenn a 1 represents time-invariant individual effects, which controls for sex, age and
all other fixed characteristics. Significance of the

!3 1 coefficient indicates that rural-to-urban

migration affects health status. Since higher PCS and MCS scores represent better health status, a
positive j3 1 coefficient indicates that migrants' health status improves, while a negative coefficient
indicates a decline in migrants' health status.

Although fixed effects regression has specific advantages that are well suited to this particular
analysis, it is not without limitations. Specifically, fixed effects addresses within-subject variance
but ignores between-subject variance- the disadvantage being that standard errors are higher than
those produced by ordinary least squares regression. However, between-subject variance is
vulnerable to contamination by unmeasured characteristics or omitted variables. Focusing only on
within-subject variance eliminates these potentially large sources of bias, thereby providing more
accurate coefficient estimates. Fixed effects analysis also adjusts for the lack of independence
among multiple observations for each individual.

In contrast, random effects methods assume that unobserved factors are not correlated with any of
the explanatory variables. This method uses both between-subject and within-subject variation.
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While this requires the inclusion of time-constant control variables, the advantage is that
estimates are obtained for the effects of these unchanging characteristics on the outcome. The
disadvantage is that all relevant personal characteristics must be measured and included in the
model. While fixed effects analysis controls for all time-invariant characteristics, it does not
provide coefficient estimates for them. Like fixed effects methods, random effects analysis also
adjusts for the correlation between repeated measures among individuals.

While the random effects model gives more efficient estimates (i.e., smaller standard errors), the
estimates are vulnerable to bias if the assumptions of the model are violated, specifically if there
are unobserved or omitted factors that are correlated with any of the covariates. By controlling for
all time-invariant personal characteristics, the fixed effects model is less prone to bias but at the
expense of efficiency (i.e., larger standard errors).

The Hausman test compares the random effects model versus the altemative fixed effects model
by testing the null hypothesis that the individual effects of regressors in the random effects model
are uncorrelated. If so, the biases inherent to random effects estimation do not significantly
impact the results. If the Hausman test is statistically significant, thereby rejecting the null
hypothesis, fixed effects analysis is required to obtain unbiased estimates. I report Hausman test
statistics with the fixed effects results for this study.

To address the third research question, a cross-sectional analysis, using data from the follow-up
survey, compares the health status of rural-to-urban migrants with the comparison groups of those
who stayed in rural Kanchanaburi and longer-tenn residents of the urban destination areas. Linear
regressions, Models 3a and 3b below, assess the relationship between physical and mental health
status and recent rural-to-urban migration, relative to the health status of rural and urban residents,
while controlling for demographic and socioeconomic factors. These analyses determine whether
those who moved from rural Kanchanaburi to urban destinations ended up healthier or less
healthy than those who stayed in the rural villages and longer-tenn residents of the urban
destination areas.

6

Model3a: PCS2007 1 = f30 + f3r(MIGRATION _STATUS;)+ LfJk(CONTROLk;)+ u,
k=2
6

Model3b: MCS2007,

= f30 + f3r (MIGRATION _STATUS,)+ LfJk(CONTROLk)+ U;
k=2
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The outcome variables are the SF-36 mental component summary (MCS) and physical
component summary (PCS) scores measured at follow-up, i.e., after migration. The key
independent variable is migration status with either the rural or urban comparison group as the
reference category in separate models. Socio-demographic control variables include: age, marital
status, educational attainment, employment status, and for models in which males and females are
pooled, sex. The regressions are also run for males and females separately. Significance of the

!3 1

coefficient indicates that post-migration health status differs from the health status of those in the
reference group, either those who stayed in rural Kanchanaburi or longer-tenn urban residents.
With rural-to-urban migrants coded "1" and the reference group coded "0", a positive coefficient
indicates that migrants are healthier than those in the reference group, and a negative coefficient
means the migrants are less healthy. -

Finally, I conduct a similar series of analyses as described above, incorporating the sample of
'

return migrants, to look for evidence of a "Midnight Train" effect. The results of the analyses
described in this chapter are presented next in the fifth chapter.
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CHAPTERV
MAIN FINDINGS

The main results of this study are presented in four sections. The first three sections conespond
with the three research questions that the study aims to answer. The fourth section presents results
of supplementary analyses examining potential salmon bias, or the "Midnight Train" effect.

Association between a priori health status and subsequent migration

Research Question 1: Do rural-to-urban migrants differ in a priori (pre-migration) health status
from their counterparts who stayed at origin? If so, how?

Socio-demographic differences between migrants and their counterparts who do not relocate are
well-documented in a variety of contexts. Indeed, certain socio-demographic characteristics
render some more likely to migrate than others (Guest, 2003; Bilsborrow et al., 1987). Sample
characteristics, measured in 2005, for those who subsequently moved from rural Kanchanaburi to
urban destinations and those who remained in rural Kanchanaburi are presented in Table 1-1. The
study cohort includes 18 to 29 year olds, but the migrants are about 3 years younger, on average,
than those who stayed in rural Kanchanaburi. While the prop01iions of rural-to-urban migrants
who are male and female are nearly equal, more females than males were interviewed in the rural
comparison group. The most notable difference between the two groups is in marital status. While
the majority of rural-to-urban migrants were single before they moved, the majority ofthose who
remained at origin were married. Overall, rural-to-urban migrants are more educated than their
counterparts who stayed in the rural communities. More than one-third of the rural-to-urban
migrants were students before they moved, while students comprise only 4% of the comparison
group. Unemployment is significantly more common in the rural comparison group than among
the migrants. Only about 9% ~of migrants were not working in rural Kanchanaburi before they left,
while about 20% of those who remained in rural Kanchanaburi were unemployed. Almost threequarters of the rural-to-urban migrants were born in the same village or tambon where they were
initially interviewed before they moved. In contrast, more than 40% of the rural Kanchanaburi
residents were bom in a different district, province or country than where they were interviewed
in Kanchanaburi. These significant differences in socio-demographic characteristics underscore
the need to address potential selection bias by accounting for fundamental differences between
those who subsequently migrate and their counterparts who stay at origin.
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Having observed significant differences in socio-demographic characteristics between rural-tourban migrants and those who remain in the rural origin villages, it is plausible that physical and
mental health status may also differ between the two groups, even before the migrants moved. A
key advantage of the longitudinal study design is that physical and mental health status were
assessed before and after the period during which migration occurred. These data 'make it possible
to observe a priori differences in physical and mental health status that distinguish those who
subsequently migrated to urban destinations from those who stayed in rural Kanchanaburi. First, I
compare mean physical component summary (PCS) and mental component summary (MCS)
scores, measured in 2005, for those who subsequently migrated before 2007 and those who stayed
in the rural villages. Then, multivariate analyses test for associations between a priori physical
and mental health status and subsequent rural-to-urban migration. On average, those who
subsequently migrated scored higher on the PCS scale, compared to those who remained at origin,
indicating that migrants were physically healthier before they moved than those who did not
move. These results are shown in Table 1-2 and depicted graphically in Figure 1-1a. This finding
is consistent with the "healthy migrant hypothesis" which posits that migrants typically constitute
a more physically robust subset of the population at origin. However, the results differ by sex: the
difference is more pronounced for females than for males, and it is statistically significant for
females but not for males.

The findings for mental health status are strikingly different. Those who subsequently migrated
had a lower mean MCS score than those who stayed in rural Kanchanaburi, which may indicate
relative dissatisfaction among rural-to-urban migrants with regard to their circumstances at origin
before they moved. These results are depicted graphically in Figure 1-1 b. Again, the results differ
by sex: the difference is more pronounced for females than for males; and it is statistically
significant for females but not for males.

The results of multivariate logistic regressions analyzing the association between a priori
physical health status and subsequent migration are presented in Table 1-3. The models control
for socio-demographic characteristics that are known selection factors for migration. The results
show that there is no association between pre-migration physical health status and subsequent
migration to urban destinations when socio-demographic selection factors are taken into account.
This suggests that the better physical health of migrants, relative to rural residents at origin, is
likely due to covariance between socio-demographic characteristics and health status. In other
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words, migrants tend to have a socio-demographic profile that is also associated with better
physical health.

There is no association between a priori mental health status and subsequent rural-to-urban
migration in multivariate logistic regression models that control for socio-demographic
characteristics associated with migration propensity, as shown in Table 1-4. Despite the
difference in mental health status between those who subsequently migrated and those who did
not (shown in Table 1-2 and Figure 1-1b), the multivariate results indicate that sociodemographic characteristics are stronger selection factors for migration than mental health status.

To further investigate the association between a priori health status and subsequent rural-to-urban
migration, I tested for a "threshold effect" whereby those classified as having 'low' physical or
mental health status may be more or less likely to migrate. For these analyses, a cutoff of one
standard deviation below the mean distinguishes low versus nonnal or high physical and mental
health status. Respondents with PCS or MCS scores less than the cutoff values are classified as
having low physical or mental health status, while PCS and MCS values above one standard
deviation below the mean are considered nonnal or high physical and mental health status. The
results of multivariate logistic regression analyses, using these dichotomous health status
variables to predict subsequent migration, are presented in Tables 1-5 and 1-6. The models
control for socio-demographic selection factors for migration.

The results indicate that there is a threshold effect for the association between physical health
status and subsequent rural-to-urban migration. Respondents with low physical health status at
baseline are about half as likely to have migrated, compared to those with normal or high physical
health status (see Table 1-5). In other words, poorer physical health significantly reduces the
likelihood of migration, which is consistent with the "healthy migrant hypothesis." When
analyzed separately by sex, this association is significant for females but not for males (although
the coefficient for males is in the expected direction). Females with low PCS scores are only
about one-third as likely to have migrated, compared to females with normal or high PCS scores.

Although the results presented in Table 1-6 suggest that there is a positive association between
low MCS and subsequent migration, the odds ratios are only borderline significant for the whole
sample and for males and not significant for females. Nonetheless, the odds ratios indicate that
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respondents with low mental health status may be more likely to have migrated than those with
nonnal or high mental health status.

Having established that there are a priori differences in physical and mental health status between
rural-to-urban migrants and those who stayed in rural Kanchanaburi province, I next examine
changes in health status from pre- to post-migration for those who moved and over the same
timeframe for the rural comparison group.

Effect of rural-to-urban migration on health status

Research Question 2: Do changes in the health status of rural-to-urban migrants from pre- to postmigration differ from the health changes experienced by their counterparts who stayed at origin?
If so, how?

Having_ assessed physical and mental health status both before and after migration for a sample of
rural-to-urban migrants and at the same times for the comparison group of young adults residing
in rural Kanchanaburi, changes over time in physical and mental health status are a key
observation of this study. Table 2-1 shows pre- and post-migration PCS and MCS mean scores
for the migrants. The small decline in physical health status is not a statistically significant
change; however, mental health status increased fi:om pre- to post-migration, and this change is
significant for the whole sample as well as males and females when analyzed separately. Female
migrants experienced a greater increase in MCS than male migrants (3.88 points vs. 2.47 points).

Similar to the rural-to-urban migrants, mean PCS scores decreased and mean MCS scores
increased for the rural comparison group, as shown in Table 2-2. The decline in physical health
status, although small, was statistically significant for female residents of rural Kanchanaburi, but
not for males. The increase in mental health status was statistically significant for both males and
females and was similar in magnitude (1.07 points and 1.10 points, respectively).

The mean changes in PCS and MCS scores for rural-to-urban migrants and the rural comparison
group are compared in Table 2-3. The declines in PCS scores for migrants and residents of rural
Kanchanaburi are not significantly different. The increase in MCS scores is about 2 points greater
for migrants than for the rural comparison group (3.19 - 1.09 = 2.10; p<0.05). For female
migrants, the increase in MCS is more than 3 times that of females who stayed in rural
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Kanchanaburi (p<0.05). Changes in MCS scores for male migrants and males m the rural
comparison group do not differ significantly.

Changes in physical health status from 2005 to 2007 for rural-to-urban migrants and the rural
comparison group are depicted graphically in Figure 2-1; and for males and females separately in
Figures 2-lm and 2-lf, respectively. The graphs show that migrants have better physical health
status than the rural comparison group before and after migration, and the decline in PCS from
2005 to 2007 is similar for both groups. Both before and after migration, there is a larger gap in
physical health status between female migrants and females in the rural comparison group than
between male migrants and males rural comparison group.

Changes over time in mental health status for rural-to-urban migrants and the rural comparison
group are depicted graphically in Figure 2-2; and for males and females separately in Figures 22m and 2-2f, respectively. Before moving, migrants' mental health status was worse than those
who stayed in rural Kanchanaburi. While both groups experienced an improvement in mental
health status from 2005 to 2007, MCS increased more for migrants, eliminating migrants' deficit
in mental health status relative to the rural comparison group by 2007. The same pattern of results
was observed for both males and females, but the improvement in mental health status was more
pronounced for female migrants than for male migrants.

