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Abstract Recent studies of migration and the left-behind have found that elders
with migrant children actually experience better health outcomes than those with no
migrant children, yet these studies raise many concerns about self-selection. Using
three rounds of panel survey data from the Indonesian Family Life Survey, we
employ the counterfactual framework developed by Rosenbaum and Rubin to
examine the relationship between having a migrant child and the health of elders
aged 50 and older, as measured by activities of daily living (ADL), self-rated health
(SRH), and mortality. As in earlier studies, we find a positive association between
old-age health and children’s migration, an effect that is partly explained by an
individual’s propensity to have migrant children. Positive impacts of migration are
much greater among elders with a high propensity to have migrant children than
among those with low propensity. We note that migration is one of the single
greatest sources of health disparity among the elders in our study population, and
point to the need for research and policy aimed at broadening the benefits of
migration to better improve health systems rather than individual health.
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Introduction

Population aging and migration pose a potential crisis of old-age support in
less-developed countries (LDCs), particularly in rural areas that lack institutional
support mechanisms, such as nursing homes. Yet, recent studies of the impact of
children’s migration on elders left behind by migrant kin suggest an alternative
conclusion. Rather than creating a healthcare vacuum in rural areas, migration can
actually be a valuable resource for improving health and development (Nyberg-Sørensen
et al. 2002; Ozden and Schiff 2007). An emerging literature has begun to address such
effects, generally finding better health among elders with migrant children than among
those without (Kuhn 2005; Nguyen et al. 2006). This literature, however, has yet to
address issues of self-selection bias, whereby individuals who are most likely to
remain in good health are also most likely to have migrant children, making it difficult
to establish whether children’s migration actually causes better health.

Social and demographic researchers have grown increasingly concerned with
establishing causal relationships between individual behaviors and health outcomes
(Bhrolcháin 2001; Lieberson 1987, 1991; Link and Phelan 1995; McMichael 1999;
Raftery 2001; Sobel 2000). Establishing causation is particularly challenging for a
behavior like migration, which is both embedded in, and determined by, a nexus of
social and economic advantages and disadvantages that also directly or indirectly
affect health (Curran 2002; Curran and Saguy 2001; Portes and Sensenbrenner
1993). While demand for migrants is exogenously driven by labor markets,
supply is determined by national and regional variations; observed micro-level
factors such as gender, kinship, socioeconomic status, and health itself; and
unmeasurable latent factors that could include aggression, risk-seeking, and
savvy (Curran and Rivero-Fuentes 2003; Knodel and Saengtienchai 2007; Massey
1988, 1990, 1999). Although many studies have addressed causation when
modeling effects of migration on the health of migrants themselves, such scrutiny
has not yet been applied to the health of the left-behind (Hummer et al. 1999;
Palloni and Arias 2004).

We address these concerns here by modeling the effects of internal migration of
prime-age adults on the health of parents left behind in rural areas of Indonesia. In
Indonesia, as in a great many LDCs, absolute numbers and relative proportions of
elderly among the total population are rising as fertility and mortality rates decline,
placing an increasing health burden on family members and health care systems
(Chang 1992; Kabir et al. 1998; Rahman 2000). Internal migration opportunities in
Indonesia have been facilitated by a steady rise in both gross domestic product
(GDP) and foreign investment in conjunction with increased labor force human
capital (Brown 2003; Hill 1995, 1996; Hugo 1982; Speare and Harris 1986). The
rich data available from three rounds of Indonesian Family Life Survey (IFLS)
provide detailed kinship modules and a large sample size, both necessary for our
study. These factors make Indonesia an excellent site to examine the effect of
migration on the health of rural elders.

Our research design achieves greater causal certainty by longitudinally ordering
events and employing a counterfactual methodological framework developed by
Rosenbaum and Rubin (1983a, 1984; Rubin 1974, 1977) to address self-selection
into migration. We briefly review the consequences of migration for the left-behind,
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potential sources and consequences of self-selection, and approaches to account for
selection. We then detail our plan of analysis and report the results of models by
using a counterfactual framework for the association between children’s migration
and an elder’s self-rated health status, observed mobility impairments, and mortality.

Background

Old-Age Health and Migration in Developing Countries

After controlling for age and sex variations, researchers have found intergenerational
social support networks to be the most important predictors of old-age health and
survival in LDCs, even in the face of declining family size (DaVanzo and Chan
1994; Hermalin 2002; Kalache and Sen 1998; Rahman 1999; Rahman et al. 2004;
Seeman et al. 1994). By contrast, studies in LDCs offer limited support for the direct
impact of socioeconomic status, wealth, or education on health that are found in
many wealthy nations (Cutler et al. 2006; Frankenberg et al. 1999; Liang et al. 2001;
Rogers et al. 2000; Zimmer et al. 2004; Zimmer and Martin 2007). As such,
increasing levels of migration from rural areas have generated concerns regarding
the social penalty for left-behind elders in the form of reduced functional support and
increased psychosocial isolation (Chang 1992; Rahman 1999).

Empirical research, however, has suggested that parents may actually benefit from
their child’s migration (Beard and Kunharibowo 2001; Frankenberg et al. 2002;
Keasberry 2001; Knodel and Debavalya 1997; Kuhn 2005, 2006; Rahman 1999,
2000; Toyota et al. 2007). Kuhn (2005) evaluated the effects of migration on the
health of left-behind elders in rural Bangladesh and found that compared with elders
with no migrant children, those with children living outside their district or country
were both 30% more likely to be in good health (according to self-reported health
and physical exams) and 30% less likely to have died in a subsequent four-year
follow-up period. Therefore, rather than being a catalyst for destroying traditional
systems of health production through children’s absence, migration may instead play
a key role in a revised theoretical framework of the role of migrant children in
old-age support.

Such findings support the well-established expectations of the “New Economics
of Labor Migration,” a cooperative model in which migrants share risks and
resources with the left-behind and base their migration decisions on preexisting
household conditions and parental needs (Kreager 2006; Kuhn 2003; Stark and
Bloom 1985; VanWey 2004). Cooperative models point to clear pathways that may
offset any social penalty associated with children’s migration (Frankenberg et al.
2002; Keasberry 2001; Knodel and Debavalya 1997; Rahman 2001). For example,
remittances, or economic transfers, from migrants to the left-behind can improve the
standard of living of the elderly on a daily basis (Asis 2006; Frankenberg and Kuhn
2004; Hadi 1999; Kanaiaupuni and Donato 1999). Further, migrant children may
provide significantly larger financial transfers during a health crisis, acting as a basic
health insurance policy. Finally, increasing levels of technology can facilitate
communication concerning health-related information via phone calls or the Internet
(Frank and Hummer 2002; Hadi 1999; Kanaiaupuni et al. 2005; Taylor 1999).
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Improved communication may also mitigate the social penalties associated with
having a migrant child (Guo et al. 2009; Knodel and Saengtienchai 2007;
Kreager 2006).

