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Abstract

Objectives The purpose of this study is to examine the
effects of economic cycles in Argentina on infant and
maternal health between 1994 and 2006, a period that
spans the major economic crisis in 1999-2002.

Methods We evaluate the effects of province-level unem-
ployment rates on several infant health outcomes, including
birth weight, gestational age, fetal growth rate, and hospital
discharge status after birth in a sample of 15,000 infants
born in 13 provinces. Maternal health and healthcare out-
comes include acute and chronic illnesses, infectious
diseases, and use of prenatal visits and technology.

This article is part of the special issue “Development and Public
Health”.
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Regression models control for hospital and year fixed
effects and province-specific time trends.

Results Unemployment rise reduces fetal growth rate
particularly among high educated parents. Also, maternal
poverty-related infectious diseases increase, although
reporting of acute illnesses declines (an effect more pro-
nounced among low educated parents). There is also some
evidence for reduced access to prenatal care and technol-
ogy among less educated parents with higher
unemployment.

Conclusions Unemployment rise in Argentina has
adversely affected certain infant and maternal health out-
comes, but several measures show no evidence of
significant change.

Keywords Economic depression - Recession -
Business cycles - Unemployment - Maternal health -
Infant health - Fetal growth - Birth weight -
Gestational age - Prenatal care

Introduction

Argentina has had dramatic economic fluctuations over the
past two decades including a short recession in 1995 and a
major economic crisis between 1999 and 2002 that had
devastating effects on the country’s economy by substan-
tially increasing unemployment and poverty rates and
devaluing the currency. The economic downturn began in
late 1998 and intensified in 2001 and 2002, when Argen-
tina’s GDP declined by over 4 and 10 %, respectively, and
unemployment rate increased to ~20 from ~10 % in
1994 (Supplementary Figure 1). The substantial employ-
ment decline and savings loss increased the extreme
poverty rate to 23 % compared to 8 % in 1998 (World
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Bank 2015). By 2003, the economy turned back growing
by over 8 % and unemployment rate dropped below 10 %
in 2007. Extreme poverty dropped to 16 % in 2003 and to
7 % in 2006 (World Bank 2015). Since 2014, however,
Argentina has been experiencing another recession. Such
dramatic economic fluctuations may impact population
health especially for the most vulnerable population
groups, including pregnant women and infants.

Previous work points to an increase in infant mortality
and low birth weight (LBW, <2500 g) with declining
economic activity in Argentina. Bozzoli and Quintana-
Domeque (2014) find reductions in birth weight (and
increase in LBW risk) with declining national-level gross
domestic product (GDP) with more pronounced effects
among low educated mothers. Cruces et al. (2012) finds an
increase in infant mortality and LBW rates with declining
province-level GDP. In contrast, Rucci (2004) in unpub-
lished work reports no evidence of an association between
province-level unemployment rate and LBW and infant
mortality rates between 1991 and 2002.

This brief literature on Argentina suggests that eco-
nomic downturns may have impacted infant health.
However, much remains to be understood in this area. Birth
weight is driven by both gestational age and fetal growth
rate, which may be impacted differently by nutritional and
stress pathways (Dole et al. 2003; Rond6 et al. 2003; Wu
et al. 2004). Disentangling these effects is important for
understanding mechanisms for changes in birth weight.
Furthermore, understanding the economic effects on vari-
ous aspects of maternal health such as illness incidence and
use of prenatal services is important not only for examining
channels to child health but also for understanding the full
spectrum of economic influences on household health. The
administrative data used in the previous studies do not
provide such outcomes.