The results of fixed effects regressiOns analyzing the relationship between rural-to-urban
migration and changes in physical health status are presented in Table 2-4. Fixed effects controls
for all time-invariant characteristics of the respondents, which mitigates bias due to migrant
selectivity. By including variables for marital status, educational attainment and employment
status, the models also control for changes in these socio-demographic characteristics that
occmTed during the timeframe of the study. None of the coefficients for migration status are
statistically significant, which indicates that rural-to-urban migration does not have a significant
effect on physical health status. The coefficient for the year variable is negative and significant,
which represents a downward trend in physical health status over time among the whole sample
(rural-to-urban migrants and the rural comparison group). This decline in physical health status
was significant for females, but not for males when analyzed separately.

Fixed effects analyses revealed that rural-to-urban migration positively affects mental health
status for the whole sample and to a stronger degree for females (see Table 2-5). This result is
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indicated by the positive and significant coefficients for migration status in the "whole sample"
and "females only" columns. The coefficient for the year variable is positive and significant,
which represents a general improvement in mental health status for both rural-to-urban migrants
and the rural comparison group.

Post-migration health status compared to longer-term urban residents

Research Question 3: Does the health status of rural-to-urban migrants differ from the health of
longer-tenn residents in urban destination areas? If so, how?

In this section, the comparison of primary interest is the health status of rural-to-urban migrants
now living in the city with that of longer-tenn urban residents. I also include the rural comparison
group in order to observe differences (or similarities) in health status between rural and urban
residents and to examine migrants' health status relative to their counterparts at both origin and
destination. Comparing health status across all three groups- i.e., rural-to-urban migrants now
living in the city, longer-term urban residents and individuals who remained in rural
Kanchanaburi - also simulates a cross-sectional study design in which pre-migration health status
is not assessed. 7 In the next chapter, I will compare the following cross-sectional results with
findings from the longitudinal analyses to illustrate the extent to which the limitations of a crosssectional design could have affected the outcome of this study.

Socio-demographic characteristics measured in 2007 for recent rural-to-urban migrants now
living in the city, those who remained in the rural origin villages, and longer-term residents of the
urban destination areas are presented in Table 3-1. Not surprisingly, most characteristics differ
significantly between the rural and urban comparison groups. The migrants are more
demographically similar to the longer-term urban residents than those who stayed in rural
Kanchanaburi. Migrants and longer-term urban residents are younger, on average, than the rural
residents. Most of the rural residents are married, while about half of the migrants and 61% of the
urban dwellers are single. More than 20% of migrants and longer-term urban residents are
students, while very few of those living in rural Kanchanaburi are students. About 6% and 8% of

7

Migration studies that employ a cross-sectional design typically locate migrants at destination and select
comparison samples of longer-tem1 residents both at destination and in the areas fi·om which the migrants
originated. Comparing outcomes of interest can shed light on ways in which migration may positively or
negatively affect those who move. However, cross-sectional analyses fail to account for selection factors
related to the propensity to migrate as well as pre-migration levels ofthe outcomes of interest. The extent to
which these limitations impact the results of cross-sectional studies is largely unknown.
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the migrants and urban residents, respectively, were not working, compared to 16% of the rural
residents. Rural housewives make up most of this difference. The proportion of each group with
secondary level education is similar at around 40%, but the proportions with higher education
differ: more than half of the longer-tenn urban residents, over one-third of rural-to-urban
migrants, and 10% of the rural comparison group have attained university-level or higher
education. These differences in socio-demographic characteristics are controlled for in
multivariate analyses assessing the association between health status and recent rural-to-urban
migration, versus staying in the rural origin villages or being a longer-tenn urban resident.

In Table 3-2, I compare physical component summary (PCS) and mental component summruy

(MCS) mean scores for rural-to-urban migrants (after they moved) and longer-tenn rural and
urban residents. Female migrants have better physical health status than their rural and urbru1
counterparts. For males, physical health status is compru·able for rural-to-urban migrants and their
rural and urban counterpruts. These results are illustrated in Figure 3-1a. In 2007, migrants'
mental health status is not significantly different from those who stayed in rural Kanchanaburi.
However, mental health status is lower for longer-term urbru1 residents, compared to the migrants
ru1d the rural comparison group. When analyzed separately for males and females, the same
pattem of results is observed, as shown in Figure 3-1b.

To detennine whether these differences in physical and mental health status exist independently
of socio-demographic differences between the migrants, residents of rural Kru1chru1aburi a11d
longer-tenn urban residents, I use multivariate linear regression models that control for sociodemographic chru·acteristics to ru1alyze the association between rural-to-urban migration and
health outcomes, relative to the rural and urban comparison groups. These are cross-sectional
analyses using the 2007 data, so the results indicate differences in health status after migration
without regard to pre-migration differences in health status. The results of multivariate analyses
comparing migrants with those who remained in rural Kanchanaburi ru·e shown in Tables 3-3a for
physical health and in Table 3-3c for mental health. The regression results for migrants compared
to longer-tenn urban residents are presented in Tables 3-3b and 3-3d, for physical ru1d mental
health, respectively.

In Table 3-3a, the results show a positive association between rural-to-urbru1 migration and
physical health status, relative to the rural comparison group, for females but not for males. The
results in Table 3-3b show ail even stronger positive association between migration and physical
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health status for females when compared to their urban counterparts. This indicates that, after
moving to urban destinations, female migrants have better physical health status, on average, than
women living in rural Kanchanaburi and in the urban destination areas. The superior physical
health status of female migrants, relative to both comparison groups, is probably an artifact of
healthy migrant selection - i.e., they retain a physical health advantage from pre- to postmigration. For males, there is not a significant association between migration and physical health
status, relative to either comparison group.

There is no association between migration and mental health status, relative to the rural
comparison group, as indicated by the lack of statistical significance for the coefficients presented
in the first row of Table 3-3c. However, the results in Table 3-3d show that migration is
positively associated with mental health status for females, compared to longer-tenn residents of
the urban destination areas. The coefficient is not significant for males. These findings
corroborate the bivariate results in Table 3-2 for females, but not for males. While female
migrants have better mental health status than their urban counterpatis, the relationship between
migration and better mental health status does not hold for males after controlling for sociodemographic chm·acteristics.

Rural-to-urbatl migrat1ts and residents of rural Kat1chanaburi have better mental health status thatl
longer-tenn urban residents (although the positive association between migration atld mental
health status, relative to the urban comparison group is significant for females but not for males
after controlling for socio-demographic characteristics). This may indicate that the lifestyles of
longer-tenn urban residents carry certain stressors that are not experienced by people living in
rural areas. Meanwhile, the migrants may sustain higher mental health status than longer-tenn
urban residents due to the novelty of city life. Rural-to-urban migrants may also maintain some
aspects of their rural lifestyles, such as cultural practices or mentalities, that render them resistant
to some of the stressors of city life.

Evidence of a "Midnight Train " effect

In this final results section, I incorporate the subset of respondents who were interviewed in rural
Kanchanaburi in both 2005 and 2007, but migrated to urban destinations and reiumed in the mean
time. Comparing chat1ges in health status for these retum migrants with rural-to-urban migrants
who stayed at destination indicates whether or not salmon bias (or the "Midnight Train" effect)
influenced who, among those that moved from rural Kanchanaburi to urban destinations, stayed
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and who retumed. "Salmon bias" is a potential selection phenomenon by which less healthy
migrants may selectively retum to their place of origin (Abraido-Lanza et al., 1999; Palloni and
Arias, 2004; TurTa and Elo, 2008). If the health status of migrants who stay at destination is better
than that of retum migrants, comparing the health status of migrants at destination with that of
longer-tenn residents of the origin or destination areas may inflate the effect of migration on
health. To detect possible salmon bias, the health status ofretum migrants must also be observed.
h1 this section, I discuss the results of analyses - similar to those conducted for the first two
sections above- that incorporate the group of return migrants.

Socio-demographic characteristics of the rural-to-urban migrants, retum migrants, and the
comparison group of those who stayed in Kanchanaburi province are compared in Table 4-1.
Both migrant groups are slightly younger, on average, than those who stayed in rural
Kanchanaburi. While the proportions of male and female rural-to-urban migrants are nearly equal,
there are more men than women among the retum migrants. The most notable difference is in
marital status. While the majority of rural-to-urban migrants were single before migrating, more
than half of the return migrants were married before they moved, and most of the Kanchanaburi
residents were also married. Overall, rural-to-urban migrants are more educated than migrants
who returned and those who did not move from rural Kanchanaburi. About one-third of the ruralto-urban migrants were students before they moved, while students comprised only about 10% of
the return migrants and 4% of the rural comparison group. Unemployment is significantly more
common in the rural comparison group than among both migrant groups. These findings show
that, not only are there fundamental differences between those who subsequently migrated and
those who remained at origin, but there are also differences in socio-demographic characteristics
between migrants who stayed at destination and those who retumed.

Table 4-2 presents a priori physical and mental health status for rural-to-urban migrants, ruralurban-rural retum migrants, and those who stayed in rural Kanchanaburi dming the timeframe of
the study. Mean scores for PCS and MCS scales measured in 2005 are compared across groups to
reveal differences in pre-migration health status between the two migrant groups and the rural
comparison group. Before they left Kanchanaburi, the physical health status of retum migrants
was not significantly different from that of the rural comparison group. Those who subsequently
migrated to urban areas and stayed there reported better a priori physical health status than retum
migrants and those who remained at origin. There is evidence of a healthy migrant effect for
rural-to-urban migrants who stayed at destination, as discussed in the first section of this chapter,
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but there is no evidence of a healthy migrant effect for retum migrants, because their physical
health before they moved to the city is comparable to that of the mral comparison group.

Regarding mental health status, mean MCS scores were similar for the two migrant groups before
they left mral Kanchanaburi. The difference in MCS was significant for those who later moved to
urban destinations and stayed there, relative to those who remained at origin, while the difference
between retum migrants and the rural comparison group was not statistically significant. Due to
the small number of retum migrants, which limits the statistical power to detect a significant
difference, these findings do not provide evidence of an association between mental health status
and subsequent rural-urban-rural retum migration.

The results of multivariate logistic regressions analyzing the association between a priori
physical health status and subsequent migration for both migrant groups, relative to staying in
rural Kanchanaburi, are presented in Table 4-3a and, for males and females analyzed separately,
in Table 4-3b. h1 general, the results indicate that there is not a significant association between a
priori physical health status and subsequent rural-to-urban migration for migrants who stayed at
destination (as discussed in the first section of this chapter and shown in Table 1-3) or migrants
who returned to rural Kanchanaburi. However, the borderline significant results suggest that
lower PCS, relative to the rural comparison group, may be associated with subsequent retum
migration, i.e., moving from Kanchanaburi to an urban destination and retuming to Kanchanaburi
between 2005 and 2007, particularly for males (see Table 4-3b). These findings do not provide
evidence of a healthy migrant effect for return migrants.

There is an inverse association between a priori mental health status and subsequent migration
for all urban bound migrants, i.e., both those who stayed at destination and those who retun1ed to
rural Kanchanaburi, relative to the rural comparison group, as shown in the last colmru1 of Table
4-4a. In other words, before migrating, those who moved to urban destinations had lower mental
health status than those who stayed in rural Kanchanaburi. When analyzed separately, there is not
a significant association between mental health status and subsequent migration for either of the
migrant groups. Although the coefficients for the association between a priori mental health
status and subsequent migration are the same for rural-to-urban migrants who stayed at
destination and those who retumed to rural Kanchanaburi (O.R. = 0.986), the results are not
significant; the statistical power is limited by the small sample sizes of rural-to-urban and retum
migrants. h1 separate analyses for males and females, there are no significant associations
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between mental health status and subsequent urban-bound migration (see Table 4-4b). However,
all of the odds ratios for MCS are less than one, which is consistent with the inverse association
between MCS and subsequent migration observed for the whole sample, suggesting that the lack
of significant odds ratios for MCS in Table 4-4b is due, at least in part, to limited statistical power
with smaller sample sizes.