A cooperative framework also reshapes our understanding of migrant selectivity.
While some elders might suffer as a result of a child’s migration, this very possibility
might encourage children to avoid migration altogether unless their parents are on a
healthy trajectory. More generally, the cooperative model suggests that migrants may
have greater education, socioeconomic resources, or social capital, and thus their kin
may also have better health outcomes even in the absence of migration (Massey et
al. 1999; VanWey 2004). These sources of self-selection cast doubt on the positive
association between migration and the health of left-behind elders.

Selection and Causation

Recent years have seen an intensified interest in addressing self-selection in
observational social statistics, particularly with respect to establishing causal
relationships (Marini and Singer 1988; Miech et al. 1999). This is especially true
in the migration literature (Borjas 1987). Considerable research has addressed the
“healthy migrant effect,” whereby migrants are typically healthier than randomly
selected individuals from their home community (Abraido-Lanza et al. 1999; Jasso
et al. 2004; Marmot et al. 1984; Palloni and Arias 2004; Sorlie et al. 1993; Wingate
and Alexander 2006). Concerns of self-selection are also relevant when examining
the impact of kin migration on the health of the left-behind.

Several sources of self-selection bias may potentially overstate the positive effects
of migration on the health of the left-behind. First, healthy migrants may share a
latent genetic predisposition for good health with their parents. Second, shared latent
factors (e.g., determination, innovation) may both select the child into migration as
well as drive the parents toward better health-seeking behaviors. Third, considerable
evidence now suggests that migrants may emerge from families with greater social
or economic resources than families without migrants, thereby predisposing their
parents to better health (Kuhn 2003, 2005; Portes and Sensenbrenner 1993; VanWey
2004). Finally, as we discussed earlier, declining parental health may impinge
directly on a child’s migration decision. Although a panel design can address
some of these concerns by observing changes in health after controlling for a
given baseline health status, concerns still persist regarding the latent aspects of
self-selection that are too difficult to control for in statistical models (Palloni and
Morenoff 2001).

In response to these concerns, scholars have employed several approaches,
including randomized or quasi-randomized experiments and instrumental variables
(Duncan et al. 2007; Huston et al. 2005; McKenzie et al. 2010). A number of studies
have used an instrumental variable (IV) that predicts the treatment variable but not
the outcome variable, thereby mimicking random assignment (Antman 2008;
McKenzie and Hildebrandt 2005). The most common IV approach uses ecological
variables, such as distance to key destination sites or migration access points (e.g.,
roads and ports), to identify selection into migration. However, such instruments, if
they are available, typically identify only between-community variation in migration
activity, not variation between households within the same community. Moreover, a
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robust theoretical model of the social determinants of health would anticipate that
these ecological factors would have direct effects on health, drawing into question
their external validity as instruments.

An alternate approach to addressing self-selection in observational data is the
counterfactual framework that we employ in this article. In the counterfactual
approach, a composite propensity score is estimated from a series of observed
covariates that predict the probability that an individual will engage in a treatment
behavior (Rosenbaum and Rubin 1983a, 1983b, 1984; Rubin 1974, 1977). From this
score, a pseudo-randomized experimental data set is generated that ensures every
treatment case is matched by a comparable, counterfactual control case. This
restriction is called the “area of common support” (ACS). Balance is further
achieved by identifying propensity blocks within which the treatment and control
propensity scores are statistically similar. These blocks ensure that “the covariate
distribution for those in the control group is approximately the same as the treatment
group” (Little and Rubin 2000:138). Further balance is gained through the matching
of treatment and control cases with common propensity or covariates to identify an
“average treatment effect” (Rosenbaum and Rubin 1983a, 1983b; Rubin 1974).

Propensity scores, which have been used in several fields to adjust for potential
selection biases into a specific “treatment” group, have been found to eliminate
significant portions of the selection bias present in simple observational estimates
(Diaz and Handa 2006). For example, epidemiologists have used the counterfactual
approach for evaluating the behavioral determinants of health (Aiken et al.
1994; Cochran 1968; Gum et al. 2001; Joffe and Rosenbaum 1999; Stone et al.
1995; Sturmer et al. 2006). A few studies have applied the counterfactual
approach to migration, studying the effects of migration distance on wage growth
(Ham et al. 2004), the quality of the education-occupation match (Quinn and Rubb
2005), the effects of remittances on household labor supply (Acosta 2006), and the
effect of past migration to the United States on the wealth of older Mexicans
(Wong et al. 2007).

In a recent randomized experimental study of the effects of migration on wages,
McKenzie et al. (2010) compared their “gold standard” experimental coefficients
with those derived from an ordinary least squares (OLS) model, a number of IV
models, and a propensity score model. Compared with the experimental estimate, the
OLS estimates overstated coefficients by about 40%. The effectiveness of IV
specifications depended on the quality of the instrument and overestimated the effect
between 8% and 82%, depending on the instrument employed. In comparison,
propensity score specifications overstated point estimates by about 19%–20%
relative to the experimental results, removing about one-half of the bias present in
the OLS approach. Statistical testing showed that the propensity estimates did not
significantly differ from the experimental estimates. Taken together, the counterfactual
estimator outperformed OLS or IV using a generic instrument.

No studies to date have used a counterfactual approach to address the
consequences of migration on the health of the left-behind, despite the pressing
empirical need to assess whether the main effects of migration are, in fact, properly
identified. The approach, however, is well-suited to account for the tendency of
migration to augment preexisting social cleavages. It also presents the opportunity to
stratify results by propensity block, thereby conducting a series of mini-experiments
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on the effect of children’s migration on adult health among groups of high, medium,
and low propensity to engage in treatment behaviors.

Our estimation strategy involves the proper sequencing and identification of
the precursors of migration (selection), migration itself (the stimuli), and health
outcomes. We conceptualize the “treatment” as having an internal migrant
child, and address the extent to which the positive effects of children’s
migration on health are explained by the propensity to have migrant children.
Our propensity score analysis focuses on predisposing variables well-known to
impinge on the migration decision, including household socioeconomic status,
prior migration experience, education, availability of kin, and prior parental
health status. Moreover, each of these variables is also a potential predictor of
old-age health and mortality in its own right. With a stable and theoretically
informed set of propensity factors, our models of old-age health focus on the
treatment effects of migration, with only basic controls for factors that are well-
known to affect adult health status (e.g., age, sex, total number of children) and
no measures of the intervening impacts of migration (e.g., remittances). After
our approach and the significance of migration treatment effects are established,
future work may address intervening pathways and interactions with other
predictors of old-age health.