The broader literature on economic downturns and child
health in other settings has produced mixed evidence,
including negative or no effects as well as positive effects.
Eiriksdottir et al. (2013) find an increase in LBW rate but no
effect on preterm birth (PTB; gestational age <37 weeks)
incidence during the 2008 great recession in Iceland. In con-
trast, Dehejia and Lleras-Muney (2004) find that state-level
unemployment rates in the United States (US) between 1975
and 1999 are related to declines in LBW, very LBW (VLBW,
<1500 g), birth defects, and infant/postneonatal mortality.
Their work points to two main channels for the improvement
in birth outcomes: 1—higher socioeconomic status (SES)
selection effect into pregnancy (higher education and married
rate) among births during economic downturns among Black
mothers; and 2—increase in prenatal care use. A broader lit-
erature on economic cycles and adult health has also produced
mixed findings (e.g., Dave and Kelly 2012; Colman and Dave
2013; Asgeirsdéttir et al. 2014; Ruhm 2015).
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The mixed empirical evidence is not surprising since the
impact of economic downturns, especially less severe ones,
on child health and more broadly on population health can be
theoretically ambiguous. One the one hand, a reduction in
income and employment loss can have a negative impact on
child and maternal health via an income effect that reduces
consumption of health-producing inputs such as adequate/
healthy diets. Financial insecurity may also increase mater-
nal stress which can have adverse biological impacts on both
maternal and fetal health. On other hand, a reduction in
income may reduce household risky behaviors such as
smoking and alcohol consumption which can positively
impact fetal health. Furthermore, economic downturns can
result in a substitution effect towards increased reliance on
maternal time inputs for health production, such as greater
physical activity or use of preventive care or reduced delay in
initiating prenatal care. Other potential consequences of
economic downturns that can positively affect maternal and
child health include reduction in industry-generated pollu-
tion and decline in job-related stress.

We examine the effects of unemployment cycles in
Argentina on infant health and the health and prenatal
behaviors of pregnant women between 1994 and 2006, a
period covering the 1995 recession and the 1999-2002
economic crisis. Using unique mother/infant-level data
systematically collected on births from a large network of
hospitals in South America, we investigate a wide range of
infant and maternal outcomes including use and quality of
prenatal services. We find that unemployment rise reduces
fetal growth rate particularly among high educated parents.
In contrast, there is less reporting of maternal acute ill-
nesses, especially among low educated parents, but
increased reporting of poverty-related infectious disease.
Also, there is some decline in access to prenatal care and
technology among low educated parents.

Methods
Data

We employ data from the Latin American Collaborative
Study of Congenital Anomalies (ECLAMC), an epidemi-
ological surveillance program in South America (Castilla
and Orioli 2004). ECLAMC involves a large network of
hospitals in South America. ECLAMC-affiliated physicians
monitor and enroll into ECLAMC all newborns with birth
defects in their hospitals in addition to a sample of infants
born without birth defects matched one-to-one to the
sample with birth defects by gender, birth date, and hos-
pital of birth. The physicians obtain data on household
demographics, maternal health, behaviors, and socioeco-
nomic indicators through interviews with mothers before
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hospital discharge after delivery and from birth records as
needed. Infant health outcomes such as birth weight and
gestational age are also measured (Wehby et al
2009a, 2015; Woodhouse et al. 2014).

A unique aspect of this data is that it is systematically
collected across all participating hospitals and routinely
transmitted to ECLAMC headquarters for evaluation and
storage. A unique advantage of such data in the absence of
routinely administered national surveys of child and maternal
health in most South American countries is providing detailed
micro-level information on several household and health
measures for a large sample of birth cohorts over long period,
which enables studying several determinants of infant and
maternal health. Despite the convenience nature of the sample
of hospitals, ECLAMC is built on voluntary participation and
collaboration with affiliated hospitals and physicians and there
are no established criteria for hospital selection that would
clearly result in systematic bias in the sample of children
without birth defects. The ECLAMC data have been used in
numerous studies of infant and maternal health in South
America (e.g., Wehby et al. 2009a, b, c, 2010, 2014, 2015;
Nyarko et al. 2013a, b; Woodhouse et al. 2014).

