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MIGRADOLLARS AND MORTALITY: THE EFFECTS OF MIGRATION ON INFANT 
SURVIVAL IN MEXICO* 

SHAWN MALlA KANAIAUPUNI AND KATHARINE M. DONATO 

We apply multilevel methods to data from Mexico to examine 
how village migration patterns affect infant survival outcomes in 
origins. We argue that migration is a cumulative process with vary- 
ing health effects at different stages of its progression, and test sev- 
eral related hypotheses. Findings suggest higher rates of infant 
mortality in communities experiencing intense U.S. migration. How- 
ever, two factors diminish the disruptive effects of migration: 
migradollars, or migrant remittances to villages, and the institu- 
tionalization of migration over time. Mortality risks are low when 
remittances are high and decrease as migration becomes increas- 
ingly salient to livelihoods of communities. Together, the findings 
indicate eventual benefits to all infants, irrespective of household 
migration experience, as a result of the development of social and 
economic processes related to U.S. migration. 

t ew studies have examined how migration affects the 
health of populations in origin communities. Although some 
have linked human mobility to the spread of vector-borne 
diseases, such as malaria and tuberculosis, in destinations 
(see Lederberg, Shope, and Oaks 1992; Prothero 1977, 1989; 
Service 1989) many more factors influence the relationship 
between health and migration. Examining the effects of mi- 
gration on health is critical in Mexico, where U.S. migration 
is a long-standing tradition from many regions (Jones 1988; 
Massey, Goldring, and Durand 1994) and stark inequities in 
health outcomes are commonplace (Frenk et al. 1989). 

In this context, migration may affect health and mortal- 
ity by changing economic resources and investment patterns 
of individuals and communities, shifting familial and social 
networks, and providing new information about health and 
lifestyles. As part of a larger project about the health conse- 
quences of migration, the present analysis tests several hy- 
potheses regarding the effects of migration on survival out- 
comes for Mexican infants. We argue that the survival ben- 
efits attributable to migration are not immediate, but are the 
result of a cumulative process that accrues over time. More- 

'Shawn Malia Kanaiaupuni, Center for Demography and Ecology, 
University of Wisconsin-Madison, 11 80 Observatory Drive, Madison, WI 
53706; E-mail: skanaiau@ssc.wisc.edu. Katharine M. Donato, Department 
of Sociology, Louisiana State University. This paper was first presented at 
the 1996 annual meeting of the Population Association of America in New 
Orleans, and later in 1996 at El Ccntro de Investigaciones Histbricas, San 
Luis Potosi, MCxico. We gratefully acknowledge support from the William 
and Flora Hewlett Foundation, Rockefeller and Mellon Foundations, and 
the National Institute of Health. We also thank Adam Gamoran, Douglas 
Massey, Jorge Durand, Larry Bumpass, and several anonymous reviewers 
who provided comments on earlier drafts. 

Demography, Volume 36-Number 3, August 1999: 339-353 

over, benefits accrue to entire communities and are not lim- 
ited to infants in households with migrants. 

Because of data limitations, few studies have viewed 
health and migration as interlinked historical processes. We 
overcome this problem using retrospective data collected in 
25 Mexican communities located in central Mexico to ex- 
plore the effects of migration on one indicator of health, in- 
fant mortality. We examine several hypotheses about the ef- 
fects of migration and its development. Our findings suggest 
higher rates of infant mortality as migration rates intensify. 
However, two factors diminish the disruptive effects of mi- 
gration: migradollars, which are U.S. remittances to commu- 
nities, and the institutionalization of the migration over time. 
Mortality risks fall when remittances are high and when mi- 
gration becomes increasingly salient to the livelihoods of 
communities. Together, these findings indicate eventual ben- 
efits to infant survival as a result of social and economic pro- 
cesses related to U.S. migration. 

MORTALITY AND HEALTH CHANGES IN MEXICO 
Since the beginning of the twentieth century, mortality in 
Mexico has declined (Bobadilla et al. 1993; Frenk et al. 
1989). Life expectancy almost doubled in the first 50 years 
(from 25 to 48 years) and grew to approximately 70 years by 
1990. Despite this century-long change, shifts in the age 
structure of mortality were greatest between 1970 and 1985 
(Bobadilla et al. 1993). During this period, deaths to chil- 
dren less than one year old declined dramatically, dropping 
from approximately 30% to 20% of all deaths. Thereafter, 
the downward shift continued at a slower rate. By 1995, in- 
fant deaths accounted for just 17.5% of total mortality. 

On the whole, infant mortality rates have declined con- 
siderably. In 1990, the infant mortality rate dropped to ap- 
proximately 30 infant deaths per 1,000 live births, compared 
with 80 per 1,000 in 1970. Despite the improvement, how- 
ever, there remains notable variation by socioeconomic sta- 
tus. Among poor rural populations, infant mortality rates 
were as high as 53 deaths per 1,000 live births in 1990 (Na- 
tional Population Council [CONAPO] 1995). 

These demographic changes have accompanied the pro- 
cess of economic development in Mexico. For example, 
since the creation of the Ministry of Health in 1940, the 
Mexican government has offered social security to increas- 
ing numbers of Mexicans. The benefits have meant that more 
than half of the Mexican population had health coverage in 
1990 (Bobadilla et al. 1993). Unfortunately, however, eco- 
nomic development does not immediately yield positive out- 
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comes. In Mexico, the poor bear the burden of disease. Ineq- 
uities in wealth have created polarized health outcomes so 
that patterns of morbidity are characterized by "infectious 
disease and malnutrition coexistent with noncommunicable 
diseases and injury" (Bobadilla et al. 1993:56) and the re- 
emergence of epidemic diseases such as dengue fever, ma- 
laria, and cholera (Frenk et al. 1989:34). 

LINKS BETWEEN U.S. MIGRATION AND HEALTH 
IN MEXICO 
Although the potential health effects of migration reflect 
both household- and community-level processes, the direc- 
tion of these effects may not be uniform. In many areas, mi- 
grant remittances provide a buffer against local and national 
economic fluctuation (Grindle 1987). Therefore, in theory, 
migration should enable households and communities to im- 
prove overall well-being by raising standards of living and 
enhancing local environments (Durand, Parrado, and Massey 
1996; Taylor and Wyatt 1996). 

In practice, however, the effects may not be so simple. 
Typically, men travel to the United States alone and stay for 
extended periods, while other family members remain at 
h0me.l Studies of migration generally have found that eco- 
nomic benefits do not necessarily translate into adequate sup- 
port for families at home (Kanaiaupuni 1998; United Nations 
Population Fund 1993). For example, the migration of house- 
hold heads means the temporary absence of a primary source 
of economic and social support for households (especially 
because most women do not work for wages in Mexico). 
Therefore, migration may worsen health outcomes in the 
short run because origin families have less money to sustain 
themselves than they would have if household heads re- 
mained home. Even if income is quickly remitted to origin 
families, migration may not improve familial health. For 
many households, remittances sent back to origin communi- 
ties are minimal or largely consumed by debts, thus barely 
meeting monthly consumption needs (Casillas Moreno 1985; 
Kanaiaupuni 1995; Stephens 1990). 