We focus exclusively on the impact of internal migration, rather than
international migration, for two reasons. First, although international migration
is the more widely recognized and lucrative form of migration, a larger
proportion of most populations (including those in our study sample) is impacted
by internal migration. Second, the concentration of international migration in a
small number of provinces prevented the identification of an area of common
support in which propensity covariates were balanced across cases with and
without international migrant children. In contrast, the covariates of internal
migration are readily balanced.

Data and Methods

Data

Data for this study come from the Indonesia Family Life Survey (IFLS), an ongoing
panel survey of individuals and households in Indonesia. The first wave of the IFLS
(IFLS-1) was conducted in 1993 and contains detailed information regarding
economic, demographic, and health measurements. IFLS-1 included 7,224
households from 13 provinces, resulting in a sample population that is broadly
representative of 83% of Indonesia’s diverse population (Frankenberg et al. 1995).
Provinces were selected in order to “maximize representation of the population,
capture the cultural and socio-economic diversity of Indonesia, and be cost-effective
to survey given the size and terrain of the country” (Frankenberg and Thomas
2000:4). IFLS-1 sampled individuals within households; while all adults had a
probability of being sampled, primacy was given to household heads, their spouses,
and household members older than 50 (Frankenberg and Jones 2004). IFLS-2 was
conducted in 1997 in all surviving and offshoot households from IFLS-1
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(Frankenberg and Thomas 2000). IFLS-2 had a high retention rate, with 94.4% of
Round 1 respondents interviewed. IFLS-3, conducted in 2000, achieved similarly
high follow-up rates (95.3%) (Frankenberg and Thomas 2000).

We focus on a subset of IFLS respondents who were older than 50 at the time of
IFLS-2 and were residing in a rural area at the time of IFLS-1. We restrict the sample
to rural populations because economic opportunities tend to be concentrated in urban
areas. Migrations from rural areas tend to be oriented around these opportunities,
while migrations out of urban areas are more difficult to characterize. This tendency
is reflected in higher rates of interhousehold resource transfers between rural elders
and their internal migrant children than for urban elders with rural migrant children
(Frankenberg and Kuhn 2004).1

Our final sample in this study consists of those individuals who (1) resided in a
rural household in IFLS-1, (2) were age 46 or older in IFLS-1 (age 50 in IFLS-2), (3)
completed the in-depth individual survey as part of IFLS-1, (4) were successfully
followed between Rounds 1 and 2, and (5) had either a completed survey in IFLS-3
or were determined to have deceased. Of 3,346 adults aged 46 and older in rural
IFLS-1 households, only 3,089 (92.3%) answered the in-depth individual survey, of
which 318 (10.3%) died before IFLS-2, leaving 2,771 surviving respondents at the
time of IFLS-2. Of those 2,771 respondents, 286 (10.3%) did not have a completed
follow-up survey, leaving 2,485 respondents as of IFLS-2. IFLS-3 failed to track or
ascertain the survival status of 34 (1.4%) of the remaining sample, leaving a
sample of 2,451 adults. Finally, 296 respondents (12.1%) did not have responses
to all reported and observed health questions and were therefore excluded,
resulting in an analytic sample of 2,155 adults older than age 50 in IFLS-2 who
were followed to IFLS-3. Among those who survived, 2,045 had information on
their self-reported health, and 2,016 had information on their activities of daily
living (ADLs).

Measures

Health Measures

Mortality between Rounds 2 and 3 of the survey is indicated by proxy reports from
individuals remaining in the respondent’s house. For respondents surviving to Round
3, we measure health status in two ways: general self-reported health (SRH) status
and self-reported ADLs. SRH is a binary variable indicating whether health was
poor or fair. Good or excellent SRH is the referent category.2 An ADL index
measures respondent limitation in eight functional activities: to carry a heavy load;
sweep the house; walk 5 kilometers; bow, squat, and/or kneel; dress without help;
stand up from a chair; go to the bathroom without help; or stand up from a chair
without help.

1 Our results for rural respondents hold for urban areas, although models that combine both rural and
urban populations tend to be driven by the rural results.
2 The four-category general health question yielded little variation between the poor versus nonpoor
dichotomy. In the study group, 95% of respondents were either “somewhat healthy” or “somewhat
unhealthy,” 4% were unhealthy, and 1% were healthy.
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Migration Measures

Data on children’s migration come from IFLS-2. Internal migrant children are
defined as those children who reside within the country, but not within the same
district as their parents, ranging from zero to six migrant children.3 To calculate
propensities for having migrant children, a dummy variable indicates whether a
respondent had at least one migrant child versus no migrant children (referent).

Controls

Our multivariate analysis includes controls for age, measured as a continuous
variable ranging from 50 to 99; and sex, where female is coded as 1, and male
is the referent. To address potential differences between respondents who have
few children versus those with many, we control for the total number of
children aged 15 and older as the “supply” of children available to provide
old-age support. This variable is derived from the IFLS-2 survey reports.
Additionally, multivariate models control for both SRH status and ADLs in
1993 to capture the baseline health status of the respondents. Both variables are
derived identically to the outcome measures previously described from Round 3
of the IFLS.

Propensity Score Controls

The propensity score equation requires control measures that are well-defined,
stable, and have substantial overlap between treatment and control groups
(Rosenbaum and Rubin 1983b). First, we include economic factors that may
predispose respondents to having migrant children, such as total household assets
and net receipt of financial transfers from other households (also an indicator of
past migration history). In addition to enabling children’s migration, higher SES is
also associated with better health; therefore, it is crucial that respondents are
balanced on this measure (VanWey 2004). Assets are calculated in rupiah,
converted to $US at 1,800 rupiah/dollar, and converted into deciles based on the
overall asset distribution.4 Predisposing characteristics of the respondent’s children
that may influence the likelihood that a child will migrate are also included: the
total number of children aged 15 and older, the number who completed secondary
schooling, and the number married (Massey et al. 1999; Mincer 1978; Sjaastad
1962). These measures are derived from data in IFLS-2. The propensity model
includes dummy variables for province of origin, as previous work has shown that
regional variations in culture and SES result in differential returns from migration
(Kreager 2006).

3 The term district refers to the kabupaten, or regency: the unit of government below province.
4 Deciles cover the following ranges in U.S. dollars: 0–225; 227–588; 589–1,000; 1,009–1,506; 1,507–2,197;
2,203–3,069; 3,072–4,466; 4,470–6,714; 6,769–12,608; 12,667–42,000.
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Plan of Analysis

We calculate propensity scores by using the Stata package pscore, developed by
Becker and Ichino (2002). A logistic regression model estimates the probability of
treatment uptake (Di)—in this case, having a migrant child—based on a series of
covariates (Xi) based on the following formula:

Pr Di ¼ 1jXif g ¼ фðhð"2Wij þ "3Cij þ "4Provinceþ eÞÞ; ð1Þ

where W are measures of prior household wealth and migration history, C are
child characteristics (size, composition, human capital), and a series of dummy
variables account for province. The resulting propensity score is the predicted
probability of treatment.