Sample and outcomes

Our analytical sample includes infants without birth defects
who were conceived between 1994 and 2006 and enrolled
into the ECLAMC and their mothers. This period covers
the 1995 recession and the major 1999-2002 economic
crisis. We exclude infants with birth defects from this
sample because the infant health outcomes we investigate,
such as birth weight, gestational age, or hospitalization
status are influenced by birth defects (Nyarko et al. 2013b;
Wehby et al. 2009b, 2014). The total sample with data on
the study variables includes around 15,000 births born in
50 hospitals in 29 cities in 13 provinces.

We examine several infant health indicators including
birth weight in grams and coded into LBW (<2500 g) and
VLBW (<1500 g), gestational age in days and coded in
PTB (<37 weeks) and very PTB (VPTB, <32 weeks), fetal
growth rate (FGR, birth weight divided by gestational age),
and hospital discharge status after birth including whether
the child was discharged alive, died in hospital, or was still
hospitalized (by the time of the last follow-up by the
ECLAMC-affiliated physician). While the timing of the
last follow-up/reporting varies between children, most
occur within 1 month from birth (Wehby et al. 2012).

We evaluate several maternal health outcomes and use of
prenatal health services. Maternal health is captured by indi-
cators for any chronic and acute health conditions during
pregnancy and for key conditions, such as diabetes or hyper-
tension, anemia, Chagas disease, syphilis, and toxoplasmosis.
The latter three conditions are acute or chronic infections

generally linked to poverty. We examine multiple indicators
for prenatal care including any use of prenatal care, obtaining
under five visits (generally considered inadequate care),
obtaining nine or more visits (reflecting frequent use but
possibly pregnancy complications), delay in initiating prena-
tal care in weeks (which can serve as an access indicator),
receiving immunization in the first trimester (indicator for
early access to preventive care) or any time during pregnancy.
Data on prenatal care delay and visits were collected begin-
ning in 1996. We also examine ultrasound screening (any and
number) which can represent access to healthcare technology
and quality of prenatal care, and cesarean delivery which can
reflect access to advanced maternity care but also changes in
provider financial or time incentives.

To examine potential selection in the livebirth popula-
tion with economic cycles, we evaluate as outcomes
maternal and paternal ages, education, employment status,
occupational activity, and length of cohabitation (as an
indicator for marital status; Rittler et al. 2007). Table 1
shows sample descriptive statistics.

Empirical models

We examine the impact of province-level unemployment rate
on the above-mentioned outcomes using an approach similar
to most prior research on economic cycles and downturns that
uses unemployment rates as an indicator of macroeconomic
conditions (e.g., Dehejia and Lleras-Muney 2004; Ruhm
2015). We first estimate the following regression:

HisL:a+ﬁXUst+Fs+Tt+eista (1)

H is a child or a mother outcome for children conceived in
year ¢ in province s. U represents the unemployment rate in
province s in year ¢. F can include province fixed effects, but
since ECLAMC data is collected from hospitals nested
within provinces, we include in F fixed effects for birth
hospitals to improve precision (which still capture time-
invariant differences between provinces). T includes fixed
effects for year of conception. The variation to identify f
comes from within-province variation in unemployment
rates over time with the year fixed effects capturing national
trends in the study outcomes shared across provinces.
Unemployment rates are available from the Permanent
Household Survey (EPH) conducted by the National Insti-
tute of Statistics and Census (INDEC) in Argentina.
Following the literature (e.g., Dehejia and Lleras-Muney
2004), we do not adjust for maternal and household-level
variables in the regression. These variables (e.g., maternal
and father’s occupation, maternal health and use of pre-
natal services, and maternal selection into pregnancy based
on factors like education or age) represent channels
through which macroeconomic conditions affect infant
health. Because our goal is to capture the “total” effect of
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Table 1 Sample descriptive statistics, Argentina, 1994-2006

Variable N % or mean (SD)
Child health outcomes

BW (g) 15,020 3256.6 (553.7)

LBW (<2500 g) 15,021 7.1

VLBW (<1500 g) 15,021 1.0

Gestational age (days) 15,052 273.1 (18.9)

PTB (<37 weeks) 15,052 14.5

VPTB (<32 weeks) 15,052 2.5

FGR (BW/gestational age) 15,020 83.4 (13.4)