A priori physical health status differs between migrants who stay at destination and those who
return to rural Kanchanaburi. Rural-to-urban migrants who stay in the city have a physical health
advantage before they move, but return migrants do not (see Table 4-2). On the other hand, lower
pre-migration mental health status is associated with subsequent urban-bound migration
regardless of whether migrants stay at destination or return. These findings serve as a prequel to
investigating a potential "Midnight Train" effect influencing which migrants stay at destination
and which return to origin. Two questions related to this potential effect, i.e., the selective return
of less healthy migrants, are inspired by the results thus far:
1. Relative to the rural comparison group, return migrants did not have a pre-migration
physical health advantage, while rural-to-urban migrants who stayed at destination were
initially healthier, on average, than those who remained in rural Kanchanaburi. Therefore,
is return migration more likely because they did not start off with the same physical
health advantage as migrants who stayed at destination?
2. The results in the second section of this chapter show that, although rural-to-urban
migrants originally had lower mental health status than those who remained in rural
Kanchanaburi, they experienced an improvement in mental health status from pre- to
post-migration that closed the gap in MCS between migrants who stayed at destination
and the rural comparison group. Having observed an inverse association between premigration mental health status and subsequent migration for all urban-bound migrants,
are migrants more likely to return to rural Kanchanaburi if they do not experience a
sufficient improvement in mental health status?

Although I do not aim to answer these questions empirically, they suggest plausible mechanisms
by which health status could influence return migration versus staying at destination, based on the
finding presented thus far. To further investigate a possible "Midnight Train" effect, I examine
changes in health status from pre- to post-migration for both migrant groups and during the same
timeframe for the rural comparison group. Changes over time in physical health status are
depicted graphically in Figure 4-1, and for males and females separately in Figures 4-1m and 4-1f,
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respectively. Both migrant groups and the rural comparison group experienced slight declines in
physical health status over time, i.e., as they aged (see Figure 4-1). Although the overall trend for
retum migrants is a decline in physical health status, males actually experienced a slight increase
in PCS (see Figure 4-lm), while females experienced a more pronounced decrease in PCS (see
Figure 4-lf). Both before and after migration, physical health status is worse for retum migrants
than for the rural comparison group and migrants who stayed at destination. Although it is not
sufficient evidence to make a conclusion regarding the first question posed above, this finding
would align with an affirmative answer to the question.

Rural-to-urban migrants experienced the greatest improvement in mental health status from preto post-migration, as shown in Figure 4-2. Meanwhile, retum migrants and residents of rural
Kanchanaburi experienced smaller increases in MCS. The trend in MCS differed for male and
female retum migrants, as shown in Figures 4-2m and 4-2f. The increase in MCS for female
retum migrants was relatively substantial, while the change in MCS for male retum migrants was
negligible. Although both migrant groups initially had lower mental health status than the rural
comparison group, the improvement among migrants who stayed at destination eliminated this
gap, while retum migrants did not experience an improvement of similar magnitude. While this
would support an affinnative response to the second question above, another possibility is that
retum migrants did not experience a greater improvement in mental health status because they
retumed, rather than retuming because they did not experience a sufficient improvement in
mental health status. Therefore, it is unclear whether the "Midnight Train" effect can be
implicated in retum migration, or whether the improvement in mental health status among ruralto-urban migrants is due, at least in part, to staying in the urban destination areas.

The mean changes in PCS and MCS scores for rural-to-urban migrants, retum migrants and the
rural comparison group are compared in Table 4-5. The declines in PCS scores, shown in the first
row of the table, are not significantly different across the tlu-ee groups. Even the incline in PCS
for male retum migrants (0.58; in the second column of the table) is not significantly different
from the declines in PCS for the other two groups (in the first and third columns), due to the
relatively small magnitudes of change in either direction and limited statistical power with a small
number of male retum migrants. The increase in MCS, shown in the second row of the table, is
significantly greater for rural-to-urban migrants than for the rural comparison group. Although
the increase in MCS is much larger for rural-to-urban migrants than retum migrants, the
difference is only borderline significant due to the small sample sizes of the migrant groups. The
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increase in MCS for female rural-to-urban migrants (3.87; in the first column) is more than 3
times that of females who stayed in rural Kanchanaburi (1.20; in the third column). While the
increase in MCS for female retummigrants (2.42; in the middle column) is approximately double
that of females in the rural comparison group, the difference is not statistically significant. For
males, changes in MCS scores do not differ significantly across the three groups.

Employing fixed effects regressions to analyze the effect of rural-to-urban migration on changes
in physical and mental health status, I compare the results of three different models to determine
whether or not there is evidence of a "Midnight Train" effect. The first model shows the effect of
migration on changes in health status for all urban-bound migrants relative to the rural
comparison group; the second model shows the effects of migration on changes in health status
separately for rural-to-urban migrants who stayed at destination and those who returned to rural
Kanchanaburi, in reference to the rural comparison group; and, the third model shows the effect
of rural-to-urban migration, compared to retum migration, on changes in health status. All models
include control variables for soda-demographic characteristics that may have changed during the
timeframe ofthe study. By nature of fixed effects methods, the analyses control for characteristics
of the respondents that remain stable over time.

The results in Table 4-6 show that there is no effect of migration on changes in physical health
status, as none of the coefficients for any of the migrant categories are significant. These findings
correspond with the bivariate results presented in Table 4-5 in that there are no significant
differences between groups in the degree of change in physical health status. That none of the
coefficients for the control variables other than the year variable (which represents the effects of
aging) are significant is not surprising, as this is a young and generally healthy sample. The same
pattern of results is observed for males and females when analyzed separately, as shown in Tables
4-6m and 4-6f. Because there are no significant effects for any of the migrant groups, no
indication of salmon bias can be gleaned from these results.

The results for Model 2 in Table 4-7 indicate that rural-to-urban migration affects mental health
status after controlling for soda-demographic factors that may change over time as well as
unobserved, stable characteristics associated with the propensity to migrate. In particular, ruralto-urban migrants experience an improvement in mental·health status from pre- to post-migration,
relative to the rural comparison group (/3=2.154, p=0.014). However, there is not a significant
effect of migration on mental health status for retum migrants, relative to the rural comparison
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group (/3=-0.286, p=0.785). When all urban-bound migrants (both retum migrants and those who
stayed at destination) are compared with those who remained in rural Kanchanaburi, there is a
borderline significant effect of urban-bound migration on improving mental health status (see
Model 1). However, when the two migrant groups are analyzed in separate categories, only ruralto-urban migrants who stayed at destination experienced a positive effect of migration on mental
health, relative to the rural comparison group (see Model 2). This suggests that the positive effect
of rural-to-urban migration on mental health status may be due in part to the selective rerum of
some urban-bound migrants who did not experience such improvements in mental health status.
Furthermore, Model 3 shows that there is a positive effect of rural-to-urban migration on mental
health status for those who stayed relative to migrants who retumed to rural Kanchanaburi
(/3=2.557, p=0.054). In other words, the improvement in mental health status from pre- to postmigration is contingent upon staying at destination.

When analyzed separately by sex, there is no significant effect of migration on mental health
status for either of the male migrant groups (see Table 4-7m). For females, migration positively
impacts mental health status for all urban bound migrants (see Model 1 in Table 4-7±). However,
when the effects are observed separately for each of the migrant groups, in Model 2, the effect is
larger and significant for females who stay at destination, but the effect is not significant for
retum migrants. This shows that the effect of rural-to-urban migration on mental health status is
stronger if only migrants who stayed at destination are considered. However, there is an effect of
rural-to-urban migration on mental health status for females, regardless of whether they stayed at
destination or retumed to rural Kanchanaburi. These results suggest that, for females, some
improvement in mental health status can be attributed to urban-bound migration, while staying in
the urban destination areas contributes to further improvement in mental health status. In the third
model, there is not a significant effect of rural-to-urban migration on mental health status for
females who stayed at destination, relative to those who retumed to their rural villages. This
model is limited in its power to detect a significant effect due to the small sample sizes of the two
migrant groups.

Lastly, a cross-sectional comparison of health status measured in 2007 (post-migration) for both
migrant groups and the rural comparison group is presented in Table 4-8. A key result is that
retum migrants have worse physical health status than migrants who stayed at destination, as
shown in the first two columns of the first row in the table. The difference is significant for the
whole sample and for females when analyzed separately from males. Recall that this was also the
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case for pre-migration physical health status (see Table 4-2). Relative to the rural comparison
group, rural-to-urban migrants who stayed at destination have a physical health advantage that
persists from pre- to post-migration, while retum migrants do not have this advantage. Although
it cannot be confmned by the results presented here, it is plausible that migrants are more likely
to return if they do not have a physical health advantage akin to those who stayed at destination.

The final chapter will include a discussion of these results in the context of the study's objectives
and address the strengths and weaknesses of this research.
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CHAPTER VI
DISCUSSION & CONCLUSIONS

h1 this chapter, I will discuss the findings pertaining to each of the research questions that

motivated this study. I will also comment on gender differences that became apparent in the
analyses. Then, I will compare results of the longitudinal analyses and cross-sectional analyses of
the 2007 data to show how the two approaches lead to different conclusions. Finally, I will
discuss the strengths and limitations of the study.

Discussion offindings for each research question

Research Question 1: Do rural-to-urban migrants differ

111

a priori health status from their

counterparts who remained at origin?

My first hypothesis was based on the healthy migrant hypothesis. I expected to find that rural-tourban migrants are healthier before they move than those who stay in the rural origin villages.
The results were consistent with the healthy migrant hypothesis in that rural-to-urban migrants
were indeed physically healthier than those who stayed in rural Kanchanaburi. Moreover, a priori
physical health status is associated with subsequent rural-to-urban migration in the fmm of a
threshold effect whereby those with PCS scores higher than one standard deviation below the
mean - indicating normal or better physical health status - were more likely to migrate than those
with lower PCS scores. Migrants' physical health advantage over the rural comparison group
existed both before and after migration. After moving to the city, migrants were also healthier
than longer-tenn urban residents.

Migrants' mental health status was lower before they moved than their counterparts who
remained at origin. However, the association between mental health status and subsequent
migration was only borderline significant. These findings suggest that migrants may have been
discontent living in rural areas, which might motivate moving to the city, but other selection
factors are stronger predictors of subsequent rural-to-urban migration.

These findings highlight the importance of collecting longitudinal data that include pre-migration
assessments of health status, so that pre-existing differences between migrants and their
counterparts who do not move can be established. Otherwise, it cannot be detennined whether
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post-migration differences in health status, relative to a non-migrating reference group, are due to
migration or selection, or both.

Research Question 2: Do rural-to-urban migrants experience changes in health status from pre- to
post-migration that differ from the changes in health status observed over the same timeframe
among those who remained at origin?

I expected to find that migrants experience changes in health status than can be attributed to
migration and destination effects, although I did not specify the expected direction of the effects.
The longitudinal analyses revealed that rural-to-urban migration positively affects mental health
status, after controlling for migrant selection. Migrants had worse mental health status before they
moved, compared to their counterparts who remained in rural Kanchanaburi. However, migrants
experienced a significantly greater improvement in mental health status from pre- to postmigration, relative to the change for those who stayed in rural Kanchanaburi durii1g the same
timeframe. This differential change between groups essentially eliminated the gap in mental
health status betweeri migrants and the rural comparison group. These findings suggest that
moving to the city during young adulthood can be quite beneficial in terms of mental health status.
Migrants may enjoy a variety of perks in the city that they did not have in their home villages,
such as better employment and educational opportunities, a more diverse social environment,
increased personal freedom and autonomy, and exposure to a more globalized and modern society.
If migrants were in some way dissatisfied with rural life, these results suggest that moving to the

city effectively remedied this.

After controlling for systematic differences between migrants and their counterparts who did not
move, there is no effect of migration on physical health status, suggesting that moving to the city
is neither beneficial nor detrimental to young adults' physical health. Overall, migrants are
healthier than those who stayed in rural Kanchanaburi, and this health advantage persists from
before to after migration. Both migrants and the rural comparison group experienced a slight
decline in physical health status over time. This trend is to be expected due to the gradual
negative effects of aging on physical health status.

Research Question 3: Does the post-migration health status of rural-to-urban migrants differ from
the health status of longer-tenn residents in the urban destination areas?
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I anticipated that migrants would fare better than longer-tenn urban residents on physical health
status, which is what I found. In the linear regression model, there is a significant interaction
between migration status and sex. Thus, the association between recent rural-to-urban migration
and higher physical health status, relative to longer-tenn urban residents, is highly significant for
females, but there is not a significant association for males.

I did not predict how migrants' mental health status would compare with that of longer-term
urban residents, because there are plausible reasons why migrants might fare worse or better. The
findings show that, after moving to the city, migrants have better mental health status than longerterm urban residents. Although there is not significant interaction between migration status and
sex in the linear regression model, the results still differ slightly for males and females when
analyzed separately. The association between recent rural-to-urban migration and better mental
health status, relative to longer-tenn urban residents, is significant for females, but not for males.
However, the association is in the same direction for both males and females, but the small
sample size limits the statistical power to detect a significant effect for males.