Then pscore proceeds to identify whether propensity Eq. (1) can be used to balance
the pretreatment variables such that exposure to treatment is pseudo-randomized
(Becker and Ichino 2002). First, pscore identifies the ACS, which excludes all cases
that do not have a suitable counterfactual match (i.e., cases whose propensity is so
high that there is no control case with a similar propensity). Cases in the ACS are then
divided iteratively into an optimal number of propensity blocks, in which the average
propensity of treatment and control cases do not differ statistically. Within each
propensity block, the means of all predisposing covariates in Xi are tested for
differences. If either the propensity score or the covariates are imbalanced (i.e.,
significantly different) within any of the propensity blocks, the balancing equation has
failed, and the study cannot proceed without a new balancing equation. If a set of
propensity blocks are identified in which the propensity scores and covariates of
treatment and control cases are comparable, we have identified a balanced design.

Having identified an area of common support, a propensity score, and propensity
blocks, we proceed to use the three rounds of IFLS data to estimate the effects of
children’s migration on health using three approaches. First, we estimate a series of
regression models that properly sequence the relationship between prior health,
children’s migration, and subsequent health:

Hij3 ¼ "1Migij2 þ "2Hij1 þ "3Control þ 1P Migij2

� �
þ uij; ð2Þ

where Hij3 can be any of three health outcomes of emphasis in this study for
respondent i in community j measured in IFLS-3; Migij2 measures the collective
migration behavior of the children of respondent i measured in IFLS-2; Hij1 is a
control for health status at the time of IFLS-1; and P (Migij2) is an estimate of the
propensity for the children of the respondent to migrate. We use OLS to analyze the
relationship between migration and ADLs; we use logistic regression to examine the
relationship between migration and mortality, migration and SRH, and migration and
ADLs. For each outcome, we test models that do not include propensity score
adjustments, models that restrict the sample to the ACS, models that use the
restricted sample and a linear propensity score term as a control, and models that use
a restricted sample and controls for propensity block.
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The second analytic approach that we employ is the calculation of the average
treatment effect. As stated earlier, the pscore package matches individuals with
similar propensities to be in the treatment group (X1) or the control group (X0). Using
these scores, we can then calculate the “average treatment effect” based on nearest
neighbor matching:

E{Y1i Y0i D 1}i ; ð3Þ

where Y1 and Y0 are the potential outcomes in the two counterfactual situations:
having a migrant child and not having a migrant child; and Ґ is the average treatment
effect of having a migrant child on our dependent variable of interest (mortality,
SRH, or ADLs). Matching is our most robust estimator because it is a nonparametric
estimate of the relationship between a child’s migration and health (Winship and
Morgan 1999). Therefore, the mean difference between these two groups is the effect
of a particular treatment on an outcome of interest.

The third approach that we employ is running subclassified multivariate models
based on low, medium, and high propensities to have a migrant child. Performing
multivariate analyses within subclasses allows us to examine whether the
relationship between having a migrant child and health varies by propensity of
having said migrant child. Subclasses are derived from the propensity blocks
identified by pscore. Because of the small sample sizes in the six propensity blocks,
we combined blocks to create high, low, and medium groups. The low propensity
group consists of Block 1, or 26% of the population that have the lowest propensity
to have a migrant child, of which 10% of respondents had a migrant child. The
middle group, or respondents representing the median level of out-migration,
corresponds to Blocks 2 and 3; this group makes up 40% of the total sample, and
24% of them have a migrant child. Finally, the high propensity group was
constructed from Blocks 4, 5, and 6 to represent groups that have above-average
migration rates and propensities. In this group, 34% of the sample is represented, and
55% of respondents have a migrant child.

Results

Descriptive Results

Table 1 presents descriptive statistics. Panel A focuses on variables included in the
models measuring the effect of migration on elderly kin’s health, and Panel B
describes the variables used to construct the propensity score.

Panel A shows that roughly 5% of the sample died between IFLS-2 and IFLS-3,
and 22% of the sample reported being in poor or fair health at the time of IFLS-3.
Interestingly, between IFLS-2 and IFLS-3, respondents lost an average of 0.3 of
8 possible points on the ADL index. This table shows that our key independent
variable, children’s internal migration, is relatively common among the study
population. The average respondent has 0.58 migrant children, of 3.77 adult children
on average, and 29.7% of respondents have at least one internal migrant child.
Furthermore, there is a significant positive association between children’s migration
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Table 1 Descriptive statistics for analytic sample of adults aged 50 and older

Full Sample
Any Migrant Child vs. No Internal
Migrant Child

Range Mean/% SD Any Migrant No Migrant Test

Panel A. Variables for Analytic Model

Dependent variables

Died, 1997–2000 (%) No/Yes 5.2 3.3 6.0 **

Poor/fair health, 2000 (%) No/Yes 22.2 19.2 23.7 **

Self-reported ADL limitations, 2000 0 to 8 0.30 0.96 0.20 0.35 †

Independent variables

Number of migrant children, 1997 0 to 8 0.58 1.14 1.95 n/a

Any migrant children, 1997 (%) No/Yes 29.7 100

Controls

Age 50 to 99+ 60.6 8.08 60.0 60.9 †

Female No/Yes 51.7 51.8 51.7

Poor SRH, 1993 No/Yes 14.9 12.2 16 **

ADL limitations, 1993 0 to 3 0.37 0.84 0.31 0.39 †

Panel B. Predisposing Variables for Child’s Migration

Characteristics of children aged 15+, 1997

Total number 0 to 15 3.77 2.49 5.23 3.16 **

Total completed secondary school (%) 0 to 100 0.57 1.09 1.18 0.32 **

Total completed postsecondary school (%) 0 to 100 0.08 0.40 0.18 0.05 **

Total married (%) 0 to 100 2.65 2.19 3.43 2.30 *

Measures of household wealth

Household assets (U.S. dollars), 1993 0 to 42,000 5,056 8,051 5,434 5,064 *

Net transfers received (U.S. dollars), 1993 –1,000 to
3,500

64 1,500 229 –5 **

Province (%)

North Sumatra 6 5 8 **

West Sumatra 6 4 8 **

South Sumatra 5 5 4

Lampung 5 4 6 *

West Java 14 17 8 **

Central Java 17 14 23 **

Yogyakarta 8 5 14 **

East Java 18 21 11 **

Bali 6 7 4 **

West Nusa Tenggara 7 8 6 **

South Kalimantan 4 4 2 *

South Sulawesi 6 6 6

All descriptive statistics are calculated on 1997 follow-up sample (n = 2,155) except for 2000 general health
(n = 2,045) and 2000 ADLs (n = 2,016); test of difference based on two-tailed t test of mean difference.