For others, however, remittances finance celebrations or 
the purchase of land, homes, and businesses (Dinerman 
1982; Mines 1982). Thus, U.S. migrant remittances may help 
to revitalize the economies of origin communities, creating 
new forms of commerce and job opportunities (Lindstrom 
1996; Massey and Parrado 1998) and enhancing community 
development and family well-being (Durand, Kandel et al. 
1996; Durand, Parrado, and Massey 1996; Massey and 
Parrado 1994). 

Our ongoing fieldwork in central western Mexico sup- 
ports this argument. Many of the rural hamlets dotting the 
Mexican landscape offer little in the way of infrastructure. As 
elected municipal officials in many communities, for ex- 
ample, prior migrants have made substantial improvements 

I .  Women also migrate, but to a lesser extent than men (Donato 1993). 
For example, women accounted for less than 20% of all Mexicans who re- 
ported working or looking for work in the United States at any point in their 
lives in 1992 (Encuesta Nacional de la Dindmica Demogrdfica; cf. Durand, 
Massey, and Zenteno 1998:30). 

in living standards by providing an array of community ser- 
vices (Espinosa 1998). Over time, armed with migradollars, 
communities organize to pave streets, to open kindergartens, 
or to ensure a consistent water or electricity supply (Goldring 
1996; personal interviews, Municipal Secretary Guttierez, 
April 10, 1993 and Municipal President Rodriguez Luna 
March 6, 1996). 

We argue that the relationship between migration and 
health is one that unfolds over time, independen<of ongoing 
national improvements in health and infant mortality. We ex- 
pect that observable health benefits from migration lag be- 
hind the onset of direct economic benefits for two reasons. 
First and foremost, accumulating enough resources to build 
basic infrastructure is time-consuming. As more people mi- 
grate, origin communities may witness a more diverse set of 
services and infrastructure, which are sustained by U.S. re- 
mittances and continued migration. The end result is im- 
proved living conditions and better health in places where 

.+ U.S. migration is common. 
Second, even if economic investments are made when 

communities are in an early stage of migration, health may be 
slower to change. Thus, observable differences in health may 
not be immediate, but may emerge as households and com- 
munities adapt and respond to the migration process. Expand- 
ing on the work of Massey et al. (1994), we refer to this cu- 
mulative process as the institutionalization of migration in 
sending communities. We operationalize this idea by consid- 
ering the effects of various community indicators, such as 
overall migration prevalence and remittances and the length 
of time that villages have participated in U.S. migration. 

HYPOTHESES 
Quick to respond to economic improvements, infant mortal- 
ity is a salient dimension of local health conditions. There- 
fore, we use it as a first step toward understanding the multi- 
dimensional relationship between migration and health. We 
test our hypotheses regarding this relationship using a time- 
sensitive modeling strategy that considers the community- 
specific trajectory of migration, net of other period effects. 
We expect that infant death likelihoods vary by individual- 
level attributes, community characteristics, and other condi- 
tions in the year of birth. 

Individual-Level Effects 
Migration of household members disrupts the division of la- 
bor and income jlows, thereby increasing the risks of mor- 
tality to infants. Normal income generation activities may 
be curtailed and infants may be left alone or may be 
breastfed for shorter durations as mothers take on additional 
responsibilities. 

HI .  The risk of mortality is highest for children 
in households disrupted by frequent absences 
of the head. 

H,. Disruptive effects decrease as heads gain ex- 
perience in the United States and as house- 
holds adapt to extended absences. Greater 
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U.S. experience signifies accumulated know- 
ledge, more U.S. work experience, and pos- 
sibly improved language skills-factors that 
lower the uncertainty of migrant earnings and 
remittances. Thus, the more U.S. experience, 
the greater a migrant's ability to remit, indi- 
rectly ensuring child survival. 

H,. Familial networks linking households to the 
United States lower infant mortality risks by 
transmitting information and resources. 

Community-Level Effects 
Health benefits attributable to migration do not appear im- 
mediately; migration raises infant mortality in the short run 
and lowers mortality risks in the long run. Initially, migra- 
tion disrupts normal community activities as growing num- 
bers of the able-bodied workforce leave home, and infant 
mortality levels rise. Over time, however, migration brings 
positive changes as it becomes an institutionalized part of 
local life, raising standards of living and infant survival 
probabilities. 

H,. 	 Infant mortality risks rise as the intensity of 
migration gains pace. But the distribution is 
curvilinear, with the most dramatic effects 
occurring at high levels of emigration. 

H,. 	With the institutionalization of migration 
over time, survival chances improve as com- 
munities adjust to the effects of increasing 
migration and take advantage of any benefits. 

H,. 	Accompanying institutionalized migration 
patterns are potential gains through incoming 
migradollars, which diminish the disruptive 
effects of high migration rates, providing 
more immediate survival benefits. 

DATA AND METHODS 
The following analysis is based on data from the Mexican 
Migration Project, which surveyed Mexican communities 
during the winters of 1987-1988 through 1992-1993 (Mexi- 
can Migration Project 1995). The communities are located 
in five Mexican states-Guanajuato, Jalisco, Michoacan, 
Nayarit, Zacatecas-that have traditionally sent, and con- 
tinue to send, many migrants to the United States (Dagodag 
1975; Durand et al. 1998; Jones 1988). The states of Guana- 
juato, Jalisco, and Michoacan together accounted for about 
30% of all Mexico-U.S. migrants throughout the twentieth 
century; migrants from Nayarit represented less than 1% and 
those from Zacatecas, about 5% (Durand et al. 1998). Al- 
though migration northward has recently diversified to in- 
clude other Mexican states, we assume that the health effects 
of migration in new sending areas follow patterns similar to 
those described here. 

Within each state, a simple random sample of 150-200 
households was drawn, and households were interviewed 

during December and January in successive years between 
1987 and 1992. Because these months are the best times to 
locate U.S. migrants in Mexico, the sample is representative 
of housing units occupied in these communities during the 
winter months of the years 1987-1992. 

Respondents were interviewed using ethnosurvey meth- 
ods (Massey et al. 1987). Information was collected on the 
social, economic, and demographic characteristics of per- 
sons in sample households. The ethnosurvey asked whether 
household members, including the head, spouse, and resi- 
dent children. had ever been to the United States. If so. it 
also obtained information about the first and most recknt 
trip to the United States, including the date of initial entry, 
duration, occupation, wage, place of destination, and legal 
status. Although retrospective histories obviously contain 
some recall error, checks for internal consistency revealed 
that migrants were able to remember with considerable ac- 
curacy the years when they left for the United States (see 
Massey et al. 1987). 