The improvement in mental health status from pre- to post-migration may indicate that migrants'
expectations about the potential benefits of a rural-to-urban move are largely realized when they
get to the city. That migrants have better mental health status after they move than longer-term
urban dwellers could mean that the stressors associated with urban lifestyles have not
significantly counteracted the novelty of city life for recent migrants, although this might occur as
the duration of migrants' stay in the city increases.

After moving to the city, migrants maintain their physical health advantage over those who stayed
in rural Kanchanaburi. That migrants exhibit better physical health status than both the urban and
rural comparison groups is consistent with the healthy migrant hypothesis, which posits that
migrants are selectively healthier than their non-migrating counterparts at origin and destination.

Collectively, these results indicate that, at least in the short-tenn, rural-to-urban migrants fare
well in the city in tenns of both physical and mental health status. Their physical health status is
superior to both longer-term urban residents and those who stayed in rural Kanchanaburi.
Migrants' mental health status is also better than that of longer-tenn urban residents. Moreover,
an improvement in mental health status from pre- to post-migration makes up for their premigration deficit, relative to their counterparts at origin.
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Evidence of a "Midnight Train" effect

Incorporating the sample of retum migrants - those who moved from the rural study villages to
urban destinations and returned to the village between the 2005 and 2007 censuses - in
comparisons of health status with migrants who stayed in the city and the rural comparison group
provided evidence of a possible "Midnight Train" effect whereby migrants who retw11ed to rural
Kanchanaburi after moving to urban areas are less healthy than migrants who stayed in the city.
Return migrants do not enjoy the same physical health advantage, relative to the rural comparison
group, as migrants who stayed at destination. This differential in health status may factor in to the
likelihood of rettml migration. In the fixed effects models, there is
migration on physical health for either of the migrant groups, so
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effect of rural-to-urban
further evidence of a

"Midnight Train" effect can be gleaned from longitudinal analyses.

There is more evidence of a possible "Midnight Train" effect for mental health status. Like
migrants who stayed at destination, retum migrants had lower mental health status before they
left rural Kanchanaburi, compared to those who remained at origin. However, return migrants
experienced less of an improvement in mental health status from pre- to post-migration than
migrants who stayed in the city. In 2007, retw11 migrants had worse mental health status than
migrants who stayed at destination.

The results of fixed effects analyses show that the effect of rural-to-urban migration on mental
health status is significant for those who stay in the city but not for retum migrants, relative to
staying in rural Kanchanaburi. Moreover, there is a nearly significant effect of moving to the city
and staying there relative to return migration. While these findings suggest that a "Midnight
Train" effect might influence return migration, it cannot be discerned whether return migrants
went back to their home villages because they did not experience as much of an improvement in
mental health status, relative to migrants who stayed in the city; or whether retum migrants
experienced less of an improvement in mental health status because they did not remain in the
city. The latter explanation implies that, in addition to migration effects, destination effects are
particularly important for improving rural-to-urban migrants' mental health status. Based on these
results, I deduce that the positive effect of rural-to-urban migration on mental health may be due
in part to the selective retum of some urban-bound migrants who did not experience
improvements in mental health status.
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When analyzed separately by sex, the improvement in mental health status fi·om pre- to postmigration is more pronounced for female retum migrants than for males. There is a positive effect
of urban-bound migration, relative to remaining at origin, on mental health status for females
regardless of whether they stayed in the city or returned to rural Kanchanaburi (i.e., for the
combined group of female migrants). However, when the two migrant groups are analyzed
separately, the effect is significant for females who stayed in the city but not for retum migrants.
Therefore, some of the improvement in the mental health status of female migrants may be
attributable to urban-bound migration, while staying in the city leads to a significant improvement
in mental health status. This further supports my contention that destination effects play an
important role in improving the mental health status of female rural-to-urban migrants.

Gender differences

The imprint of gender is evident across the results of the study. All of the results that are
statistically significant for the whole sample are also statistically significant but more pronounced
for females when analyzed separately from males. However, for males, none of the multivariate
results are statistically significant even though the direction of the effects is usually consistent
with the effects for the whole sample and for females. In a few instances, sample size limits the
power to detect statistically significant effects for the males, such as in Table 3-3d where the
coefficient for males, although smaller than the coefficients for the whole sample and for females,
is still sizable. However, for the most part, the principal nanative of the study is driven by the
female migrants. This has impmiant implications for the generalizability of the results in that they
mainly describe the relationship between migration and health, in both directions, for female
rural-to-urban migrants. Fmiher research is needed to investigate why selection effects, migration
effects and destination effects seem to impact female migrants more impressively than they do
male migrru1ts.

Longitudinal versus cross-sectional results

The cross-sectional comparison of health status measured in 2007 for rural-to-urban migrru1ts at
destination and the comparison groups of longer-term urban residents and those who remained in
rural Kru1chru1aburi exemplifies the results that would have been obtained by implementing a
typical cross-sectional study design in which pre-migration data ru·e not collected. Comparing the
results of the cross-sectional and longitudinal analyses reported above revealed that the two
approaches do indeed lead tD strikingly different conclusions.
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After moving to the city, migrants are physically healthier than their counterparts living in rural
Kanchanaburi and longer-term residents of the urban destination areas. The positive association
between rural-to-urban migration and physical health status is observed for the whole sample and
for women in cross-sectional linear regression models that control for socio-demographic
characteristics. Without observing pre-migration health status, we do not know if migrants'
physical health advantage existed before they moved, or if better physical health status is, in fact,
a product of migration itself.

The longitudinal data revealed that, both before and after moving to the city, migrants exhibited
better physical health status than those who remained at origin, and the change in physical health
status from pre- to post-migration was similar in magnitude to the change in the rural comparison
group during the same timeframe. The fixed effects analyses found that rural-to-urban migration
does not affect physical health status. These findings verify that the positive association between
migration and physical health status observed in the cross-sectional analyses is due to "healthy
migrant" selection effects. Therefore, attributing post-migration differences in physical health
status to the effects of migration would tum out to be an erroneous conclusion, resulting in a Type
I error.

h1 tenns of post-migration mental health status, those who moved to the city are comparable to
those who stayed in rural Kanchanburi. Without observing the changes in mental health status
from pre- to post-migration, it would seem that migration did not affect mental health, given that
the cross-sectional analyses did not find an association between the two. However, the
longitudinal data reveal that, before they moved, migrants had worse mental health status than
those who remained at origin, but their mental health improved from pre- to post-migration
enough to eliminate the difference between migrants and the rural comparison group by 2007.
The results of fixed effects regressions showed a significant effect of rural-to-urban migration on
mental health status. This important relationship between rural-to-urban migration and improved
mental health status would have been missed with a cross-sectional approach, resulting in a Type
II error.

Contrasting these cross-sectional and longitudinal results clearly demonstrates the merits of a
longitudinal study design in which health status is assessed before and after migration. With this
approach, I was able to empirically examine two paradigms that cross-sectional studies crumot
adequately address: the "healthy migrru1t hypothesis" and the "Midnight Train" effect. These
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phenomena are important potential sources of selection bias in research on the health impacts of
migration. A key advantage of longitudinal data is that selection effects can be differentiated from
migration and destination effects in order to better explain the bi-directional relationship between
migration and health.

Strengths and limitations

The longitudinal approach to this study is an advancement over cross-sectional study designs that
are often used in migration research. As discussed above, a comparison of the longitudinal and
cross-sectional findings reveals that contrary conclusions would be drawn from the results of each
approach. Assessing pre-migration health status and observing changes in health status over time
are impm1ant features of the longitudinal approach that facilitate a distinction between selection
and migration effects on health. The use of fixed effects regression analyses is also a strength of
this study, because this method controls for unobserved time-invariant characteristics of the
respondents, which mitigates bias due to migrant selection. This is particularly imp011ant because
some individual attributes that influence migration propensity are difficult or impossible to
measure accurately.

This study demonstrates the utility of the SF-36 for assessing general physical and mental health
status. That the SF-36 measured health status with enough sensitivity to detect important
differences between migrants and the comparison groups, as well as notable changes in health
status over time, made it possible to observe the key findings of the study. The SF-36 proved to
be an appropriate assessment tool for investigating the impacts of rural-to-urban migration on
young adults' physical and mental health status.

Key limitations of the study include attrition and a fairly sh011 window of time between survey
waves. Some attrition is typical with longitudinal data, and it is particularly difficult to control
when following migrants. To address the potential selection bias introduced through attrition, I
conducted statistical analyses comparing socio-demographic characteristics and baseline health
status of those who were not re-interviewed at follow-up with those retained in the sample for
both survey waves (see Appendix). While a fairly sh011length oftime between survey waves can
help reduce attrition, it also limits the number of individuals who migrate within that timeframe,
which restricts the statistical power of the analyses. Effm1 must be made to strike a balance
whereby the timeframe allows for a sufficient migrant sample but is not so long that it becomes
substantially more difficult to minimize attrition in the study cohort.
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Although I have demonstrated that the longitudinal approach of this study is clearly an
improvement over cross-sectional designs, DSS-based data collection is not without limitations.
As I discussed in the Methods chapter, a disadvantage of DSS-based data is the attrition that
results from population movement to places other than those within the study framework. In this
study, efforts were made to track andre-interview migrants to urban destinations, but individuals
who left the study villages to go to other locations were not tracked. A longitudinal panel survey
would reduce attrition by attempting to track all individuals originally enrolled in the study.
However, it would require substantial resources to do so, and to recruit a large enough baseline
sample to yield enough migrants within a practical tirneframe. A key advantage of capitalizing on
an existing DSS is that it provides a sufficiently large baseline sample from which to conduct
migrant follow-up. Relative to an independent panel survey, this is a more efficient way to collect
.....-..

pre- and post-migration longitudinal data.

The two-year timeframe between surveys captures the more immediate changes in health status.
However, if some of the impacts of migration on physical and mental health manifest more
slowly, the magnitude of change detected within the timeframe of the study will be minimal. A
subsequent round of the survey was conducted in 2009, which will provide the opportunity to
monitor changes in health status that take longer to manifest.
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Table 1-1. Sample characteristics at To (in 2005) for those who subsequently migrated
from rural Kanchanaburi to urban destinations before 2007 and respondents who
remained in rural Kanchanaburi
Rural Kancltanaburi
Rural-to-Urban
Migrants
Residents
Characteristics
(N=l79)
(N=2217)
Mean (s.d.) or% (n)
Mean (s.d.) or % (n)
21.07
(3.11)"'**
24.37 (3.43)
Age (years: 18-29)
Sex
48.6% (87) **
36.9% (819)
Male
51.4% (92)
63.1% (1398)
Female
Marital status
63.1% (113)***
25.4% (563)
Single
34.1%
(61)***
72.0%
(1597)
Married
2.8% csyl.S.
2.6% (57)
Divorced, widowed, separated
Occupation
5.0% (9)b
8.3% (185)
Professional
31.8% (57)***
50.3% (1116)
Skilled
19.6% (3syl.S.
16.8% (373)
Manual labor
34.6% (62)***
4.0% (88)
Student
8.9%
(16)
***
20.5% (455)
Not working
Education
1.1% (2)***
10.1% (225)
None
24.0% (43)***
40.9% (906)
Primary (1-6 yrs)
58.1% (104)***
40.9% (906)
Secondary (7-12 yrs)
16.8% (30)***
8.1% (179)
Undergrad I masters (13+ yrs)
Birthplace
This village I tambon
73.2% (131) ***
57.8% (1281)
Other district I province
26.3% (47)*
32.8% (728)
Other country
0.6% (1)***
9.3% (207)
Ever moved from birthplace
72.1% (129)*
78.2% (1733)
Significance: n.s.p>O.lO, 0p<0.10, *p<O.OS, **p<O.Ol, ***p<O.OOl
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Table 1-2. Health status at To (in 2005) for those who subsequently
migrated to urban destinations before 2007 and respondents who
remained in rural Kanchanaburi
Rural
Rural-to-Urban
/({mchanaburi
SF-36 summary scales
Migrants
Residents
Mean score
Mean score
Whole sample
(N=2217)
(N=179)
Pes**
54.19
52.74
Mes*

47.13

48.63

Mean score
(N=87)

Mean score
(N=819)

Pesn.s.

54.49

53.75

Mesn.s.