Discharged alive 14,810 96.7

Died in hospital 14,810 0.4

Still in hospital 14,810 29
Maternal health and healthcare use outcomes

Any acute illness 14,962 35.7

Any chronic illness 14,970 15.0

Chagas/syphilis/toxoplasmosis 15,052 2.1

Diabetes/hypertension 15,052 4.1

Anemia 15,052 2.7

No prenatal care 14,672 5.6

<5 prenatal visits 14,672 29.4

>9 prenatal visits 14,672 23.6

Delay in initiating prenatal care (in weeks) 14,194 17.0 (9.0)

Any immunization in 1st trimester 14,947 12.3

Any immunization in pregnancy 14,381 75.6

Any ultrasound 15,040 84.9

Number of ultrasounds 15,040 2.0 (1.5)

Cesarean delivery 14,985 253
Maternal age

Maternal age in years 15,027 25.4 (6.5)

Maternal age <19 years 15,027 20.2

Maternal age >35 years 15,027 10.7

# of previous live births 14,636 2.0 (2.5)
Maternal education

Completed primary education 14,963 33.6

Completed secondary education 14,963 15.8

Completed university education 14,963 3.1
Maternal employment

Employed 14,898 20.1

Unskilled blue collar worker 14,898 7.4

Skilled blue collar worker 14,898 2.5

Clerk 14,898 5.5

High skilled (boss/owner/executive) 14,898 2.7

Father’s age 14,539 29.0 (7.8)

Length of parent’s cohabitation (years) 13,702 5.1 (5.0)
Father’s education

Completed primary education 14,361 39.5

Completed secondary education 14,361 16.7

Completed university education 14,361 32

Father’s employment
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Table 1 continued

Variable N % or mean (SD)
Employed 14,419 89.3
Unskilled blue collar worker 14,419 29.7
Skilled blue collar worker 14,419 239
Clerk 14,419 16.5
High skilled (boss/owner/executive) 14,419 6.0

Data on prenatal care delay and visits are available beginning in 1996. N indicates number of observations with complete data

SD standard deviation, BW birth weight in grams, LBW low birth weight, VLBW very low birth weight, Gestation in days gestational age in days,
PTB preterm birth, VPTB very preterm birth, FGR fetal growth rate, Discharged alive discharged alive from the hospital after birth, Died in
hospital died in hospital after birth, Still in hospital still hospitalized at the time of last follow-up

economic cycles on infant health through all channels,
adjusting for these variables would result in estimating
partial effects through other channels. Also, maternal (and
household) characteristics of our sample cannot confound
the province-level unemployment rate derived indepen-
dently of our sample. Furthermore, observable maternal
and household factors are likely confounded by unobserved
(household) factors (such as income). Therefore, when
examining channels, we evaluate the maternal and house-
hold factors as dependent variables.

One concern about model (1) above is omitted variable
bias from other province time-varying characteristics cor-
related with the unemployment rates. While we lack data on
other province-level indicators that one might consider such
as health insurance coverage or welfare programs, these may
also be influenced by macroeconomic conditions and
unemployment rates and are, therefore, on the causal path-
way between economic downturns and maternal and child
health. Thus, even if such data exist, one should avoid
adjusting for them in the main regression as that biases
estimates of total unemployment rate effects on health out-
comes. To evaluate the potential of unobserved time-varying
differences between provinces, however, we estimate
another model that adds province-specific linear time trends:

Hist:a+ﬁxUS[+FS+Tt+aS(Ss><t)+eista (2)

which adds 0/1 province indicators (S) multiplied by a
linear time trend ¢. In addition to estimating the model for
the pooled sample, we stratify by maternal age and educa-
tion to evaluate heterogeneity in effects across these factors.
Results