Although they are not strictly representative of all 
migrant-sending or other areas in Mexico, communities were 
chosen to include a range of economic and cultural charac- 
teristics in the principal sending states of Mexico. As a re- 
sult, they represent a variety of communities, from small ru- 
ral villages to sprawling urban centers. Migration experience 
in these communities also varies substantially. At the time of 
the survey, the proportion of the population over age 15 with 
migration experience ranged from 0.11 to 0.73 (data not 
shown).= 

We use retrospective household and community records 
to reconstruct the first year of life for all children born since 
1950, excluding cases of multiple births reported in a single 
year.3 The dependent variable is coded as 1 if a death oc- 
curred and 0 otherwise. For each infant, the probability of 
death in year t is regressed on time-varying ;ovariates that 
record household and community attributes as of the prior 
year, t - 1. The data set thus captures year-to-year changes in 
households and communities. 

Of primary concern is a set of community migration at- 
tributes that we expect to influence the well-being of chil- 
dren. We operationalize our hypotheses regarding these ef- 
fects with three measures. The first is the estimated amount 

2. The approximately 200 households sampled in each state produced 
Mexican sampling fractions that ranged from 0.029 to 0.699, depending on 
the number of households in the sampling frame. Although refusal rates var- 
ied from 1% to 15%, ficld reports suggest that high rates reflected distrust 
generated by local political conditions rather than the projcct. Additional 
information about communitics in this analysis ( I  through 19 and 25 through 
29) inay bc obtained on-line at http://lcxis.pop.upenn.cdu/mexmig. 

3 .  Although we may incur recall error by relying on sclf-reported ret- 
rospective data on deaths, we expcct it is randomly distributed across mi- 
grant and nonmigrant households and does not represent a source of selec- 
tivity. Furthermore, to reduce this source of error, trained intecviewers 
iinpleinented strategies to assist respondents in recalling these details. For 
cxample, intcrvicwcrs regularly cross-checked fertility and marital histo- 
rics. To thc extent that women with Inore births found recall more difficult, 
interviewers gcncrally reported that womcn wcrc able to rccall immcdiatcly 
how Inany children dicd, but somctimcs needed morc time and prompting to 
rc~nc~nbcrwhcn thcy dicd. 

http://lcxis.pop.upenn.cdu/mexmig


of U.S. dollars remitted or transferred to origin communi- u 


ties by migrants, also known as migradollars (Durand 1986, 
1988). Based on information about yearly remittances and 
pocket transfers, this measure, derived by Massey and 
~ a r r a d o  (1994), estimates total cash payments transferred 
by Mexicans working in the United States on their most re- 
cent trip. We estimate annual amounts by multiplying 
monthly remittances by the length of the U.S. trip, then 
summing across migrants by year (for details, see Massey 
and Parrado 1994: 1 O).4 Because they exclude the value of 
in-kind transfers and social security payments, these esti- 
mates understate the total capital flow from migration. 
However, they provide a gauge of cash transfers to commu- 
nities in our sample, which will affect infant mortality. Re- 
call that the objective is to test whether incoming migra- 
dollars, as estimated by this measure (and logged), benefit 
infant survival in the community, irrespective of migration 
attributes at the individual level. 

With a second measure, we estimate the intensity of mi- 
gration from each village by constructing a ratio of the popu- 
lation (aged 15 or older) who had ever been to the United 
States, for all people alive in each year.5 Substantively, this 
measure reflects the cumulative prevalence of migration in 
origin villages in a given year. Because we expect varied in- 
fant mortality effects at different levels, three dummy vari- 
ables measure the level of migration intensity in a given year: 
less than 20%, representing community-years experienced by 
one fifth of all infants; 20% to 47%, or the mid-range; and 
greater than 47% of the population, representing the upper 
quintile of the sample distribution. 

The third variable operationalizes the institutionalization 
of the migration process in communities. It summarizes the 
time lapsed between each year and the year that each village 
first achieved a migration intensity of 0.25 of the population 
alive, which is the median for this sample. Therefore, in each 
community-year, we consider whether at least 25% of the 
population aged 15 and older had ever migrated and, if so, the 
years elapsed since that level was first reached. We use the 
length of community exposure to migration levels equal to or 
greater than the overall median to indicate the degree to which 
migration is institutionalized; thus, longer exposure equals 
greater institutionalization. The measure is categorized into 
five stages (dummy indicators): 0 to 4 years, 5 to 9 years, 10 to 
20 years, 20 or more years, and all years before the median 
intensity level. 

Finally, we include the following variables that describe 
household migration experiences: (1) the number of U.S. 
trips reported by household heads, (2) their total months of 

4. Givcn the limitcd houschold data availablc on rcmittanccs, thcsc 
cstimatcs arc safcr uscd in aggrcgatc form bccausc thcy rcducc thc cffccts 
of reporting error on any infant's dcath risk. 

5. We did not calculatc scx-spccific mcasurcs of migration intcnsity 
bccausc thcy introduccd high lcvcls of collincarity into our modcls, inaking 
statistically rcliablc cstimatcs impossiblc. Thus, we could havc cithcr in- 
cludcd only mcn in this mcasurc or  includcd mcn and woincn. Wc chosc to 
includc womcn and mcn in our mcasurc of migration intcnsity. In futurc 
work, wc will morc closcly cxaminc scx-spccific intcnsity cffccts. 
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accumulated U.S. experience, and (3) the number of family 
members who migrated. These covariates control for differ- 
ent household experiences with migratiom6 

Our hypotheses specify migration mechanisms operat- 
ing at two levels of analysis: the individual level and the 
community level. However, we also expect period effects 
arising from shifts in economic development and health care. 
To disentangle period effects from migration effects and to 
avoid common problems plaguing analyses that rely on clus- 
tered data within communities, we use a form of hierarchical 
linear models (HLM) known as hierarchical generalized lin- 
ear modeling methods to predict the binary outcome of in- 
fant death. 

HLM's central feature is its ability to separate the error 
variance by level of analysis-that occurring within commu- 
nities, between communities, and over time-thereby giving 
a proper estimate of the variability of regression coefficients 
(Bryk and Raudenbush 1992). Therefore, without violating 
the assumption of independent errors, we can estimate the 
probability that infants in the same community-year die. 
Thus, we specify a multilevel model that incorporates three 
levels of analysis: individual, community, and year. This ap- 
proach improves our ability to obtain reliable coefficients.' 
HLM procedures also permit tests for heterogeneity of re- 
gression slopes between levels of analysis. This enables an 
assessment of the extent and determinants of time-varying 
effects-that is, interactions between the effects of the ex- 
planatory variables and time. 