Source: IFLS (1993, 1997, 2000)
†p < .10; *p < .05; **p < .01
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in 1997 and better parental health outcomes in 2000. Respondents with no migrant
children were twice as likely to die between 1997 and 2000 as those with
migrant children (6.0% versus 3.3%). Among the survivors, those with migrant
children were 19% less likely to report poor SRH than those without migrant
children (19.2% versus 23.7%) and also reported 43% fewer ADL limitations
(0.20 versus 0.35).

Panel B illustrates the extent to which migration is correlated with a number of
predisposing variables that we include in the propensity score equation.5

Respondents with at least one migrant child reported more total numbers of children
(5.23 versus 3.16), significantly higher percentages of children that completed
secondary school and postsecondary school, and higher percentages of married
children. Additionally, respondents with migrant children reported greater household
assets and net transfers received compared with respondents without migrant
children. This suggests that in addition to having fewer assets to begin with, parents
with no migrant children also provide more support to family members than they
receive. The descriptive table implies that there are important differences between
respondents with migrant children and those without for both their health outcomes
and their predisposing variables for children’s migration, providing compelling
evidence to proceed with the counterfactual analysis.

Propensity Blocks

To address the selection issues illustrated in Table 1, we create a propensity score using
the pscore package. The results, in Table 2, show that the “supply” of children older
than age 15 (β = .79, p < .001), children that have completed secondary (β = .35, p <
.001) or postsecondary schooling (β = .35, p < .001), and the log net remittances (β =
.09, p < .001) are positively associated with having a migrant child.6 Assets are shown
to be another important predictor of migration, but in a more complex fashion.
Compared with the lowest asset deciles, migration becomes increasingly likely among
higher deciles up to a peak in the fifth decile. Migration has a roughly equal likelihood
among the upper deciles and the lowest deciles.

Finally, we observe strong province-level variations in the propensity to migrate.
Respondents from West Sumatra, Lampung, Central Java, and Yogyakarta, all lying
in close proximity to major urban hubs, have a higher likelihood of migration than
the reference region of North Sumatra. As in most societies, regional variation in
migration propensity is a potential source of omitted variable bias and further
justifies a counterfactual design. After controlling for these factors, we found no
significant association between prior health status in IFLS-1, either SRH or ADL,
and the likelihood of having migrant children in IFLS-2, and thus do not include
these variables in the propensity equation.

5 For child characteristics, we use data from IFLS-2 (1997) to ensure comparability to our independent
migration variable, which is calculated from IFLS-2. For household asset variables, we use data from
IFLS-1 (1993) to capture socioeconomic predisposition over a longer time span.
6 Separate counts for male and female children were not included because they did not improve model fit.
This conforms with previous research, suggesting that male and female migration patterns are comparable
in this population (Frankenberg and Kuhn 2004).
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As a check on the effectiveness of counterfactual analysis in creating a
pseudo-random design, Table 3 shows the mean values of the two most important
covariates of children’s migration behavior: prior transfers received in 1993 and
total children in 1997. These covariates are organized by the total sample, by the
sample inside and outside the ACS, and by propensity blocks. Without propensity
score adjustments, there are significant differences between those with and without

Table 2 Covariates entered into model of propensity to have anyinternal or international migrant children
in 1997

Variable β SE

Characteristics of Children Aged 15+, 1997

Children completed secondary school, 1997 0.63** 0.05

Total children completed postsecondary school 0.35** 0.06

Total children aged 15+, 1997 0.79** 0.16

Total married children, 1997 –0.29** 0.05

Measures of Household Wealth

Household asset deciles, 1993 (ref. = lowest decile)

Decile 2 0.40 0.28

Decile 3 0.52† 0.27

Decile 4 0.58* 0.28

Decile 5 0.84** 0.29

Decile 6 0.46 0.28

Decile 7 0.02 0.29

Decile 8 0.28 0.28

Decile 9 –0.18 0.30

Decile 10 –0.29 0.30

Log total net transfers/remittances reported 1993 0.09** 0.02

Province of Residence (ref. = North Sumatra)

West Sumatra 1.21** 0.33

South Sumatra 0.19 0.35

Lampung 0.95** 0.35

West Java –0.51† 0.30

Central Java 1.51•• 0.26

Yogyakarta 2.33** 0.30

East Java 0.41 0.28

Bali 0.02 0.38

West Nusa Tenggara –1.65** 0.42

South Kalimantan 0.21 0.37

South Sulawesi 0.47 0.33

Constant –3.94** 0.34

Pseudo-R2 0.28

Log-Likelihood 475.70

Source: IFLS (1993, 1997, 2000)
†p < .10; *p < .05; **p < .01
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a migrant child for both variables. The significant differences persist when the
sample is limited to the ACS. Looking by propensity block, however, there are no
significant differences in the number of children or past transfer receipt in any of
the propensity blocks. In other words, although the blocks differ from one another
in terms of propensity to migrate and the covariates of migration, the treated and
untreated cases in each of these blocks are comparable.

Table 4 provides descriptive information for children’s migration and health
outcomes by the full sample, the ACS, and propensity block. The ACS, identified by
pscore, includes individuals with propensities to have a migrant child that range
from 0.02 to 0.99, or 2,033 of the 2,155 initial respondents (94.3% of the original
sample). The 122 cases outside the area of common support have very low migration
propensity: only 5.7% had a migrant child compared with 33.6% inside the ACS.
Within the ACS, Block 1—the low propensity block—is the largest, consisting of
25% of respondents. Block 6, the high propensity block, is the smallest treatment
block, with 9% of respondents. The average proportion having an internal
migrant child ranges from 5.9% in Block 1 to 90.3% in Block 6. The average
number of migrant children (the dosage) ranges from just 0.07 in Block 1 to 2.72
in Block 6.