Effects on child health

Total sample

Table 2 reports the unemployment rate effects from
models (1) and (2) for the total sample. Beginning with

model (1), unemployment rate has insignificant effects on
most outcomes except for a positive effect on gestational
age but a marginally significant negative impact on FGR.
Model 2 adding province-specific time trends shows
overall similar findings but the negative effect on birth
weight becomes larger and marginally significant. In
contrast, the effect on gestational age declines and
becomes marginally significant while the effect on FGR
increases (in absolute value) and becomes significant.
Clustering standard errors at the hospital versus province-
level mainly shows similar results (Supplemental
Table A1l online). Overall, these models indicate a rela-
tively small positive impact of unemployment rate on
mean gestational age—1-day increase with a 5 percent-
age-point rise in unemployment rate—but a small
negative impact on birth weight by constraining FGR (up
to a 25 g decline in birth weight with a 5 percentage-point
rise in the unemployment rate).

Stratifying by maternal and father’s education

Next, we estimate the unemployment rate effects on infant
health outcomes stratified by parental education
(Table 3). We find no significant effects for low educated
mothers (primary school or lower education). In contrast,
for high educated mothers (more than primary school
education), we find a decline in FGR and birth weight and
an increase in gestational age (similar to the full sample).
Furthermore, there is a marginally significant increase in
VLBW.

Stratifying by father’s education also shows more pro-
nounced effects on birth weight, VLBW, FGR, and
gestational age among high educated fathers in the same
direction as indicated above. There is also a significant
decline in PTB risk. Among low educated fathers, there is a
marginally significant decline in VPTB and a smaller
decline in FGR (significant when including province-
specific trends). Overall, these results indicate a more
pronounced effect of unemployment rise among high
educated parents.
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Table 2 Effects of unemployment rate on child health outcomes in Argentina in 1994-2006

Model BW LBW VLBW Gestation PTB VPTB FGR Alive Dead Still in
in days hospital
Hospital and year —1.3169  0.0002 —0.0002  0.2330** —0.0016 —0.0011 —0.1133*  0.0004 0.0001 —0.0006
fixed effects (2.6990)  (0.0013)  (0.0003)  (0.0945)  (0.0021)  (0.0007)  (0.0580) (0.0012)  (0.0003)  (0.0012)
without
province-
specific time
trends
N 15,020 15,021 15,021 15,052 15,052 15,052 15,020 14,810 14,810 14,810
Hospital and year —5.4183* 0.0013 0.0003 0.1375%* 0.0005 —0.0007  —0.2019** 0.0012 0.0003 —0.0015
fixed effects (2.8572)  (0.0011)  (0.0003)  (0.0724)  (0.0022)  (0.0005)  (0.0664) (0.0010)  (0.0003)  (0.0010)
with province-
specific time
trends
N 15,020 15,021 15,021 15,052 15,052 15,052 15,020 14,810 14,810 14,810

Standard errors in parentheses clustered at province-level. N indicates number of observations included in the model

BW birth weight in grams, LBW low birth weight, VLBW very low birth weight, Gestation in days gestational age in days, PTB preterm birth,
VPTB very preterm birth, FGR fetal growth rate, Alive Discharged alive from the hospital after birth, Dead died in hospital after birth, Still in

hospital still hospitalized at the time of last follow-up
*p < 0.1, ¥ p <0.05, ** p < 0.01

Stratifying by maternal age

Table 4 reports the unemployment rate effects on child
health stratified by median maternal age (<25 versus
>25 years). Focusing on the model with province-specific
trends, some differences emerge between these two groups.
Among older mothers, birth weight and FGR significantly
decline with rising unemployment. However, there is also
an increase in likelihood of the child discharged alive from
the hospital (and a corresponding decline in still being
hospitalized) at the last follow-up. In contrast among
younger mothers, there is an increase in likelihood of death
in the hospital after birth. A smaller decline in FGR
(compared to older mothers) is also observed. Overall,
these results suggest differential unemployment rise effects
by maternal age including more prominent effects on older
parents.