48.00

49.23

Females

Mean score
(N=92)

Mean score
(N=l398)

Pes*

53.91

52.14

Mes*

46.30

48.28

Males

Significance: n.s.p>O.lO, *p<0.05, **p<O.Ol
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Figure 1-la. Physical health status in 2005 for rural-to-urban migrants and residents of rural Kanchanaburi
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Figure 1-1 b. Mental health status in 2005 for rural-to-urban migrants and residents of rural Kanchanaburi
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Table 1-3. Association between physical health status (PCS) at T 0 (in 2005)
and subsequent rural-to-urban migration before 2007 (versus staying in rural
Kanchanaburi), controllin~ for socio-demo~raJ:!hic characteristics

Covariates
PCS
(continuous)
Sex
(ref: female)
Age at To
(continuous)
Single at To
(ref: manied)
Wid/divlsep at To
(ref: manied)
Primary education at To
(ref: no education)
Secondary education at To
(ref: no education)
Higher education at To
(ref: no education)
Working at To
(ref: not working)
Lookingfor a job at To
(ref: not working)
Student at To
(ref: not working)

Whole sample

Males

Females

(N=2395)

(N=906)

(N=l489)

O.R.

/!_

O.R.

p_

O.R.

p_

1.021

.141

1.003

.887

1.035

.071

1.255

.217

0.833

.000

0.806

.000

0.835

.000

1.593

.030

1.164

.607

2.313

.007

2.299

.092

10.876

.000

0.587

.607

4.954

.029

4.071

.176

5.366

.105

5.850

.015

4.679

.134

7.041

.057

6.091

.018

6.406

.090

6.228

.087

2.066

.040

1.323

.793

2.016

.068

3.323

.039

3.561

.283

0.977

.968

7.065

.000

4.121

.203

5.632

.001

Higher education includes college/university and masters level; primary education includes
religious and vocational school.
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Table 1-4. Association between mental health status (MCS) at To (in 2005)
and subsequent rural-to-urban migration before 2007 (versus staying in
rural Kanchanaburi), controllini:Z for socio-demoi:ZraEhic characteristics
Covariates

Whole sample
(N=2395)

O.R.
MCS
(continuous)
Sex
(ref: female)
Age at To
(continuous)
Single at To
(ref: married)
Wid/div/sep at To
(ref: married)
Primary education at To
(ref: no education)
Secondary education at To
(ref: no education)
Higher education at To
(ref: no education)
Working at T0
(ref: not working)
Looking/or a job at To
(ref: not working)
Student at To
(ref: not working)

Males
(N=906)

O.R.

Females
(N=l489)

O.R.

I!_

0.985

1!.
.200

0.988

.310

0.986

1!.
.105

1.331

.119

0.836

.000

0.807

.000

0.838

.000

1.624

.024

1.162

.611

2.437

.004

2.232

.105

10.489

.000

0.571

.588

4.882

.030

3.998

.182

5.375

.105

5.652

.017

4.503

.144

6.924

.059

5.931

.020

6.390

.091

5.992

.094

2.010

.048

1.334

.787

1.952

.081

3.496

.031

3.749

.262

1.175

.949

7.180

.000

4.348

.185

5.557

.001

Higher education includes college/university and masters level; primary education includes
religious and vocational school.
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Table 1-5. Association between low PCS at To (in 2005) on subsequent rural-to-urban migration before 2007 (versus staying in
rural Kanchanaburi), controlling for socio-demographic characteristics
Whole sample
Males
Females
(N=2395)
(N=906)
(N=l489)
Covariates
Low PCS (under 1 s. d. below mean)
(ref: above 1 s.d. below mean)
Sex
(ref: female)
Age at To
(continuous)
Single at To
(ref: married)
Wid/div/sep at To
(ref: manied)
Primary education at To
(ref: no education)
Secondary education at To
(ref: no education)
Higher education at To
(ref: no education)
Working at To
(ref: not working)
Lookingfor a job at To
(ref: not working)
Student at To
(ref: not working)

O.R.

p

O.R.

p

O.R.

p

0.494

.027

0.675

.394

0.370

.027

1.255

.215

0.833

.000

0.806

.000

0.832

.000

1.604

.027

1.164

.609

2.349

.006

2.312

.091

11.117

.000

0.579

.597

4.791

.032

3.938

.187

5.269

.109

5.718

.016

4.546

.141

7.026

.058

5.832

.021

6.161

.097

6.010

.094

2.071

.040

1.301

.805

2.031

.065

3.336

.038

3.534

.285

0.938

.955

7.032

.000

4.029

.208

5.454

.001

Higher education includes college/university and masters level; primary education includes religious and vocational school.
Low PCS (under 1 standard deviation below the mean) includes 6.7% ofthe migrants and 15.1% of thermal comparison
group.
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Table 1-6. Association between low MCS at To (in 2005) on subsequent rural-to-urban migration
before 2007 (versus staying in rural Kanchanaburi), controlling for socio-demographic
characteristics
Whole sample
Males
Females
(N=2395)
(N=906)
(N=1489)
Covariates
O.R.
O.R.
p_
O.R.
p_
p
Low MCS (under 1 s. d below mean)
1.439
.075
1.765
.060
1.217
.489
(ref: above 1 s.d. below mean)
Sex
1.330
.119
(ref: female)
Age at To
0.835
0.804
.000
.000
0.838
.000
(continuous)
Single at To
1.624
.024
1.164
.609
2.416
.005
(ref: married)
Wid/div/sep at To
2.260
.100 10.833 .000
0.579
.596
(ref: manied)
Primary education at To
4.973
4.127
.028
.104
.172
5.395
(ref: no education)
Secondary education at To
4.545
5.698
.017
.142
6.950
.059
(ref: no education)
Higher education at To
6.114
.018
6.795
.081
6.104
.091
(ref: no education)
Working at To
2.003
.049
1.302
1.959
.804
.080
(ref: not working)
Lookingfor a job at To
3.307
.039
3.365
.303
.973
1.039
(ref: not worldng)
Student at To
7.075
.000
4.201
.194
.001
5.573
(ref: not worldng)
Higher education includes college/university and masters level; primary education includes religious and vocational school.
Low MCS (under 1 standard deviation below the mean) includes 23.5% of the migrants and 16.5% of the rural comparison
group.
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Table 2-1. Pre-migration versus post-migration health status among young adult ruralto-urban migrants, 2005- 2007
SF-36 summary scales
Whole sample (N=l79)
PCS n.s.

Mcs***
Males (N=87)
PCS n.s.

Mcs*
Females (N=92)
PCS n.s.

Mcs***

Pre-migration Post-migration
2005
2007
Mean score
Mean score

Change
over time
Mean

54.19

53.78

t 0.41

47.13

50.32

j3.19

Mean score

Mean score

Mean

54.49

53.82

48.00

50.47

t 0.67
i 2.47

Mean score

Mean score

Mean

53.91

53.75

46.30

50.18

t 0.16
i 3.88

Significance: n.s.p>O.lO, *p<O.OS, ***p<O.OOl
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Table 2-2. Health status in 2005 and 2007 for the comparison group of young adults who
remained in rural Kanchanaburi
Change
2005
2007
SF-36 summary measures
over time
Mean score
Mean score
Mean
Whole sample (N=2217)
Pes**
52.74
52.19
t 0.55
Mes***
48.63
49.72
t 1.09
Males (N=819)
PeS n.s.
Mes**

Females (N=l398)
Pes**
Mes***

Mean score

Mean score

Mean

53.75

53.40

49.23

50.30

t 0.35
t 1.07

Mean score

Mean score

Mean

52.14

51.49

48.28

49.38

t 0.65
t 1.10

Significance: n.s.p>O.lO, **p<O.Ol, ***p<O.OOl
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Table 2-3. Mean changes in health status from 2005 to 2007 for
rural-to-urban migrants and respondents who remained in rural
Kanchanaburi
Rural
Rural-to-Urban
SF-36 summmy scales
Kancltanaburi
Migrants
Residents
Mean change
Mean change
Whole sample
(N=179)
(N=2217)
PCS n.s.
-0.41
-0.54

Mcs*
Males

PCS n.s.
MCSn.s.
Females

PCS n.s.
Mcs*

3.19

1.09

Mean change
(N=87)
-0.66
2.46
Mean change
(N=92)
-0.17
3.87

Mean change
(N=819)
-0.35
1.07
Mean change
(N=1398)
-0.66
1.20

Significance: n.s.p>O.lO, *p<0.05
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Figure 2-1. Changes in physical health status for rural-to-urban migrants compared to respondents who _
remained in rural Kanchanaburi
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Figure 2-lm. Changes in physical health status for rural-to-urban migrants compared to respondents who
remained in rural Kanchanaburi - males
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Figure 2-lf. Changes in physical health status for rural-to-urban migrants compared to respondents who
remained in rural Kanchanaburi- females
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Figure 2-2. Changes in mental health status for rural-to-urban migrants compared to respondents who
remained in rural Kanchanaburi
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Figure 2-2m. Changes in mental health status for rural-to-urban migrants compared to respondents who
remained in rural Kanchanaburi- males
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Figure 2-2f. Changes in mental health status for rural-to-urban migrants compared to respondents who
remained in rural Kanchanaburi - females
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Table 2-4. Effect of rural-to-urban migration between 2005 and 2007 on change in PCS from 2005 to
2007 usin~ fixed effects re~ression
Whole sample
Males
Females
(N=2396)
(N=906)
(N=1490)
Covariates
Coefficient
Coe.[ficient
Coe.[ficient
1!.
1!.
1!.
Migration status
0.467
.506
-0.087
.929
.332
0.979
(ref: rural resident)
Married
-0.568
.489
0.994
.329
-3.032
.025
(ref: single)
Wid/div/sep
-0.266
-0.200
.905
-1.804
.823
.303
(ref: single)
Looking for a job
.897
0.173
1.308
.560
-0.295
.889
(ref: not working)
Working
-0.670
.114
0.672
-0.800
.075
.702
(ref: not working)
Student
-0.097
.931
2.772
.227
-1.563
.292
(ref: not working)
Primary education
1.164
.509
-1.199
.724
1.980
.343
(ref: no education)
Secondary education
1.379
.496
-1.776
.630
2.761
.266
(ref: no education)
Higher education
0.250
.912
-3.187
.428
1.478
.597
(ref: no education)
Moved within Kanchanaburi study sites1
0.478
.514
0.504
.649
0.555
.570
(ref: did not move I rural-to-mban move)
Year 2007
-0.517
.009
-0.362
.256
-0.610
.016
(ref: 2005)
53.20
.000
54.38
Constant
.000
53.87
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi study sites.
Note: Age and sex are fixed characteristics, so they are not included in the models.
Hausman statistical tests: Whole sample: che=25.22, p=0.009; Males: Che=13.85, p=0.242; Females: che=20.83, p=0.035
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Table 2-5. Effect of rural-to-urban migration between 2005 and 2007 on change in MCS from 2005 to
2007 usin~ fixed effects re~ression
Whole sample
Males only
Females only
(N=2396)
(N=906)
(N=1490)
Covariates
Cof!;fficient
Cof!;fficient
Cof!;fficient
/.!_
/.!_
/.!_
Migration status
2.017
.023
1.557
.214
2.476
.049
(ref: rural resident)
Married
-0.006
.995
-0.501
.703
0.630
.708
(ref: single)
Widldiv/sep
-1.833
.220
-0.676
.756
-2.182
.319
(ref: single)
Lookingfor a job
2.835
.093
4.649
.109
1.197
.649
(ref: not working)
Working
0.118
.825
1.044
.646
0.125
.824
(ref: not working)
Student
0.209
.883
1.803
.543
-0.245
.895
(ref: not working)
Primary education
-1.858
.404
-0.564
.898
-2.301
.377
(ref: no education)
Secondary education
-1.689
.508
.863
-2.936
.344
0.821
(ref: no education)
Higher education
-1.119
.694
1.020
.844
-2.294
.511
(ref: no education)
1
Moved within Kanchanaburi study sites
-0.304
0.184
.742
.897
-0.549
.652
(ref: did not move I rural-to-urban move)
Year 2007
1.150
.000
1.084
.009
1.170
.000
(ref: 2005)
Constant
48.82
.000
46.92
.000
48.78
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi study sites.
Note: Age and sex are fixed characteristics, so they are not included in the models.
Hausman statistical tests: Whole sample: Chi2=9.59, p=0.568; Males: Che=7.42, p=0.764; Females: Che=s.09, p=0.705
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Table 3-1. Sample characteristics at T 1 (in 2007) for rural-to-urban migrants, residents of rural Kanchanaburi,
and longer-term urban residents in the destination areas
Rural-to-Urban
Kanchanaburi
Longer-term Urban
Migrants
Residents
Characteristics
Residents
(N=179)
(N=2217)
(N=252)
Mean (s.d.) or % (n)
Mean (s.d.) or % (n)
Mean (s.d.) or% (n)
23.21 (3.14)*"-"~n.s.---- 26.36(3.44)**"
Age (years: 19-31)
23.26 (3 .28)
Sex
48.6% (87)**,n.s.
36.9% (819)***
Male
48.0% (121)
51.4% (92)
Female
63.1% (1398)
52.0% (131)
Marital status
50.8% (91)***, *
20.9% (463)***
Single
61.1% (154)
46.4% (83) ***, *
75.6% (1676)***
Manied
36.9% (93)
cst·s.,
n.s.
2.8%
3.5%
(78t's.
Divorced, widowed, separated
2.0% (5)
Occupation
12.3% (22t·s., n.s.
9.5% (210)*
Professional
13.9% (35)
46.9%
(84)b,
n.s.
52.5% (1165) *
45.2% (114)
Skilled
7.3% cnt•*, n.s.
19.1% (423)***
Manual labor
9.9% (25)
27.4%
(49)***,
n.s.
2.7% (60) **
Student
22.6% (57)
6.1% (11) ***, n.s.
16.2% (359)***
Notworldng
8.3% (21)
Education
1.1% (2) ***, n.s.
9.1% (202)***
None
0.8% (2)
20.7%
(37)***,
**
39.0% (865)***
Primary (1-6 yrs)
9.9% (25)
41.3% (74t·s.,n.s.
41.9% (928)b
Secondary (7-12 yrs)
37.3% (94)
36.9% (66)***, **
10.0% (221)***
Undergrad I masters (13+ yrs)
52.0% (131)
Birthplace***
This village I tambon
10.6% (19)***, ***
58.1% (1288) ***
29.4% (74)
Other district I province
88.8% (159)***, ***
32.7% (723)***
69.7% (175)
Other country
0.6% (1) ***, n.s.
9.1% (202) ***
0.8% (2)
74.1% (1642)***
Ever moved from birthplace
100% (179) *** ' ***
87.7% (221)
Significance: n.s.p>O.lO, "p<O.lO, *p<0.05, **p<O.Ol, ***p<O.OOl
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Table 3-2. Health status at Tt (in 2007) for rural-to-urban migrants, residents of
rural Kanchanaburi, and longer-term urban residents in the destination areas
SF-36 summary
Rural-to-Urban
J(anchanaburi
Longer-term
Residents
Urban Residents
measures
Mig_rants