We present several three-level explanatory models and 
examine the predictive power obtained by separately enter- 
ing indicators of migration intensity, remittances, and insti- 
tutionalization. We also specify several multilevel interac- 
tions that examine the impact of period effects on the rela- 
tionship between migration and health. At the individual 
level (Level I), a Bernoulli model predicts the likelihood of 
death among i = 1,.. .,,, infants, which are nested within each 
of c = 1,.. .,C, communities (Level 2 units), which, in turn, 
are nested within each of t = 1,.. . ,T years (Level 3 units; 
Bryk, Raudenbush, and Congdon 1996). Thus, the outcome 
for case i is, 

Tc,= 1% [Orct 1 - Oic, I= no,, + n,,, (Frequency),,, 
+ n,,, (Experience),,, + n,,, (Networks),,, 
+ n,,, (Individual Attributes) ,,,, (1) 

6. Data constraints prcvcnt full cxamination of  thc causal hypoth- 
cscs sct out carlicr. An ideal tcst of our micro-lcvel hypothcses would 
rcquirc longitudinal data that capturc within houschold information on 
migration, income, houschold labor force composition, child carc arrangc- 
mcnts, and hcalth over time. To our knowlcdgc, no data pcrmit this typc 
of analysis. In the future, howcvcr, wc expcct to complete such an analy- 
sis using longitudinal data that wc arc currcntly collccting in Mcxico and 
thc Unitcd Statcs. 

7. Bccausc of liinitcd dcgrccs of frccdom, wc cannot co~npletcly avoid 
problcins of clustercd data within houscholds. Howcvcr, wc includc mca- 
surcs of sociocconomic status and mothcr's cducation, which othcr studics 
havc found to cxplain most of the intcrhouschold hctcrogcncity in child 
mortality (sce Das Gupta 1997; Guo 1993). 
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where q.,,is the log of the odds of infant i's death in commu- 
nity c, year t; .no,,.. ..n4,,are coefficients for the intercept and 
each explanatory variable. 

For this analysis, the intercept .no,, was allowed to vary 
across communities, and other effects were fixed at the over- 
all mean. (For simplicity, we present separate equations at 
each level and single terms to represent the sets of explana- 
tory variables measuring individual attributes and commu- 
nity context in Eqs. (1) and (2).) This decision was made after 
heterogeneity tests (not shown) revealed that the effects of 
migration frequency (K,,,) and experience (K,,,) were not sig- 
nificantly different between communities. The community- 
level (Level 2) equation estimates effects of community vari- 
ables: 

.noc,= Po01 + P o l l  (Intensity),, + Po21  (Migradollars),,
+ Po,, (Institutionalization),, 
+ PO4,(Community Context),, + roc,, (2) 

where outcome .no,, is interpreted as the average child's prob- 
ability of death in each community; Pool...Po,, are Level 2 in- 
tercept and coefficients for each community variable; and roc, 
is the Level 2 random effect. 

Finally, we analyze the year-level (Level 3) equation 
without covariates. We then add periods to capture the ef- 
fects of major shifts in infant mortality and health on the 
community-level intercept across the years: 

Thus, Eq. (3) captures community mean probabilities of 
infant death (Pool) in the two periods (relative to the period 
1950-1969), where yo,,.. .yo,, are Level 3 coefficients and uoo, 
is a Level 3 random effect. Across communities, we allow 
the effects of migradollars and intensity in Eq. (2) to vary 
randomly between years to test for heterogeneity. If signifi- 
cantly heterogeneous between years, the coefficients from 
these unconstrained effects in Eq. (2) are used as dependent 
variables in the Level 3 equations. For example, 

where Po,,and Po2,, the effects of migration intensity and re- 
mittances, are "slopes-as-outcomes"; yloo.. . ylo2and yzo0. . . yZo2 
are Level 3 coefficients; and u,,, and u,,, are random effects 
for each respective outcome (Bryk et al. 1996). 

The specification in Eq. (4) tests the possibility that 
disruptive effects of intensity (Pol,) on community mean 
probabilities of infant death are conditional on the year and 
its square: For instance, effects may be of greater magnitude 
in earlier years and taper off in later years when overall in- 
fant mortality rates become more stable.8 HLM calculates 
the five equations simultaneously using generalized least 

8. This requires that the two unconstrained variables are centered on 
the yearly mean, all other variables are centered on the grand mean for the 
entire sample, and thc yearly average for each of thc two variables is in- 
cluded in Eq. (3) for the intercept (Bryk and Raudenbush 1992:26-28). 

square estimators of the Level 2 and Level 3 coefficients 
and restricted maximum-likelihood estimators of the vari- 
ance and covariance parameter^.^ 

In this analysis, a few sources of selectivity may influ- 
ence the household migration effects. First, migrants may be 
healthier than nonmigrants. This may result in (1) spurious 
household-level migration effects that are actually due to su- 
perior genetic makeup (because infants with healthy parents 
may be less likely to die); or (2) an overestimate of positive 
(i.e., higher mortality) community-level migration effects 
due to a relatively unhealthy origin population. If the first is 
true, then we should find that all household migration mea- 
sures reduce mortality, a finding not supported by the analy- 
sis we present. Further, effects stemming from the latter bias 
should be small because most migration has been circular, 
involving men rather than entire families (Durand et al. 1998; 
Massey et al. 1987). For example, among undocumented 
Mexican migrants, Massey and Singer (1995:211) note that 
between 1965 and 1990, "86% of all entries were offset by 
departures." 

Second, migrants may be less healthy than nonmigrants. 
Mexico-U.S. migrants have been characterized as negatively 
selected (Borjas 1990) such that rural residents with low lev- 
els of education often migrate with the onset of commercial- 
ized agricultural production (Arizpe 1982; Massey 1988). 
This relationship suggests a problem inherent in attributing 
health outcomes to migration, because less-educated rural 
migrants may be poorer and less healthy. Despite apparent 
negative selection in terms of skills and education, however, 
the available literature on health of Mexican immigrants sug- 
gests the opposite. Much U.S.-based research has docu- 
mented positive health outcomes among Mexican immigrants 
in the United States relative to the native-born population, 
even though immigrants are notably poorer and less educated 
(Becerra et al. 1991).1° 

Although we cannot address this selection issue without 
panel data, current knowledge about Mexican migration per- 
mits two important observations related to the issue. First, 
prior studies suggest that the wealthiest do not migrate and 
the poorest are unable to migrate (e.g., Arizpe 1982); thus, 
migration is unlikely among persons at the ends of the socio- 
economic distribution (Arzipe 1982; Durand and Massey 
1992). Second, because Mexican migration is a social pro- 
cess that has grown increasingly less selective, the relation- 
ship between migration and wealth has weakened over time 
(Massey et al. 1987, 1994). For example, data from the Mexi- 
can Migration Project reveal that although nonmigrants have 

9. Sce Bryk ct al. (1996:128) for details about estimator propcrties. 
Although they provide better estimates of  Level 2 and 3 variance and re- 
gression coefficients than marginalized quasi-likelihood, they may still con- 
tain bias (Rodriguez and Goldman 1995). Recent work promises a better 
way to handle large data sets with nonlinear outcomes and multidimensional 
random effects (sce Raudenbush and Yang 1998). 