Panel B of Table 4 illustrates the variations in health outcomes across
propensity blocks. Roughly 5% of all respondents died, but 7.4% of those outside
the ACS died. Within the area of common support, the eventual likelihood of
mortality was much lower in the two highest propensity blocks—3.5% in Block 5,
and 3.2% in Block 6—than in the lower four blocks (which range from 4.4% to
6.7%). For the two SRH measures in 2000, no clear pattern emerges with respect to
variation between treatment blocks. With respect to ADL limitations, however, the
number of limitations is higher among respondents lying outside the ACS than

Table 3 Tests of difference between treated and untreated for two covariates of migration propensity, by
propensity block

Variable All

Inside
Common
Support Block 1 Block 2 Block 3 Block 4 Block 5 Block 6

Outside
Common
Support

Log of Transfers Received, 1993

Any migrant child 1.02 1.01 0.25 0.87 0.58 1.00 1.16 1.65 1.96

No migrant child 0.56 0.60 –0.06 0.79 0.66 1.07 1.39 1.39 –0.03

t test 4.25** 3.86** 1.52 0.45 0.32 0.65 0.30 0.50 0.96

Total Children Aged 15+, 1997

Any migrant child 5.23 5.26 1.77 3.07 4.29 5.54 6.15 8.57 2.57

No migrant child 3.16 3.27 2.77 3.38 4.38 4.96 5.96 7.51 1.07

t test 20.8** 19.3** 0.04 0.74 1.49 0.08 0.33 1.81 4.30**

Observations 2,155 2,033 535 368 448 277 220 185 122

Source: IFLS (1993, 1997, 2000)

**p < .01
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those inside. Taken together, these patterns suggest that the returns of child’s
migration to elderly kin’s health are differentially associated with the propensity to
have a migrant child.

Multivariate Analysis

Having identified an ACS and propensity measures, we proceed to model mortality
between IFLS-2 and IFLS-3, and both SRH and ADLs in IFLS-3, using a
multivariate approach. Health results are vulnerable to the effects of differential
mortality bias, as survival to IFLS-3 was considerably higher for the group with
migrant children. The effect of this bias, however, would be to reduce the size and
significance of our estimates.

Table 5 shows base models of migration-health relationships for the full sample,
without controlling for the propensity to have a migrant child. For each variable, the
columns indicate models using the any migrant children dummy variable or a count
of the number of migrant children as the independent variable. In all cases, migrant
children are associated with a reduced risk of negative health outcomes. We also find
that health deteriorates with older age. Women have a slightly greater risk of poor
health (significant only for ADL limitations) but a significantly lower risk of
mortality. The total number of children older than age 15 has a mild negative
association with poor SRH but is not associated with mortality or ADL limitations.
Controls for prior health status operate in the expected fashion; past limitations
predict future limitation and mortality.

Table 6 demonstrates the impact of introducing a counterfactual approach to
the observed associations between migration and the three health outcomes. We
report the effects of child’s migration using two different measures: a dummy

Table 4 Means of key stimuli, control, and outcome variables for full analytic sample and by treatment
block

Variable All

Inside
Common
Support Block 1 Block 2 Block 3 Block 4 Block 5 Block 6

Outside
Common
Support

Panel A

Migration behavior

Any child out of
district (%)

29.7 33.6 5.9 14.8 32.0 47.6 68.0 90.3 5.7

Total children out
of district

0.58 0.60 0.07 0.17 0.52 0.86 1.40 2.72 0.07

Panel B

Health outcomes

Died, 1997–2000 (%) 5.2 5.0 6.6 4.3 5.8 4.4 3.5 3.2 7.4

Poor SRH, 2000 (%) 22.2 21.4 24.8 22.7 18.5 17.8 23.4 19.0 32.1

ADL limitations, 2000 0.30 0.27 0.29 0.39 0.18 0.23 0.28 0.26 0.58

Observations 2,155 2,033 535 368 448 277 220 185 122

Source: IFLS (1993, 1997, 2000)
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variable for any migrant child, and the number of migrant children. Model 1
reintroduces the unadjusted coefficients from Table 5. Models 2–4 restrict the
analysis to the ACS. For those respondents in the area of common support, Model
3 adds a control variable indicating the predicted propensity to have a migrant
child, and Model 4 adds a series of dummy variables indicating the respondent’s
propensity block. The final column presents the average treatment effect. All
models include the same controls for demographic factors and prior health status
shown in Table 5.

Panel A of Table 6 shows that propensity adjustments have little impact on the
magnitude of the migration-mortality association, but they do affect the level of
significance. Restricting the sample to the ACS reduces the impact of any migrant child
by only 5% and 3% for the number of migrant children. This restriction, however,
reduces the significance of the effect of any migrant children from the p < .05 level of
significance to the p < .10 level. Similarly, adjustments for propensity score and block
have little impact on the magnitude of the migrant child coefficients but lead to
further increases in the standard error of the migration estimates, thereby reducing the
level of significance of the effects. The calculated average treatment effect suggests a
4% reduction in mortality for those with a migrant child (p < .10).

Table 5 Base models of association between children’s rural-urban migration and health/mortality
outcomes

Variable

Died,
1997–2000

Poor SRH,
2000

ADL Limitations,
2000

Any
Migrant
Children

Number of
Migrant
Children

Any
Migrant
Children

Number of
Migrant
Children

Any
Migrant
Children

Number of
Migrant
Children

Migrant children –0.60* –0.43** –0.43** –0.12* –0.11* –0.05**

(–0.30) (0.16) (0.14) (0.06) (0.04) (0.02)

Age, 1997 0.03* 0.03* 0.04** 0.04** 0.03** 0.03**

(0.01) (0.01) (0.01) (0.01) 0.00 0.00

Female –0.46* –0.47* 0.14 0.14 0.15** 0.15**

(0.23) (0.23) (0.12) (0.12) (0.04) (0.04)

Total children aged 15+, 1997 –0.02 –0.01 0.05† 0.05 0.01 0.01

(0.05) (0.05) (0.03) (0.03) (0.01) (0.01)

Poor SRH, 1993 0.85** 0.84** 1.21** 1.22**

(0.25) (0.25) (0.15) (0.15)

ADL limitations score, 1993 0.45** 0.45** 0.24** 0.24**

(0.11) (0.11) (0.04) (0.04)

Constant –4.65** –4.62** –4.13** –4.19** –1.50** –1.51**

(0.73) (0.72) (0.49) (0.49) (0.23) (0.23)

Observations 2,155 2,045 2,016

Log-likelihood/F test 80.2 81.9 119.0 114.1 22.1 21.8

Source: IFLS (1993, 1997, 2000)
†p < .10; *p < .05; **p < .01
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Panel B of Table 6 demonstrates the substantial impact of propensity score
adjustments on the association between migration and poor SRH. Restricting the
sample to the ACS reduces the magnitude of coefficients for any migrant child and
number of migrant children by 8% and 6%, respectively. Adjustments for propensity
score and propensity block have a more substantial impact on the association,
accounting for about a 30% reduction in the coefficient for any migrant children
compared with the unadjusted model and a 40% reduction in the effect of the
number of migrant children. To summarize, Model 1 suggests that respondents with
migrant children have 35% lower odds of reporting poor SRH in the next three years
than those without; however, restricting the sample to the ACS and controlling for
propensity score indicates a more conservative reduction of 23%. More importantly,
coefficients and the average treatment effect for both measures of migration fall well
below the level of statistical significance.