PCS

Mean score
(N=l79)
53.78**,**

Mean score
(N=2217)
52.19 n.s.

Mean score
(N=252)
52.11

MCS

50.32 n.s.,**

PCS

Mean score
(N=87)
53.82 n.s., n.s.

49.72***
Mean score
(N=819)
53.40 n.s.

47.56
Mean score
(N=l21)
53.49

MCS

50.47 n.s.,*

50.30**

PCS

Mean score
(N=92)
53.75**,**

Mean score
(N=l398)
51.49 n.s.

47.72
Mean score
(N=l31)
50.82

MCS

50.18n.s.,*

49.38*

47.42

Whole sample

Males

Females

Significance: n.s.p>O.lO, *p<0.05, **p<O.Ol, ***p<O.OOl
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Figure 3-la. Physical health status in 2007 for rural-to-urban migrants, residents of rural Kanchanaburi,
and longer-term urban residents in the destination areas
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Figure 3-lb. Mental health status in 2007 for rural-to-urban migrants, residents of rural Kanchanaburi,
and longer-term urban residents in the destination areas
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Table 3-3a. Association between rural-to-urban migration (versus staying in rural Kanchanaburi)
and l,!h~sical health status (PCSl at T 1 !in 20072, controllin~ for socio-demo~ra[!hic characteristics
Whole Sample
Males
Females
(N=905)
(N=2395)
(N=1490)
Covariates
/}_
/}_
/}_
/!.
/!.
/!.
Rural-to-~trban migrcmts - -- - - - - - 1.156
.042
0.288
.702
2.026
.015
(ref: rural comparison group)
Sex
1.603
.000
(ref: female)
Age at T1
0.008
-0.073
.866
.286
0.057
.334
(continuous)
Single at T1
0.287
.463
0.329
.505
0.114
.853
(ref: mmTied)
Wid!div/sep at T1
0.664
.388
0.614
.610
0.840
.399
(ref: married)
Working at T1
0.660
.119
5.127
.003
0.355
.441
(ref: not working)
Studying at T1
1.392
.148
4.415
.034
1.934
.125
(ref: not working)
Lookingfor ajob at T1
2.687
.102
5.746
.024
4.147
.110
(ref: not working)
Primary education at T1
-1.393
-1.326
.138
.009
-1.380
.039
(ref: no education)
Secondary education at T1
-1.368
.010
-1.229
.163
-1.369
.042
(ref: no education)
Higher education at T1
-1.096
.125
-0.499
.659
-1.265
.177
(ref: no education)
51.947
.000
51.230
.000
Constant
50.831
.000
Rz
0.025
0.016
0.013
Note: There are no significant migrant* sex interaction effects.
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Table 3-3b. Association between rural-to-urban migration (versus longer-term urban residents)
and ~h~sical health status (PCS) at T1 ~in 2007), controllin~ for socio-demo~ra~hic characteristics
Whole Sample
Males
Females
(N=431)
(N=208)
(N=223)
Covariates
------------

Rural-to-urban migrants
(ref: urban residents)
Sex
(ref: female)
Male migrant interaction term
Age at T1
(continuous)
Single at T1
(ref: manied)
Wid/div/sep at T1
(ref: married)
Working at T1
(ref: not working)
Studying at T1
(ref: not working)
Looking for a job at T1
(ref: not working)
Primary education at T1
(ref: no education)
Secondary education at T1
(ref: no education)
Higher education at T1
(ref: no education)
Constant

R2

p

p

p

p

p

p

2.982

.001

0.035

.971

3.363

.000

2.987

.000

-2.762

.032

0.110

.325

-0.022

.887

0.250

.119

-0.123

.878

-0.352

.738

-0.218

.861

-0.607

.776

1.390

.638

-3.061

.331

-0.940

.538

-6.068

.104

-0.961

.585

0.512

.770

-5.287

.178

1.309

.538

-0.687

.785

-5.639

.196

-0.125

.977

-4.638

.170.

-3.841

.556

-6.677

.101

-3.995

.230

-4.522

.486

-3.863

.329

-3.981

.238

-4.722

.472

-3.718

.356

52.785
.000
0.053

64.589
.000
0.021
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49.328
.000
0.092

Table 3-3c. Association between rural-to-urban migration (versus staying in rural Kanchanaburi)
and mental health status (MCS~ at T 1 ~in 2007), controllin~ for socio-demo~ral!hic characteristics
Whole Sample
Males
Females
(N=2395)
(N=905)
(N=1490)
Covariates
/}_

}!_

/}_

}!_

/}_

}!_

0.359

.619

0.043

.966

0.772

.456

0.835

.033

0.095

.094

0.202

.025

0.031

.675

1.007

.043

1.158

.076

1.146

.137

0.276

.778

0.677

.670

0.115

.926

-0.227

.673

3.030

.178

-0.379

.511

0.664

.588

6.273

.022

-1.234

.433

0.286

.891

4.808

.153

-1.533

.636

-2.165

.001

-3.454

.004

-1.565

.061

-2.135

.002

-3.252

.005

-1.660

.048

-1.750

.054

-3.112

.038

-1.191

.308

Rural-to-urban migrants
(ref: rural comparison group)
Sex
(ref: female)
Age at T1
(continuous)
Single at T1
(ref: married)
Wid/div/sep at T1
(ref: married)
Working at T1
(ref: not working)
Studying at T1
(ref: not working)
Looking for a job at T1
(ref: not working)
Primary education at T1
(ref: no education)
Secondary education at T1
(ref: no education)
Higher education at T1
(ref: no education)

Constant
R2

48.775
.000
0.011

44.583
.000
0.025

Note: There are no significant migrant* sex interaction effects.
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50.134
.000
0.006

Table 3-3d. Association between rural-to-urban migration (versus longer-term urban residents)
and mental health status ~CS~ at T 1 iin 2007~, controlling: for socio-demog:ra[!hic characteristics
Whole Sample
Males
Females
(N=431)
(N=208)
(N=223)
Covariates
p
fl_
fl_
/!_
/!_
/!_
Rural-to-urban migrants
.004
2.821
2.797
.039
2.055
.160
(ref: urban residents)
Sex
0.266
.781
(ref: female)
Age at T1
0.245
.137
0.199
.415
0.297
.191
(continuous)
Single at T1
0.804
.493
-1.131
.486
3.321
.060
(ref: married)
Wid/div/sep at T1
0.455
.885
-1.136
2.776
.542
.799
(ref: manied)
Working at T1
-2.218
-0.592
-0.541
.792
.699
.828
(ref: not working)
Studying at T1
0.290
-1.404
.642
.878
.910
0.924
(ref: not working)
Looking for a job at T1
.872
-1.734
0.597
2.609
.669
.796
(ref: not working)
Primary education at T1
.655
-4.747
-2.216
.636
-0.674
.907
(ref: no education)
Secondary education at T1
-2.121
.832
-2.167
.700
-1.427
.771
(ref: no education)
Higher education at T1
-2.086
-4.114
.683
-2.478
.664
.674
(ref: no education)
43.402
.000
48.858
.000
41.586
.000
Constant
R2
0.027
0.043
0.048
Note: There are no significant migrant*sex interaction effects.
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Table 4-1. Sample characteristics at To (in 2005) for those who subsequently migrated to urban destinations
:md stayed, rural-urban-rural return migrants, and respondents who remained in rural Kanchanaburi
Rural-to-Urban
Rural-Urban-Rural
J(anchanaburi
Return Migrants
Characteristics
Migrants
Residents
(N=ll3)
(N=l79)
(N=2217)
Mean (s.d.) ()r % (n) Mean (s.d.) or % (n) Mean (s_.d.) or % (n)
21.07 (3.11)"**;-*"* - - - 22~6 (3.67)**''
Age (years: 18-29)
24.37 (3.43)
Sex
48.6% (87) *, **
59.3% (67)***
Male
36.9% (819)
Female
51.4% (92)
40.7% (46)
63.1% (1398)
Marital status
63.1% (113) ***, ***
42.5% (48)***
Single
25.4% (563)
34.1% (61) **, ***
52.2% (59)***
Manied
72.0% (1597)
2.8% (5)'1.S., n.s.
5.3% (6)b
Divorced, widowed, separated
2.6% (57)
Occupation
5.0% (9t's., b
6.2% (7t·s.
Professional
8.3% (185)
31.8% (57)**,***
50.4% (57t·s.
Skilled
50.3% (1116)
19.6% (3 sts., n.s.
19.5% (22t's.
Manual labor
16.8% (373)
34.6% (62)***, ***
10.6% (12)**
Student
4.0% (88)
8.9%
(16t·s.,
***
13.3%
(15)*
Notworldng
20.5% (455)
Education
1.1% (2)**, ***
7.1% (8t·s.
None
10.1% (225)
24.0% (43) ***, ***
44.2% (SOt's.
Primary (1-6 yrs)
40.9% (906)
58.1% (104)**,***
42.5% (48t·s.
Secondary (7 -12 yrs)
40.9% (906)
16.8% (30) **, ***
6.2% (7t·s.
Undergrad I masters (13+ yrs)
8.1% (179)
Birthplace
This village I tambon
73.2% (131)11.s., ***
67.3% (76)*
57.8% (1281)
31.0% (35t·s.
Other district I province
26.3% (47t's., *
32.8% (728)
Other country
0.6% (1)n.s., ***
1.8% (2)**
9.3% (207)
85.0% (96)b
Ever moved from birthplace
72.1% (129) ** *
78.2% (1733)
Significance: "·'·p>O.lO, bp<O.lO, *p<0.05, **p<O.Ol, ***p<O.OOl
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Table 4-2. Health status at To (in 2005) for those who subsequently migrated to urban destinations and
stayed, rural-urban-rural return migrants, and respondents who remained in rural Kanchanaburi
Rural-to-Urban
Rural-Urban-Rural
J(ancltanaburi
SF-36 summary scales
Residents
Migrants
Return Migrants
Mean score
Mean score
Mean score
T¥hole sample
(N=179)
(N=113)
(N=2217)
5
11
54.19**,**
52.13 ' '
52.74
PCS
11
5
11
5
47.46 ' '
47 .13 ' ''*
MCS
48.63
Mean score
Mean score
Mean score
Males
(N=87)
(N=67)
(N=819)
54.49b,l1.5.
52.42b
PCS
53.75
11
5
48.0011.5.,11.5.
48.34 ' '
MCS
49.23
Mean score
Mean score
Mean score
Females
(N=92)
(N=46)
(N=l398)
11
5
53.91 *,*
51.70 ' '
52.14
PCS
11
5
11
5
46.19 ' '
46.30 ' ''*
48.28
MCS
Significance: n.s.p>O.lO, 6p<O.l0, *p<0.05, **p<O.Ol
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Table 4-3a. Association between physical health status (PCS) at To (in 2005) and subsequent urban-bound
mi~ration ~versus starinf:_i in rural Kanchanaburi), controllin~ for socio-demo~ra~hic characteristics
Rural-to-Urban
Rural-Urban Return
All Urban-Bound
Migrants
Migrants
Migrants
Covariates
(N=2395)
(N=2329)
(N=2508)
O.R.
O.R.
O.R.
p_
p_
p_
PCS
1.021
.141
0.974
.068
0.999
.946
(continuous)
Sex
.217
1.255
2.318
.000
1.652
.001
(ref: female)
Age at To
0.833
.000
0.908
.002
0.868
.000
(continuous)
Single at To
1.593
.030
1.337
.234
.019
1.477
(ref: manied)
Wid/div/sep at To
2.299
.092
2.980
.017
2.494
.009
(ref: married)
Primary education at To
4.954
.029
1.378
.416
2.053
.038
(ref: no education)
Secondary education at To
5.850
.015
0.954
.907
1.902
.063
(ref: no education)
Higher education at To
.018
6.091
0.654
.457
1.745
.169
(ref: no education)
Working at To
2.066
.040
1.209
.579
1.603
.058
(ref: not working)
Lookingfor ajob at To
3.323
.039
1.781
.419
2.579
.043
(ref: not working)
Student at To
7.065
.000
2.720
.045
1.603
.058
(ref: not working)
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Table 4-3b. Association between physical health status (PCS) at To (in 2005) and subsequent urban-bound migration (versus staying
in rural Kanchanaburi), controlling for socio-demographic characteristics - for males and females