10. Although some parents of unhealthy children may migrate in 
scarch of  medical services, migrant parents of unhealthy children may also 
return to Mexico from abroad, whereas others may decidc not to leavc their 
sick children. We are unable to assess these possibilities with our data. 
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FIGURE 1. PERCENTAGE OF DEATHS IN FIRST YEAR OF LIFE (OF LIVE BIRTHS) IN 25 MEXICAN COMMUNITIES, BY 
INSTITUTIONALIZATION OF MIGRATION 

Prior 0-2 3-5 6 9  10-19 201. 

Years Elapsed Since Community Migration 

Participation Rate of 25% (overall median) 


higher education, on average, they hold slightly lower socio- 
economic status (measured by ownership of home, property, 
and/or business) than migrants (data not shown). Thus, mi- 
grants originate from increasingly diverse backgrounds 
(Bustamante et al. 1998). To correct for the possibility of poor 
infant health as a motivating force of migration, we measure 
household levels of migration in the year before an infant's 
birth." Therefore, although selectivity bias should not have a 
large impact on the community-level migration effects, read- 
ers should interpret the household effects with caution. 

Descriptive Analyses 
A major premise of this paper is that the path of the migra- 
tion process over time has different consequences for infant 
health at different stages, intensity levels, and remittance lev- 
els. Our first piece of evidence on this point appears in Fig- 
ure 1. Deaths climb as communities initially adjust to large 
numbers of migrants. Over time, however, sustained rates of 
high migration improve survival risks. 

One mechanism that contributes to this relationship may 
be the income generated by migrants. For example, Table 1 
reveals that levels of migradollars (categorized for ease of 
presentation) increase as migration becomes institutionalized 
and communities gain greater experience with higher migra- 
tion rates, In fact, all community-years in which remittances 

11. Clearly, this correction does not account for the health of house-
hold members other than the infant. Having unhealthy family members may 
also influence migration, but modeling this selection is a complicatcd mat- 
tcr that far surpasses these data. 

were at least $10,000 (about 8% of sample observations) oc- 
curred at later stages of the migration process, reflecting 
lengthy experiences with migration rates higher than or equal 
to median intensity. Thus, long periods of migration at higher 
rates provide the necessary conditions for large sums of an- 
nual migradollars that may improve infant mortality. 

Figure 2 reveals that the effect of migrant remittances 
on infant health is positive. Although infant mortality may 
grow as more community residents migrate, infant deaths 
decrease when incoming remittances are substantial-even 
when the intensity of migration is as high as 70%. On the 
other hand, without large remittances, growing migration 
rates may be detrimental to infant health. 

TABLE 1. 	 MIGRATION INSTITUTIONALIZATION AND AN- 
NUAL CASH REMITTANCESa 

Years Elapsed Since Community 
Migration Rate of 25% 

Years Annual 
Remittances Rate 0-2 3-5 629 10-19 20+ 
Totaled: < 25% Years Years Years Years Years 

Less than $1,000 38.3 2.8 5.7 13.6 26.3 13.2 
$1,000-$9,999 11.4 1.1 1.1 4.7 9.2 72.5 
$1 O,OOO+ 0.0 0.0 0.0 0.0 6.9 93.1 

Number of Years 	 935 

"Data are bascd on 25 communities. 
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FIGURE 2. 	DEATHS IN FIRST YEAR OF LIFE (PER 1,000 LIVE BIRTHS) IN 25 MEXICAN COMMUNITIES, BY MIGRATION INTEN- 
SITY AND MIGRADOLLARS 

d .-
c4 zoo 

Ratio of Migrants to Population Alive 

Note: Samplc sizcs arc 11,072 for lcss than $1,000; 15,100 for $1,000-$9,999; s~ n d3,393 for $10,000+. 

Multivariate Analyses 	 analysis includes a measure of the socioeconomic status of 
households. This measure operationalizes the link between 

Table 2 provides descriptive statistics for infant mortality poverty and households by incorporating access to resources, 
outcomes and explanatory variables considered in the multi- such as land, cattle, labor, credit, tools, and technology, as well 
level analysis. The information is first summed over all as to a means of income generation through labor market op- 
community-years and then separated into three periods that portunities (Donato and Kanaiaupuni, forthcoming; Youssef 
capture the major shifts in aggregate infant mortality rates. 1983). Each infant was assigned a score of 1 in any year that he 
In this sample, death occurred to 5% of all reported live or she lived in a household with any of the following assets: 
births, with substantial declines occurring after 1970.12 We modern tile floors, at least five rooms, five or more hectares of 
are reassured by the fact that the ratios of infant mortality to land, or a commercial business. The sum of these scores re- 
live births observed with these data (not shown here) fall sulted in a measure of socioeconomic status ranging from 0 
within range of those reported by CONAPO, given that many (low) to 4 (high). Table 2 shows an average socioeconomic 
of our respondents come from rural origins. status score of 0.52, indicating that most households held very 

Individual-level measures refer to the unique set of ma- few assets. 
ternal and household attributes that affect the risks of death. Household migration measures appear next in Table 2. 
Important to the analysis are mother's age and completed During the young lifetimes of the sample population, the av- 
years of education, and the number of minors present at erage household head took two or more trips to the United 
home. We expect that children born to more mature and edu- States and accumulated a total of two years there. Most in- 
cated mothers have better odds of survival, whereas more fants had at least one other relative with U.S. experience, but 
minors present in the household (under 18 years) may in- some had as many as 19 migrant relatives (not shown). 
crease the competition for household resources and raise the Our community measures describe contextual condi- 
risk of death. The average child spent his or her first year of tions that may affect the mortality risks of infants. In gen- 
life with a mother aged 29 who completed almost four years eral, lower mortality risks should appear in communities 
of school and had about four older siblings. with greater economic development. Two measures are es- 

Because wealth is a key determinant of child survival pecially relevant to changing health conditions over time 
(Cravioto and de Licardie 1973; Wood and Carvalho 1988), the and may help to explain between-community variation: (1) 

availability of potable water, which in theory improves sur- 
12. This perccntagc is not statistically diffcrent bctwccn households vival but in practice may worsen infant health by transmit- 

with and without migrant heads ( x 2= 1.022,p = 0.3 12). ting bacterial and other diseases (e.g., see Marston 1998); 
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TABLE 2. MEANS FOR EXPLANATORY VARIABLES INCLUDED IN THE MULTILEVEL MODEL, BY PERIOD: 
25 MEXICAN COMMUNITIES 