Table 6 Adjustments to relationship between migration in 1997 and health outcomes in 2000 resulting
from different propensity specifications

Area of Common Support

Variable

Total
Population,
Model 1

Model 2:
Unadjusted

Model 3:
Adjusted
for Prop. Score

Model 4:
Adjusted
for Prop. Block

Average
Treatment
Effect

Panel A. Died, 1997–2000

Any migrant children –0.60* –0.57† –0.63† –0.57 –0.04†

(0.30) (0.30) (0.37) (0.36) (0.02)

Number of migrant children –0.43† –0.42** –0.48* –0.45*

(0.16) (0.16) (0.19) (0.18)

Sample size 2,155 2,033 2,033 2,033 2,033

Panel B. Poor SRH, 2000

Any migrant children –0.43† –0.39** –0.27† –0.26 –0.01

(0.14) (0.14) (0.16) (0.16) (0.03)

Number of migrant children –0.12* –-0.11† –0.06 –0.06

(0.06) (0.06) (0.07) (0.07)

Sample size 2,045 1,922 1,922 1,922 1,922

Panel C. ADL Limitations, 2000

Any migrant children –0.11* –0.11* –0.10* –0.10* –0.15*

(0.04) (0.04) (0.05) (0.05) (0.07)

Number of migrant children –0.05† –0.05** –0.05** –0.05**

(0.02) (0.02) (0.02) (0.02)

Sample size 2,016 1,896 1,896 1,896 1,896

Results for any migrant children and number of migrant children reflect separate models. All models
include controls for age, sex, total number of children, and previous health status (not shown).

Source: IFLS (1993, 1997, 2000).
†p < .10; *p < .05; **p < .01
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Panel C of Table 6 finds that propensity corrections have little impact on the
association between migration and ADL limitations. On average, the corrections
reduce the impact of children’s migration by roughly 10%. The relationship between
any migrant children and ADLs, however, remains significant at the p < .05 level.
This result suggests that the impact of migration on ADLs does not vary by
propensity to migrate. Indeed, although migration reduces disability, this does not
mean that those selecting themselves into migration are necessarily those who
would benefit most from migration. The average treatment effect shows that the
ADL scale is reduced by 0.15 points for those with a migrant child and is
significant at the p < .05 level.

Propensity Block Analysis

Table 7 presents the results of subclassified models of mortality, SRH, and ADLs
for respondents in the low, medium, and high migration propensity groups. These
models allow us to examine whether those with higher migration propensities
benefit more from migration than those with low propensities. These models
include all control variables included in previous models as well as dummy
variables for propensity block for the medium and high groups, which include
more than one block. Panel A of Table 7 shows that the effect of any migrant
child and number of migrant children on mortality is negative in all propensity
groups. The effect sizes are much larger and statistically significant only for the
high propensity group.7 In other words, those respondents with the highest
propensity to have migrant children are also those who benefit most in terms of
improved survival.

Figure 1 summarizes the substance of these effects for mortality outcomes. What
emerges is a strong overall mortality gradient between the low, medium, and
high propensity blocks. The calculated probability of dying is twice as high in
the low propensity group as in the high propensity group.8 This does not reflect,
however, a tendency for those in the high propensity group to be better off,
irrespective of whether they have migrant children. On the contrary, elders who
lack migrant children have comparable levels of mortality, irrespective of their
propensity group. The overall mortality advantage of the high propensity group is
driven instead by the two-thirds reduction in mortality risk for those with migrant
children relative to those without. The gap between the low and medium
propensity groups, however, is driven primarily by the tendency for the former
group to have higher mortality, irrespective of children’s migration status. From a
counterfactual standpoint, the medium propensity group would have the best
health outcomes in the absence of migration, but migration allows the high
propensity group to surpass them.

Panel B of Table 7 suggests a different pattern of SRH by propensity status. The
negative association between children’s migration and poor SRH appears to hold

7 While statistical power is limited in our low propensity block, with only 56 treatment cases of 560 total,
the effects are well below the level of statistical significance.
8 These are predicted probabilities derived from separate models; thus, the results are not directly
comparable.
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Table 7 Association of children’s internal migration in 1997 with respondent mortality by propensity

Low Medium High

Panel A. Died, 1997–2000

Any migrant children –0.39 –0.17 –1.02*

(1.06) (0.44) (0.48)

Number of migrant children –0.44 –0.25 –0.53*

(0.90) (0.23) (0.26)

N 535 816 682

Panel B. Poor SRH, 2000

Any migrant children 0.02 –0.76** 0.08

(0.48) (0.26) (0.24)

Number of migrant children 0.11 –0.38† –0.01

(0.42) (0.22) (0.07)

N 495 767 660

Panel C. ADL Limitations, 2000

Any migrant children 0.21 –0.29** 0.02

(0.19) (0.05) (0.07)

Number of migrant children 0.30 –0.15** –0.03†

(0.23) (0.03) (0.02)

N 506 761 629

Results for any migrant children and number of migrant children reflect separate models. All models
include controls for age, sex, total number of children, and previous health status (not shown).

Source: IFLS (1993, 1997, 2000)
†p < .10; *p < .05; **p < .01
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Fig. 1 Predicted probability of dying, 1997–2000, by propensity group and children’s migration status.
Source: IFLS (1993, 1997, 2000)
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only for those in the middle propensity block. Figure 2 summarizes the relationship
between children’s migration and the probability of reporting poor SRH for the three
propensity groups. Levels of SRH exhibit a mild gradient running from low to high
propensity, with the low propensity group reporting substantially worse SRH (27%
poor) than either the medium (21%) or high (19%) groups. In the absence of
migration, the middle group, which benefited most from migration in terms of
SRH, would look more similar to the low propensity group than the high
propensity group. In other words, the benefits of migration for the medium
propensity group merely serve to narrow the gap between the medium and the
high propensity group. It is important to keep in mind, however, the potential
role of mortality selection in these results. Higher rates of mortality among the
medium propensity group may have left behind a more robust group of survivors
than in the high propensity group.