MALES
Covariates

PCS
(continuous)
Age at To
(continuous)
Single at To
(ref: manied)
Wid/div/sep at To
(ref: manied)
Primary education at To
(ref: no education)
Secondary education at To
(ref: no education)
Higher education at To
(ref: no education)
Working at To
(ref: not working)
Student at To
(ref: not working)

FEMALES

Rural-toUrban
Migrants
(N=906)
O.R.
/!_

Rural-Urban
Return
Migrants
(N=886)
O.R.
/!_

All UrbanBound
Migrants
(N=973)
O.R.
/!_

Rural-toUrban
Migrants
(N=l489)
O.R.
/!_

Rural-Urban
Return
Migrants
(N=l443)
O.R.
/!_

1.005

.807

0.968

.080

0.984

.255

1.035

.071

0.986

.542

1.019

.210

0.805

.000

0.957

.292

0.885

.000

0.835

.000

0.844

.001

0.840

.000

1.152

.633

1.670

.080

1.402

.116

2.309

.006

0.877

.785

1.658

.053

10.927

.000

3.473

.067

5.303

.001

0.587

.606

2.443

.159

1.324

.607

4.123

.172

2.129

.224

2.620

.075

5.362

.105

0.922

.878

1.624

.290

4.780

.128

1.370

.617

2.227

.137

7.034

.057

0.739

.570

1.761

.210

6.700

.082

0.607

.600

2.092

.243

6.220

.087

0.632

.539

1.646

.342

0.532

.198

1.041

.951

0.669

.328

2.023

.054

1.129

.741

1.551

.093

1.633

.386

1.196

.842

1.939

.181

5.659

.000

4.095

.033

4.848

.000

Note: "Looking for a job" is combined with "not working" due to smalln (specifically among the return migrants).
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All UrbanBound
Migrants
(N=J535)
O.R.
/!_

Table 4-4a. Association between mental health status (MCS) at To (in 2005) and subsequent urban-bound
mi~ration ~versus sta~in~ in rural Kanchanaburi), controllin~ for socio-demosra~hic characteristics
Rural-to-Urban
Rural-Urban Return
All Urban-Bound
Migrants
Migrants
Migrants
Covariates
(N=2395)
O.R.
p_

MCS
(continuous)
Sex
(ref: female)
Age at To
(continuous)
Single at To
(ref: manied)
Wid/div/sep at To
(ref: manied)
Primary education at To
(ref: no education)
Secondary education at To
(ref: no education)
Higher education at To
(ref: no education)
Working at To
(ref: not working)
Lookingfor a job at To
(ref: not working)
Student at To
(ref: not working)

(N=2329)
O.R.
p_

(N=2508)
O.R.
p_

0.986

.105

0.986

.168

0.985

.035

1.331

.119

2.255

.000

1.683

.000

0.836

.000

0.908

.003

0.870

.000

1.624

.024

1.320

.254

1.481

.018

2.232

.105

2.772

.026

2.407

.012

4.882

.030

1.363

.431

2.022

.042

5.652

.017

0.939

.876

1.853

.074

5.931

.020

0.633

.423

1.710

.185

2.010

.048

1.207

.583

1.591

.062

3.496

.031

1.842

.390

2.645

.037

7.180

.000

2.629

.053

5.551

.000
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Table 4-4b. Association between mental health status (MCS) at To (in 2005) and subsequent urban-bound migration (versus staying
in rural Kanchanaburi), controlling for socio-demographic characteristics - for males and females

MALES
Covariates

MCS
(continuous)
Age at To
(continuous)
Single at To
(ref: ma11'ied)
Wid/div/sep at To
(ref: ma11'ied)
Primary education at To
(ref: no education)
Secondary education at To
(ref: no education)
Higher education at To
(ref: no education)
Working at To
(ref: not working)
Student at To
(ref: not working)

FEMALES

Rural-toUrban
Migrants
(N=906)
O.R.
p_

Rural-Urban
Return
Migrants
(N=886)
O.R.
p_

All UrbanBound
Migrants
(N=973)
O.R.
p_

0.984

.215

0.992

.567

0.989

.255

0.988

0.806

.000

0.957

.291

0.886

.000

1.151

.635

1.633

.092

1.385

10.572

.000

3.227

.085

4.047

.178

2.109

4.604

.138

6.698

Rural-toUrban
Migrants
(N=l489)
O.R.
p_

Rural-Urban
Return
Migrants
(N=l443)
O.R.
1!.

All UrbanBound
Migrants
(N=l535)
O.R.
1!.

.311

0.982

.230

0.984

.100

0.838

.000

0.847

.001

0.843

.000

.129

2.447

.003

0.883

.796

1.734

.036

5.034

.001

0.572

.589

2.341

.180

1.302

.630

.230

2.576

.080

5.384

.104

0.902

.844

1.614

.296

1.347

.636

2.160

.153

6.938

.059

0.729

.552

1.724

.228

.083

0.587

.576

2.065

.251

6.009

.093

0.595

.488

1.570

.391

0.520

.182

0.920

.895

0.651

.294

1.938

.071

1.136

.727

1.508

.116

1.672

.363

1.005

.996

1.861

.206

5.501

.000

4.076

.034

4.768

.000

Note: "Looking for a job" is combined with "not working" due to small n (specifically among the return migrants).
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Figure 4-1. Changes in physical health status for rural-to-urban migrants, rural-urban-rural return
migrants, and respondents who remained in rural Kanchanaburi
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Figure 4-lm. Changes in physical health status for rural-to-urban migrants, rural-urban-rural return
migrants, and respondents who remained in rural Kanchanaburi- males
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Figure 4-lf. Changes in physical health status for rural-to-urban migrants, rural-urban-rural return
migrants, and respondents who remained in rural Kanchanaburi - females
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Figure 4-2. Changes in mental health status for rural-to-urban migrants, rural-urban-rural return
migrants, and respondents who remained in rural Kanchanaburi
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Figure 4-2m. Changes in mental health status for rural-to-urban migrants, rural-urban-rural return
migrants, and respondents who remained in rural Kanchanaburi- males
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Figure 4-2f. Changes in mental health status for rural-to-urban migrants, rural-urban-rural return
migrants, and respondents who remained in rural Kanchanaburi- females
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Table 4-5. Mean changes in health status from 2005 to 2007 for rural-to-urban migrants,
rural-urban-rural return migrants, and residents of rural Kanchanaburi
Rural
Rural-to-Urban Rural-Urban-Rural
Kanchanaburi
SF-36 summary scales
Migrants
Return Migrants
Residents
Whole sample
PCS
MCS
Males
PCS
MCS
Females
PCS
MCS

Mean change
(N=179)
. -0.4 1 n.s.,n.s.
3.19 b,*

Mean change
(N=l13)
-0.32 n.s .

Mean change
(N=2217)
-0.54

0.86 n.s.

Mean change
(N=87)
-0.66 n.s.,n.s.
2 .46 n.s.,n.s.

Mean change
(N=67)
0.58 n.s.

1.09
Mean change
(N=819)
-0.35

Mean change
(N=92)
-0.1 7 n.s.,n.s.
3.87 n.s.,*

Mean change
(N=46)
-1.63 n.s.

1.07
Mean change
(N=1398)
-0.66

2.42 n.s.

1.20

-0.21 n.s.

Significance: n.s.p>O.l 0, 6p<O.l 0, *p<0.05
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Table 4-6. Effect of migration status between 2005 and 2007 on change in physical health
status (PCS) usin~ fixed effects re~ression
Co variates

Modell

Mode/2

Mode/3

(N=2509)

(N=2509)

(N=292)

Coef:_
Coef:_
Coef:_
/!_
/!_
/!_
Migration status
All urban-bound migrants
0.388
.483
-0.434
.533
0.125
Rural-to-urban migrants
.899
-Rural-urban-rural return migrants
0.322
.698
ref
ref
--ref
ref
ref
ref
Rural comparison group
Married
-0.644
-0.647
.415
.413
-2.385
.143
(ref: single)
Widldiv/sep
0.079
.941
0.089
.938
1.191
.664
(ref: single)
Primary education
0.730
.665
0.735
.663
-4.617
.419
(ref: no education)
Secondary education
1.142
1.148
.554
-4.207
.487
.556
(ref: no education)
Higher education
-5.652
0.206
.924
0.201
.926
.363
(ref: no education)
Lookingfor a job
-0.227
.857
-0.223
.891
.860
-0.375
(ref: not working)
Working
-0.571
.169
-0.572
.169
-1.015
.476
(ref: not working)
Student
0.079
.941
0.082
.939
-1.187
.526
(ref: not working)
Moved within Kanchanaburi study sites 1
0.481
.510
.510
0.481
(ref: did not move I urban-bound move)
Year
-0.528
.007
-0.528
.957
.007
0.042
(ref: 2005)
Constant
.000
53.41
53.41
.000
59.62
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi
study sites.
Hausman statistical tests: Modell: Chf = 20.67, p = 0.037; Model2: Che = 25.46, p = 0.013; Model3: Chi2 =
7.80, p = 0.649

102

Table 4-6m. Effect of migration status between 2005 and 2007 on change in physical
health status ~PCS) usin~ fixed effects re~ression - males
Covariates

Modell
(N=973)
Coef:_
/!_

Mode/2
(N=973)
Coef:_
/!_

Mode/3
(N=154)
Coef:_
/!_

Migration status
· All urban-bound migrants
0.391
.599
-0.146
Rural-to-urban migrants
.879
-1.061
.456
--1.048
.319
Rural-urban-rural return migrants
ref
ref
--ref
ref
ref
Rural comparison group
ref
Married
1.104
.259
1.154
.239
0.096
.966
(ref: single)
Widldiv/sep
.952
0.096
0.145
.928
-2.102
.592
(ref: single)
Primary education
-2.458
.201
.431
-2.543
.416
(ref: no education)
10.814
Secondary education
-2.702
.428
-2.775
.416
-9.943
.260
(ref: no education)
Higher education
-4.304
.250
-4.210
.261
.169
(ref: no education)
12.758
Lookingfor a job
1.213
.570
1.175
.583
0.636
.902
(ref: not working)
Working
1.378
.420
1.403
.411
0.489
.916
(ref: not working)
Student
3.669
.099
3.644
.101
1.453
.759
(ref: not working)
1
Moved within Kanchanaburi study ~ites
0.533
.628
0.533
.629
(ref: did not move I urban-bound move)
Year
-0.376
.233
-0.385
.223
0.761
.476
(ref: 2005)
Constant
54.55
.000
62.52
54.57
.000
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi
study sites.
Hausman statistical tests: Modell: Chi2 = 16.36, p = 0.128; Model2: Chi2 = 19.61, p = 0.075; Model3: Che =
5.70, p = 0.840
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Table 4-6f. Effect of migration status between 2005 and 2007 on change in physical
health status !PCSl usin~ fixed effects re~ression - females
Covariates
Migration status
All urban-bound migrants
Rural-to-urban migrants
Rural-urban-rural retum migrants
Rural comparison group
Married
(ref: single)
Widldiv!sep
(ref: single)
Primary education
(ref: no education)
Secondary education
(ref: no education)
Higher education
(ref: no education)
Lookingfor a job
(ref: not working)
Working
(ref: not working)
Student
(ref: not working)
Moved within Kanchanaburi study sites 1
(ref: did not move I urban-bound move)
Year
(ref: 2005)
Constant