Variable 

Infant Death (Proportion) 

1950-1993 1950-1970 1970-1985 1986-1993 

Individual-Level Explanatory Variables 
Mother's education 

Mother's age 

Mother's age, squared 

Number of minors in household 

Number of relatives with U.S. experience 

Socioeconomic status 

Number of U.S. trips of head 

U.S. experience of head (months) 

Community-Level Explanatory Variables 
Running water service 

Paved access to federal highway 

Female labor force participation rate 

Male labor force participation rate 

Community population 

Migration intensity 
Low-level: < 20% of population 

Mid-level: 2 0 4 6 %  of population 

High-level: > 47% of population 

Migration institutionalization 
Before reaching median intensity level 

0 4  years after median intensity level 

5-9 years after median intensity level 

10-1 9 years after median intensity level 

20+ years after median intensity level 

Annual migradollars 

Number of Observations 
Level I (individual) 
Level 2 (community-years) 
Level 3 (years) 

Note: Numbers in parentheses are standard deviations. 

43 20 16 7 
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and (2) paved access from the community to the nearest 
federal highway, which provides expanded access to health 
and services in other cities and may indicate greater com- 
munity-specific political and economic resources." In addi- 
tion, higher municipal labor force participation rates among 
males and females signify greater economic opportunities 
and should lower mortality risks. We examine them sepa- 
rately to capture the impact of recent increases in female 
employment, net of male rates. Together with population 
size, the five variables describe conditions in origin com- 
munities. 

As summarized in Table 2, most community-years, es-
pecially in recent decades, reflected access to potable water 
and paved links to major transportation routes (about three 
quarters). The overall population size averaged about 55,000. 
The economically active population represented 77% of the 
male and 16% of the female working-age population. Over 
the three periods, rates dropped among men and increased 
slightly among women. 

Our measure of migradollars enables us to understand 
the health changes stemming from U.S. dollars in each com- 
munity. For the total sample, average migradollars were 
$4,296 in origin communities; a large standard deviation re- 
flects wide diversity in U.S. remittances. The variability is 
consistent with other studies that discuss the growing impact 
of remittances in Mexican communities (see Durand and 
Massey 1992). Most communities, however, did not receive 
large sums of incoming revenues. Only 8% of community- 
years generated income exceeding $10,000 (in U.S. dollars) 
from abroad, and these overwhelmingly represented ad- 
vanced stages of iilstitutionalization (see Table 1). 

Over time, migration brings change to community so-
cial conditions and behaviors (Massey et al. 1994; Mines 
1982; Stark 1984) and, as we hypothesized, may thereby af- 
fect health behaviors that reduce risks of child death. Table 2 
reveals that most observations reflected communities where 
20% to 47% of populations had ever migrated, and fewer 
sustained rates higher than 47% in the three periods. In addi- 
tion, most community-years fell into the modal category of 
20 or more years of time elapsed since the median intensity 
rate, especially after 1970. This finding is not surprising 
given that Mexico-U.S. migration dates back to the late 
1800s. 

At the third level of analysis in the model, time, we in- 
troduce three period controls: 1950-1969, 1970-1985, and 
1986-1993. These periods were chosen to capture major na- 
tional changes in infant mortality and health. The earliest 
period, 1950-1969, is the reference category. We expect that 
infants in the most recent period have the best odds of sur- 
vival, net of other effects. 

Model Results 
Log-odds coefficients and standard errors from the three- 
level HLM analysis of infant mortality appear in Table 3 

13. Beyond thcse rough measures, thc data do not permit us to inodel 
changes in econotnic dcvcloptncnt. 

(the number of observations at each level appear at the bot- 
tom of Table 2). The five columns (Models 1-5) display dif- 
ferent explanatory models to compare the additive effects of 
our migration measures and overall predictive power. 
Model 5 specifies the full model, in which average infant 
mortality in communities is conditional upon the three peri- 
ods. The last row of the table shows the additional variance 
explained by each successive explanatory model relative to 
Model 1. Separate tests for heterogeneity showed no signifi- 
cant multilevel interactions of the migration effects with 
years (see Model 6 in Appendix Table A1 for heterogeneity 
test results). Therefore, all effects are fixed at the grand 
mean. 

Across the models, few differences appear in the indi- 
vidual- and community-level effects, and the results confirm 
many of our expectations. Regarding individual-level effects, 
the risk of infant death significantly decreased with greater 
maternal education, mother's age, and household socioeco- 
nomic status. The only surprise was the effect for the num- 
ber of minors in households, which lowered the odds of in- 
fant mortality. This result may capture effects not measured 
in our model, such as the presence of older children who may 
provide income, child care, or other household support. 

Other statistically significant effects in Panel 1 suggest 
that migration may both worsen and improve infant survival. 
Although frequent trips of household heads across the bor- 
der were associated with higher death risks, infants in house- 
holds where heads had greater U.S. experience were less 
likely to die. Each additional trip was associated with a 3% 
increase in the odds of death (on average across models). Yet, 
with each additional month of experience, the odds of death 
declined from the average by 0.1 %. l 4  If we calculate the odds 
of infant death in the average household, where the head 
made two trips and accuinulated about 24 months of U.S. 
experience, the net relationship would be slightly higher than 
average odds of death when other explanatory indicators are 
held constant at the grand mean. Given the same 24 months 
with only one U.S. trip, however, infant mortality odds 
would be lower than average. 

The results concerning the cornrnunity-level effects, 
shown in Panel 2 generally confirm our expectations that 
contextual conditions affect infant survival. Paved access to 
a federal highway and increasing labor force participation 
rates among females lowered mortality risks after we con- 
trolled for other factor^.'^ Furthermore, once the migration 
and period effects were included, these effects became stron- 
ger. In Model 5, for example, the average odds of infant sur- 
vival were 23% higher in communities with paved access to 
federal highways (compared with 19% in Model 4). 

14. In a separate analysis, we considcrcd thc cffcct of having legal 
documents, which also raised survival chances for infants. Because the ef- 
fccts for trips, cxpcricnce, and legal status do not changc when either is 
omitted from thc analysis and because of collinearity concerns, we do not 
includc all threc effects in our tnodcls. 