Panel C of Table 7 examines the link between migration and ADLs and reveals a
similar pattern to the child’s migration-SRH analysis. The benefits of children’s
migration for reducing ADL limitations are largely concentrated in the middle
propensity group. The importance of group-specific analysis is particularly striking
in this case. Figure 3 summarizes the relationship between migration and ADL
limitations for each propensity group. When respondents both with and without
migrant children are grouped together, there appears to be a gradient, with the high
propensity group having the fewest limitations. Further, when the analysis is
disaggregated by whether respondents have a migrant child, we see that those
persons in the middle propensity group who have a migrant child are better off than
any other group. Without the benefit of migration, the medium propensity group
would have had no fewer, and perhaps more, ADL limitations than the low
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Fig. 2 Predicted probability of poor SRH, 2000, by propensity group and children’s migration status.
Source: IFLS (1993, 1997, 2000)
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propensity group. Conversely, those respondents in the low propensity group appear
to suffer a health penalty by having a migrant child. Indeed, those respondents in the
low category with a migrant child have substantially higher predicted ADL
limitations than those without, providing compelling evidence that the benefits of
migration are concentrated within specific subgroups.

Discussion and Conclusion

The interaction between migration and population aging has generated concern over
the well-being of elderly persons in rural areas of LDCs, where institutional care
mechanisms cannot substitute for children who have migrated to urban areas. The
results in this article do not confirm these fears. Instead, they corroborate past work
that has found positive effects of children’s migration on the health of left-behind
parents. We improve upon earlier work by using a longitudinal design and a
counterfactual framework to examine whether these returns are differentially
associated with the propensity to have a migrant child. We take advantage of the
counterfactual approach in three ways: by controlling for propensity, calculating an
average treatment effect, and performing subclassified analysis. Although migration
decisions are embedded in an array of predisposing factors that make elders with
migrant children differ from those without migrant children, we nonetheless
found sufficient overlap to identify an area of common support covering 94% of
our sample, including individuals with a predicted propensity ranging from 2%
to 99%.

We find that propensity accounts for some of the positive association between
migration of children and the subsequent health of elders. The effect of children’s
migration was relatively robust for the outcome of mortality, highly robust for
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Fig. 3 Predicted number of ADL limitations, 2000, by propensity group and children’s migration status.
Source: IFLS (1993, 1997, 2000)
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limitations in ADLs, but considerably less robust for SRH. At minimum, we
confirm that children’s migration does not diminish elderly kin’s health in rural
areas—an important finding in itself. If our estimates are unbiased, they imply a
mortality reduction attributable to children’s migration of about 3.6 percentage
points, or from 6% mortality risk over a three-year follow-up period for those
without migrant children to a 2.4% risk for those with migrant children. For a
population in which 30% of elders have migrant children, this implies a
1.2-percentage-point reduction in population mortality attributable to children’s
migration, or about a 20% reduction in total mortality risk associated with
children’s migration.

We also measure the differential effects of children’s migration on the health
of left-behind elders across propensity groups. For each measure of health, we
find that the benefits of migration principally accrued to those with higher
migration propensities. For all health outcomes, those in the lowest propensity
group saw no health benefits from their children’s moves. For SRH outcomes,
migration provided the greatest benefit to those with a moderate propensity to
have migrant children, but the high propensity group nonetheless performed
better overall on all outcome measures. In the case of mortality, benefits
primarily accrued to the high propensity group.

How do we reconcile the substantial health returns to children’s migration for
the medium propensity group with their continued mortality disadvantage relative
to the high propensity group? First, mortality is a more distant outcome than
morbidity. It is therefore not surprising that mortality would be the outcome in
which the high propensity group saw its greatest advantage. Second, all models
controlled for prior health status. Our results therefore reflect only the further
benefits of migration as of 1997 on health through 2000, meaning that the high
propensity group may have already accrued substantial health benefits that are
controlled out of our models.

The question of accumulated benefit raises a key limitation of this and other
migration impact studies: namely, that we measure current migration status rather
than new migration episodes. Although our research design is longitudinal and lends
itself to the sequential identification of predisposing characteristics, treatments, and
outcomes, we do measure current migration status, which is a combination of new
and preexisting migration episodes, rather than looking only at new episodes.
However, in Indonesia, as in most populations, the relative infrequency of new
migration episodes initiating over a four-year time window would provide
insufficient statistical power for measuring health variations.

A second limitation of our study relates to the remaining sources of selectivity
not captured in our model. First, our results may be influenced by attrition bias
because our full sample is restricted to persons who survived between IFLS-1
and IFLS-2, and our SRH and ADL analyses are further restricted to those who
survived to IFLS-3. We may therefore, at the outset, have lost a proportion of the
population in the worst health. Furthermore, our results cannot account for
unobserved sources of self-selection as thoroughly as would a randomized
controlled study. Future studies will face the difficulty of identifying an area of
common support for treatments with less overlap in their covariates, including
international migration in the Indonesian context.
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Nonetheless, our findings add to the growing body of evidence on positive
health impacts of migration for the left-behind by introducing a causal framework
and addressing differential impacts by propensity group. They force us to
consider the complex role of migration in emerging adult health disparities in
many LDCs in several ways. First, the health advantage gained by elders with
migrant children, compared with those without, is itself a form of health
disparity. Recent research has found a relatively limited empirical association
between traditional measures of socioeconomic status (i.e., wealth, education)
and mortality in many LDCs (Liang et al. 2001; Zimmer et al. 2004; Zimmer and
Martin 2007). We thus might argue that migration is the single greatest source of
health disparity among the rural elderly in many LDCs and deserves considerably
greater attention in national reporting.

Second, the health benefits of migration do not accrue equally to all elders, with
significantly greater benefits for high propensity groups and no benefits for low
propensity groups. To be clear, we are not saying that migration exacerbates preexisting
health disparities, as mere membership in the high propensity group accords no health
benefits to elders. Instead, we are stating that contingent on children’s migration, those
in the high propensity group will benefit more than others. To complicate things further,
our propensity groups do not coincide with any easily identifiable socioeconomic or
class distinction, despite the inclusion of a number of socioeconomic factors—such as
family size, education, and province of origin—in our propensity equation. Finally, we
must recognize that as the migration process unfolds over time and through the gradual
accumulation of migration-specific social capital across communities and networks,
health benefits could accrue to low propensity elders, either through increased migration
or through changes in the economy or health system driven indirectly by the migration
process (Kuhn 2003; Massey et al. 1999).

In the meantime, we must recognize that migration is a powerful determinant of
health, but not a panacea for emerging health needs in LDCs. Migration has only
limited potential to address the health needs of all elders. Separate evidence suggests
that migration may be less beneficial, or even detrimental, to the health of the
left-behind spouses and children of migrants (Asis and Baggio 2003; Battistella and
Gastardo-Conaco 1998; Roy and Nangia 2003). Future research must more
specifically address the barriers in the migration process that make it both less
common and less beneficial for some. Such work could point the way to the
development of social or financial markets that can mitigate the risks and spread the
benefits of the migration to have a greater impact on rural health. Innovative
programs—such as migration insurance, rotating migration credit circles, and
remittance investment funds—could allow migration to reach its true potential by
extending its impact from solely helping immediate families to improving whole
communities and health systems.
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