Modell
(N=l536)
Coef:_
/!_

Mode/2
(N=l536)
Coef:_
p

Mode/3
(N=J38)
Coef:_
/!_

.367
.542
ref

1.637
ref

.231
ref

0.303

.714

---

--

ref

ref

0.899
-0.808
ref

-3.497

.008

-3.527

.007

-6.052

.015

-1.580

.353

-1.638

.335

3.633

.342

1.930

.339

1.986

.326

3.259

.665

2.694

.266

2.761

.255

-0.297

.971

1.987

.464

1.941

.474

-1.063

.899

-0.205

.921

-0.125

.951

0.704

.902

-0.763

.083

-0.772

.080

-2.134

.142

-1.622

.255

-1.592

.264

-3.085

.156

0.562

.563

0.564

.562

-0.613

.015

-0.610

.015

-1.236

.277

54.18

.000

54.16

.000

58.79

.000

--

1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi
study sites.
Hausman statistical tests: Modell: Che = 18.34, p = 0.074; Model2: Che = 21.31, p = 0.046; Model3: Chi2 =
16.12, p = 0.096
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Table 4-7. Effect of migration status between 2005 and 2007 on change in mental health
status (MCS) usin~ fixed effects re~ression
Covariates

Modell
(N=2509)

11

/!_

Mode/2
(N=2509)

11

/!_

Mode/3
(N=292)

11

/!_

Migration status
All urban-bound migrants
1.167
.096
Rural-to-urban migrants
-2.154
.014
2.557
.054
--0.286
Rural-urban-rural return migrants
ref
.785
ref
--Rural comparison group
ref
ref
ref
ref
Married
-0.401
-0.474
-0.558
.688
.635
.798
(ref: single)
Wid/div/sep
-2.108
-2.205
.145
.127
2.137
.560
(ref: single)
Primary education
-2.305
.281
-2.202
.302
-6.777
.376
(ref: no education)
Secondary education
-2.387
.331
-2.270
.355
-7.381
.363
(ref: no education)
Higher education
-2.182
.426
-2.314
.398
-9.290
.264
(ref: no education)
Lookingfor a job
3.028
.057
3.126
.050
5.843
.111
(ref: not working)
Working
0.219
.677
0.201
.702
1.197
.530
(ref: not working)
Student
-0.123
-0.062
.928
.964
0.863
.731
(ref: not working)
1
Moved within Kanchanaburi study sites
-0.285
.758
-0.281
.760
(ref: did not move I urban-bound move)
Year
1.176
.000
1.184
.000
1.242
.235
(ref: 2005)
Constant
49.54
.000
49.51
.000
52.18
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi
study sites.
Hausman statistical tests: Modell: Chi2 = 29.94, p = 0.002; Model2: Chi2 = 12.14, p = 0.434; Model3: Che =
2.75, p = 0.987
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Table 4-7m. Effect of migration status between 2005 and 2007 on change in mental
health status (MCS) usin~ fixed effects re~ression- males
Co variates

Modell
(N=973)

11

/!_

Mode/2
(N=973)

11

/!_

Mode/3
(N=l54)

11

/!_

Migration status
All urban-bound migrants
0.330
.733
Rural-to-urban migrants
-1.632
.191
2.979
.102
-Rural-urban-rural return migrants
---1.262
.356
ref
ref
ref
ref
ref
Rural comparison group
ref
Married
-0.865
-0.987
-0.326
.909
.496
.437
(ref: single)
Widldiv/sep
-0.842
-0.723
.730
7.048
.161
.687
(ref: single)
Primary education
-0.205
-0.745
.854
-0.589
.894
.985
(ref: no education)
Secondary education
0.206
.963
0.383
.931
0.493
.965
(ref: no education)
Higher education
.892
0.434
.929
-0.733
.950
0.661
(ref: no education)
Lookingfor a job
4.686
.092
4.778
.085
9.052
.169
(ref: not working)
Working
0.882
.691
0.821
.711
4.476
.420
(ref: not working)
Student
.874
0.521
.857
0.459
1.392
.818
(ref: not working)
Moved within Kanchanaburi study sites'
0.202
.888
0.203
.887
(ref: did not move I urban-bound move)
Year
-0.046
1.105
.007
1.126
.006
.973
(ref: 2005)
Constant
47.65
.000
47.60
.000
43.72
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanabmi
study sites.
Hausman statistical tests: Modell: Chi2 = 8.51, p = 0.667; Model2: Che = 9.20, p = 0.513; Model3: Che =
7.29, p = 0.698

106

Table 4-7f. Effect of migration status between 2005 and 2007 on change in mental health
status (MCS) usin~ fixed effects re~ression- females
Covariates

Modell
(N=l536)

Mode/2
(N=l536)

/}_

/}_

/!_

/!_

Mode/3
(N=138)
/}_

/!_

Migration status
All urban-bound migrants
2.215
.033
Rural-to-urban migrants
-2.749
.028
1.629
.415
-1.219
.462
Rural-urban-rural return migrants
ref
ref
--Rural comparison group
ref
ref
ref
ref
Married
.902
0.227
0.201
-0.984
.889
.786
(ref: single)
Wid/div/sep
-2.662
.210
-2.714
.202
-3.157
.573
(ref: single)
Primary education
-2.897
.251
-2.847
.260
-13.763
.213
(ref: no education)
Secondary education
-3.547
.242
-3.486
.250
-15.509
.202
(ref: no education)
Higher education
-3.791
.264
-3.832
.259
-17.927
.146
(ref: no education)
Looking for a job
1.076
.675
1.148
.655
4.014
.630
(ref: not working)
Wm'king
0.242
.660
0.234
.670
0.952
.653
(ref: not working)
Student
-0.051
-0.024
.977
.989
2.859
.369
(ref: not working)
Moved within Kanchanaburi study site/
-0.530
.663
-0.528
.664
(ref: did not move I urban-bound move)
Year
1.195
.000
1.198
.000
3.190
.057
(ref: 2005)
Constant
49.56
.000
49.55
.000
56.93
.000
1. This variable controls for movement by members of the rural comparison group within the Kanchanaburi
study sites.
Hausman statistical tests: Modell: Chf = 10.17, p = 0.515; Model2: Chi2 = 14.20, p = 0.288; Model3: Chf =
2.96, p = 0.982
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Table 4-8. Health status at T 1 (in 2007) for rural-to-urban migrants, rural-urban-rural
return migrants, and residents of rural Kanchanaburi
Rural-to-Urban Rural-Urban-Rural Kancllanaburi
SF-36 summary scales
Mig_rants
Return Migrants
Residents
Mean score
Mean score
Mean score
Whole sample
(N=l79)
(N=113)
(N=2217)
11 5
53.78*,**
51.81 ' '
PCS
52.19
50.32b,n.s.
48.32b
MCS
49.72
Mean score
Mean score
Mean score
Males
(N=87)
(N=67)
(N=819)
53.
82n.s.,n.s.
53.00n.s.
PCS
53.40
.4
n.s.,n.s.
48.13*
50 7
MCS
50.30
Mean score
Mean score
Mean score
Females
(N=92)
(N=46)
(N=1398)
11 5
53.75**,**
50.07
'
'
PCS
51.49
50.18n.s.,n.s.
48.61n.s.
MCS
49.38
Significance: n.s.p>O.lO, bp<O.lO, *p<0.05, **p<O.Ol
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Appendix Table 1. Sample characteristics at To (in 2005) for rural-to-urban migrants who
were re-interviewed at destination in 2007 and those not re-interviewed who were reportedly
rural-to-urban migrants
Rural-to-urban migrants
Rural-to-urban migrants
re-interviewed in 2007
notre-interviewed in 2007
Characteristics
(N=l79)
(N=l46)
Mean (s.d.) or % (n)
Mean (s.d.) or % (n)
21.07 (3.11)***
22.78 (3.30)
Age (years: 18-29)
Sex
Male
Female

48.6% (87t·s.
51.4% (92t"s.

45.9% (67)
54.1% (79)

63.1% (113)***
34.1% (61)***
2.8% cst·s.

39.0% (57)
55.5% (81)
5.5% (8)

5.0% (9t"s.
31.8% (57)b
19.6% (35)n.s.
34.6% (62)***
8.9% (16)**

8.2% (12)
41.1% (60)
23.3% (34)
8.2% (12)
19.2% (28)

1.1% (2)***
24.0% (43)***
58.1% (104)***
16.8% (30t's.

9.6% (14)
41.1% (60)
34.2% (50)
15.1% (22)

73.2% (131)**
26.3% (47),*
0.6% (1)* *
72.1% (129t·s.

56.8% (83)
35.6% (52)
7.5% (11)
77.4% (113)

Marital status
Single
Manied
Divorced, widowed, separated

Occupation
Professional
Sldlled
Manual labor
Student
Not working

Education
None
Primary (1-6 yrs)
Secondary (7-12 yrs)
Undergrad I masters (13+ yrs)

Birthplace
This village I tambon
Other district I province
Other country

Ever moved from birthplace

Significance: n.s.p>O.lO, bp<O.lO, *p<0.05, **p<O.Ol, ***p<O.OOl
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Appendix Table 2. Health status at T 0 (in 2005) for rural-to-urban migrants who were
re-interviewed at destination in 2007 and those not re-interviewed who were
reportedly rural-to-urban migrants
Rural-to-urban migrants
Rural-to-urban migrants
SF-36 summary scales
not re-interviewed
re-interviewed in 2007
Mean score
Mean score
Whole sample
(N=179)
(N=146)
PCS n.s.
54.19
53.46
MCSn.s.
47.13
48.60
Mean score
(N=87)

Mean score
(N=67)

PCS n.s.

54.49

54.78

MCSb

48.00

50.61

Mean score
(N=92)

Mean score
(N=79)

PCS n.s.

53.91

52.34

MCSn.s.

46.30

46.90

Males

Females

Significance: n.s.p>O.lO, bp<O.lO (here: p=0.098)
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Appendix Table 3. Sample characteristics at To (in 2005) for those who stayed in rural
Kanchanaburi and were re-interviewed in 2007 and those not re-interviewed
Interviewed in rural
Interviewell in rural
J(ancltanaburi in both
J(anchanaburi in
Characteristics
years
2005 but not in 2007
. (N=2217)
(N=1414)
Mean (s._d.l o_! %{l_t}_ _ llfe!IJ!_(s.d.) or % (n)
24.37 (3.43)**~~
23.47 (3.56)
Age (years: 18-29)
Sex
36.9% (819)***
53.0% (749)
Male
63.1% (1398)***
47.0% (665)
Female
Marital status
25.4% (563)***
35.6% (504)
Single
72.0% (1597)***
60.3% (853)
Married
2.6% (57)**
4.0% (57)
Divorced, widowed, separated
Occupation
8.3% (185t's.
9.3% (131)
Professional
50.3% (1116)***
43.1% (610)
Skilled
16.8% (373)***
25.0% (353)
Manual labor
4.0% (88)*
5.6% (79)
Student
20.5%
(455)**
17.0% (241)
Not working
Education
10.1% (225) ***
13.8% (195)
None
40.9% (906)n.s.
39.9% (564)
Primary ( 1-6 yrs)
40.9% (906)**
Secondary (7 -12 yrs)
36.5% (516)
8.1% (179)*
Undergrad I masters (13+ yrs)
9 ..8% (139)
Birthplace
57.8% (1281)***
47.8% (676)
This village I tambon
32.8% (728)**
37.9% (536)
Other district I province
9.3% (207)***
Other country
14.2% (201)
78.2% (1733) ***
Ever moved from birthplace
85.2% (1205)
Significance: n.s-p>O.lO, *p<O.OS, **p<O.Ol, ***p<O.OOl
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Appendix Table 4. Health status at To (in 2005) for those who stayed in rural
Kanchanaburi and were re-interviewed in 2007 and those not re-interviewed
Interviewed in rural
Interviewed in rural
Kanchanaburi in both
Kancltanaburi in
SF-36 summary scales
2005 but not in 2007
r..ears
Mean score
Mean score
Whole sample
(N=2217)
(N=1410)
Pes*
52.74
53.27
Mesn.s.
48.63
48.20
Mean score
(N=819)

Mean score
(N=747)

PeS n.s.

53.75

53.66

Mesn.s.

49.23

48.70

Mean score
(N=1398)

Mean score
(N=663)

52.14

52.81

48.28

47.63

Males

Females
Pes*
Mesn.s.
Significance: n.s.p>O.lO, *p<0.05
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