15. Omission of either fcinalc or inale labor forcc participation rates 
from the cquation produced virtually the samc effect as the modcl that in- 
cludcd both simultaneously. 
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TABLE 3. ESTIMATED EFFECTS ON THE LOG-ODDS OF INFANT DEATH IN 25 MEXICAN VILLAGES 

Explanatory Variables Model 1 Model 2 Model 3 Model 4 Model 5 

1. Individual-Level Effects 
Mother's education -0.057' -0.055' -0.057' -0.059' -0.062' 

(0.005) (0.004) (0.005) (0.005) (0,008) 
Mother's age -0.038' -0.037' -0.038' -0.04 1* -0.043' 

(0.011) (0.0 10) (0.01 1) (0.0 12) (0.017) 
Mother's age, squared O.OOO* O.OOO* O.OOO* O.OOO* 0.001* 

(0.000) (0.000) (0.000) (0.000) (0.000) 
Number of minors in household -0.033' -0.032' -0.03 1 * -0.032' -0.036' 

(0.009) (0.009) (0.009) (0.0 10) (0.014) 
Socioeconomic status -0.147' -0.140' -0.141' -0.148' -0.165' 

(0.019) (0.018) (0.019) (0.021) (0.03 1) 
Number of relatives with U.S. experience -0.005 -0.000 -0.000 -0.001 0.001 

(0.009) (0.008) (0,008) (0.009) (0.017) 
Number of U.S. trips of head 0.030' 0.027' 0.025' 0.027' 0.028' 

(0.005) (0.005) (0.002) (0.006) (0.007) 
U.S. experience of head -0.002' -0.002' -0.002' -0.002' -0.002' 

(0.000) (0.000) (0.000) (0.001) (0,001) 

2. Community-Level Effects 
Running water service (1 =yes) 0.148 0.133 0.094 0.149 0.194' 

(0.085) (0.083) (0.084) (0.096) (0.099) 
Paved access to federal highway (1 = yes) -0.176' -0.190' -0.193' -0.216' -0.250' 

(0,080) (0.080) (0.079) (0.081) (0,088) 
Female labor force participation rate -1.608' -1.140' -1.140' -1.646' -1.867* 

(0.479) (0.449) (0.462) (0.5 16) (0.673) 
Male labor force participation rate 0.459 0.389 0.462 0.504 0.296 

(0.414) (0.379) (0.414) (0.461) (0.552) 
Community population (logged) -0.03 1 -0.0 14 -0.002 -0.001 -0.002 

(0.016) (0.0 15) (0.0 16) (0.017) (0.028) 
Annual migradollars (logged) 0.070' -0.009 -0.004 0.008 

(0.016) (0.021) (0.023) (0.031) 
Migration intensity 

Mid-level: 20-47% of population 0.070 0.070 0.086 
(0.063) (0.086) (0.121) 

High-level: > 47% of population 0.408* 0.449* 0.493* 
(0.085) (0.093) (0.136) 

Migration institutionalization 
Before reaching median intensity level -0.170 -0.240 

(0.184) (0.223) 
5-9 years after median intensity level 0.103 0.081 

(0.236) (0.229) 
10-1 9 years after median intensity level -0.128 -0.278 

(0.195) (0.229) 
20+ years after median intensity level -0.337' -0.452' 

(0.160) (0.199) 
3. Time Effects 

Period 2, 1970-1 985 -1.523' 
(0.169) 

Period 3, 1986-1 993 -2.033' 
Intercept -2.395' -2.435* -2.721' -2.678' -2.760* 

(0.418) (0.385) (0.408) (0.405) (0.455) 
Additional Variance Explained" 0% 0% 15% 72% 

Notes: Numbers in parentheses are standard errors. Reference categories are low: < 20% of thepopulation for migration intensity; 0-4 years ajter median 
intensity level for migration institutionalization; and Period 1, 1950-1969 for time effects. 

T o r  Level 3 random effect (interecptllintercept2) rclativc to Model 1 .  See Appendix Table A1 for full variance components details, degrees o f  freedom, and 
reliability estimates. 

*p < .05 (one-tailed test) 
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The effect of running water services is negative, lower- 
ing an infant's odds of survival (approximately 20% lower 
than the average). This effect may result from the often unre- 
liable water service in Mexican communities. Our fieldwork 
has documented that many communities experience regular 
water outages; thus, families commonly store water in vari- 
ous containers (some contaminated) to avoid high charges for 
household water delivery (see also Varady and Mack 1995). 
These conditions are likely to promote bacterial infection and 
to transmit disease. Under these circumstances. the aualitv of . , 
water intake depends on conditions of use, such as whether 
families boil water before using it. Unreliable water service 
also influences "daily living practices such as standards of 
hygiene and cleanliness which all have a direct effect on 
health" (Barnes. Morrison. and Richards 1997: 126). 

Community-level migration effects provide interesting 
insights into the relationship between mortality and migra- 
tion. First. Model 2 indicates that infants suffered higher mor- 

u 

tality risks as remittances rose, but that this relationship dis- 
appeared after we controlled for migration intensity. The log- 
odds of 0.408 for high intensity in Model 3 suggests that in- 
fants born in places where approximately half of the popula- 
tion had migrated had lower chances of survival (odds of 
death increased by 50%) relative to communities where less 
than 20% of the population had ever migrated. These results 
are provocative in light of the contradictions they raise about 
whether migration benefits origin communities, as Durand 
and colleagues suggest (Durand, Kandel et al. 1996; Durand, 
Parrado, and Massey 1996). If, as seen in our descriptive 
analyses, remittances lower mortality but high levels of mi- 

gration in communities increase mortality, how are we to as- 
sess the impact of migration on child survival? 

Part of the answer to this question lies in the trajectory 
of the migration and mortality relationship over time. We ar- 
gue that migration is an uneven process that initially disrupts 
family and community life. Eventually, however, it becomes 
a more efficient process such that it benefits the health of the 
community and improves the survival chances of infants. 

Support for this idea emerges in Model 4, which adds 
measures of the institutionalization of migration. Statisti- u 


cally significant negative effects emerged when communi- 
ties had 20 or more years of exposure to migration rates of 
at least 25% or more. In other words, as U.S. migration of 
the working-age population increased, infant mortality risks 
began to rise. After two decades of sustained rates of rela- 

u 

tively high migration, however, mortality risks began to fall 
again. 

Model 5 adds time periods as explanatory variables. Af- 
ter we controlled for period, the institutionalization effect 
increased by 7% (from 29% in Model 4 to 36% in Model 5). 
As we expected, infant survival was highest in the most re- 
cent period (1986-1993), in which the odds of dying were 
about 87% lower than in the reference category. Moreover, 
adding period effects to explain average community prob- 
abilities of infant death explained an additional 72% of the 
variance (compared with Model 4). 

Figure 3 presents simulated probabilities of infant death 
in communities with rising migration rates. There are three 
key findings. First, relative to the baseline chance of death of 
0.006 (not shown), infant deaths were higher in villages with 

FIGURE 3. SIMULATED PROBABILITIES OF DEATH IN FIRST YEAR OF LIFE IN 25 MEXICAN COMMUNITIES, BY MIGRATION 
INTENSITY AND LEVEL OF INSTITUTIONALIZATION 

Mid-Level Intensity 

0 4  Years 5-9 Years 10-19 Years 20+ Years 

Level of Institutionalization 



TABLE 4. 	 ESTIMATED EFFECTS ON THE LOG-ODDS OF 
INFANT DEATH IN 25 MEXICAN VILLAGES, IN- 
CLUDING A POSSIBLE NONLINEAR REMIT- 
TANCE EFFECTa 

Predictor Variables 	 Coefficients 

Community-Level Effects 
Running water service (1 =yes) 

Paved access to federal highway (1 =yes) 

Female labor force participation rate 

Male labor force participation rate 

Community population (logged) 

Annual migradollars 

Mid: $1,000-$9,999 


High: 2 $10,000 

Migration intensity 

Mid-level: 20-47% of population 


High-level: > 47% of population 

Migration institutionalization 

Before reaching median intensity level 


5-9 years after median intensity level 

10-19 years after median intensity level 

20+ years after median intensity level 

Intercept 

Reliability Estimate (Level 1) 
Reliability Estimate (Level 2) 
Variance Explainedb 

Notes: Numbers in parentheses are standard errors. Reference categories 
are low: < $1,000 for annual migradollars; low: 20% of thepopulation for 
migration intensity; and 0-4 years after median intensity level for migration 
institutionalization. 

Tixplanatory modcl also includes all individual- and time-level covariates 
specified in Table 3, Model 5. 

bFor Level 3 random effect (interceptl/intercept2) relative to Table 3, 
Model 1. 

*p < .05 (one-tailed test) 

medium or high levels of migration intensity (where 20-47% 
or at least 48% of the population had migrated). Second, vil- 
lages with high migration intensity had lower overall prob- 
abilities of death than those with medium migration intensity. 
Third, as social processes associated with institutionalized 
migration patterns matured, infant mortality rates dropped. 
In both scenarios describing mid- and high-level migration 
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intensities, infant mortality risks peaked in the initial stages 
of the migration trajectory (5-9 years) and fell thereafter. 

To help us understand the latter results, we tested for 
differing migradollar effects. The community-level results 
are shown in Table 4.  (The full set of coefficients from this 
model is available from the authors.) Migradollars at very 
high levels reduced the risks of infant deaths, net of signifi- 
cant effects for migration intensity and institutionalization. 
Thus, relative to communities receiving fewer remittances, 
infants survived more often if they lived in communities 
with migradollars exceeding $10,000 per year (odds of 
death declined by 27%). 

DISCUSSION 
Findings from these analyses underscore that, the effects of 
migration on infant mortality unfold over time. In its initial 
stages, migration is disruptive to communities and families; 
with time, however, it eases household survival as it be- 
comes part of local institutions and community life. One ex- 
ample of the level of its institutionalization is illustrated by 
current religious practices in parts of Mexico, where com- 
munities hold annual ceremonies to recognize migrants (10s 
ausentes, or the absent ones) and to reinforce their impor- 
tance to residents and families (Espinosa 1998). What was 
once a jarring event becomes a source of hope and opportu- 
nity, especially during recent periods of severe economic 
distress in Mexico. 

Migration affects infant survival on many levels. By un- 
raveling the relationship with a multilevel longitudinal analy- 
sis, we found that the risks of death are not related to migra- 
tion in a predictable, linear fashion. Findings from our de- 
scriptive and multivariate analyses supported our 
community-level hypotheses. As migration grew more in-
tense, consuming a larger proportion of community residents, 
infant survival worsened considerably, net of migradollars. 
Although the initial period of intense migration disrupted 
community life, this effect reversed as the process of migra- 
tion advanced in origin communities. Infants in communi- 
ties with 20 years of exposure to at least median migration 
intensity rates were nearly half as likely to die. Finally, high 
annual remittances of at least $10,000 improved infant sur- 
vival, net of other effects. Together, these findings suggest 
that infant health is linked crucially to a community's posi- 
tion in the process of migration. 

The results raise issue with the simple way that re- 
searchers have described the d e v e l o ~ m e n t  and conse-
quences of migration in Mexican communities. Whether 
measured in terms of migradollars, intensity, or institution- 
alization, migration does not affect infant mortality in a uni- 
formly positive way, growing over time with gradual im- 
provements in community welfare. On the whole, the find- 
ings suggest that whereas migration produces costs to Mexi- 
can families, especially in the short run, it yields health 
benefits over time. 

We believe these patterns are influenced by ongoing so- 
cial and economic processes in Mexico. In a volatile 
economy, households rely on migrant remittances to get 



351 THE EFFECTS OF MIGRATION ON INFANT SURVIVAL IN MEXICO 

ahead. This motive influences the relative cost of migration. 
Even if households are slightly worse off when members 
depart, limited alternatives make migration the best option. 
With experience, however, nonmigrants and migrants devise 
strategies to cope more efficiently with temporary absences 
of household and community members (Gonzalez de la 
Rocha 1989; Kanaiaupuni 1995; Stephens 1990). At the 
community level, these changes are aided by technological 
and structural advancements made gradually to facilitate in- 
coming migradollars and their use and investment in local 
infrastructure (Durand, Parrado, and Massey 1996; 
Lindstrom 1996). In the state of San Luis Potosi, for ex- 
ample, the Department of Agriculture encourages migrants 
to deposit their money directly into a state-operated bank 
account. In return, migrants are able to purchase equipment 
for agricultural and other types of development at cost (per- 

sonal interview, Assistant Secretary, San Luis Potosi De- 
partment of Labor, January 8, 1998). 

Together, these processes hold several implications for 
the health effects of migration in origin communities. Future 
research is necessary to address the complexity underlying 
the findings we document. In particular, we need to specify 
further the mechanisms by which migration affects child sur- 
vivai. For example, it is likely that migration eventually 
yields resources that buffer the political power and social in- 
frastructure of communities and their members, thereby help- 
ing to insulate them from economic crises. Some diffusion 
of knowledge also probably occurs as migration persists, re- 
sulting in better health and hygiene for the families residing 
in these communities. In future investigations, we will as- 
sess these explanations using new health history data now 
being collected in Mexico and the United States. 

APPENDIX TABLE Al .  FINAL ESTIMATION OF VARIANCE COMPONENTS (FOR TABLES 3 AND 4) 

Random Effect 

Model 1 
Level 1 and Level 2: intercept 
Level 3: interceptl / intercept2 

Model 2 
Level 1 and Level 2: intercept 
Level 3: interceptl / intercept2 

Model 3 
Level 1 and Level 2: intercept 
Level 3: interceptl 1 intercept2 

Model 4 
Level 1 and Level 2: intercept 
Level 3: interceptl / intercept2 

Model 5 
Level 1 and Level 2: intercept 
Level 3: interceptl / intercept2 

Model 6 (not shown) 
Level 1 and Level 2: intercept 
Level 3: interceptl / intercept2 
Intercept 1/ Mid intensity (20-47%) 
Intercept11 High intensity (> 47%) 
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