Effects on maternal health
Total sample

Table 5 reports the unemployment rate effects on the
maternal health outcomes. We find a significant decline in
reporting an acute illness with rising unemployment.
However, there is an increased reporting of Chagas disease,
syphilis, or toxoplasmosis (reported by about 2 % of the
mothers). There is no significant effect on reporting a
chronic illness including diabetes/hypertension. However,
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there is a marginally significant increase in anemia (in the
model without province-specific trends).

Stratifying by parental education and maternal age

We repeat the regressions for maternal health outcomes
stratifying by maternal and father’s education and by
maternal age, focusing on the specification including pro-
vince-specific time trends (Supplementary Table A2). The
decline in reporting acute illness with rising unemployment
rise is more pronounced among low educated parents but
the increase in reporting Chagas disease/syphilis/toxo-
plasmosis is observed for both low and high educated
parents. Interestingly, the risk of reporting a chronic con-
dition increases with unemployment rate among high but
not low educated parents. Stratifying by maternal age also
shows interesting heterogeneity, in that the decline in acute
illness risk is specific to younger mothers (<25 years),
while the rise in Chagas disease/syphilis/toxoplasmosis is
only observed among older mothers (>25 years).

Effects on maternal use of prenatal care

The results for maternal use of prenatal health services are
in Table 6. We find no significant effects of unemployment
rate on most of these outcomes with the exception of an
increase in receiving under five prenatal visits (although
that becomes insignificant when adding province-specific
trends), and a decline in the likelihood of receiving
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Table 3 Effects of unemployment rate on child health outcomes by parental education in Argentina in 1994-2006

Model BW LBW VLBW Gestation PTB VPTB FGR Alive Dead Still in

in days hospital

Model 1: low  —0.6999 —0.0012 —0.0001  0.1520 —0.0002 —0.0010  —0.0602 0.0007 0.0002 —0.0009
educated (3.5944)  (0.0015)  (0.0005)  (0.1409) (0.0032) (0.0009)  (0.0708) (0.0014)  (0.0004)  (0.0012)
mothers

N 7076 7076 7076 7090 7090 7090 7076 6972 6972 6972

Model 2: low  —4.4283  0.0006 —0.0002 0.1013 0.0039 —0.0016  —0.1428 0.0014 0.0002 —0.0016
educated (4.4498)  (0.0021)  (0.0004)  (0.1617) (0.0041) (0.0010)  (0.0896) (0.0014)  (0.0004)  (0.0013)
mothers

N 7076 7076 7076 7090 7090 7090 7076 6972 6972 6972

Model 1: high —3.8876  0.0023 —0.0000  0.3026*** —0.0028 —0.0009 —0.2162** —0.0005 0.0002 0.0003
educated (3.8835)  (0.0023)  (0.0005)  (0.0957) (0.0018) (0.0013)  (0.0951) (0.0013)  (0.0004)  (0.0015)
mothers

N 7856 7857 7857 7873 7873 7873 7856 7755 7755 7755

Model 2: high —8.0868* 0.0022 0.0008* 0.1788%* —0.0031 0.0004 —0.3072**  0.0006 0.0005 —0.0012
educated (3.8572)  (0.0020)  (0.0004)  (0.0994) (0.0018) (0.0011)  (0.1093) (0.0012)  (0.0003)  (0.0012)
mothers

N 7856 7857 7857 7873 7873 7873 7856 7755 7755 7755

Model 1: low  —0.0139  0.0000 —0.0006  0.1845 0.0005 —0.0019* —0.0643 0.0008 0.0003 —0.0011
educated (2.8953)  (0.0020)  (0.0004)  (0.1630) (0.0033) (0.0009)  (0.0492) (0.0010)  (0.0004)  (0.0010)
fathers

N 7556 7556 7556 7565 7565 7565 7556 7442 7442 7442

Model 2: low  —5.5033  0.0020 —0.0001  0.0229 0.0043 —0.0015*% —0.1681** 0.0008 0.0005 —0.0014
educated (3.8715)  (0.0023)  (0.0005)  (0.1709) (0.0040) (0.0008)  (0.0758) (0.0008)  (0.0005)  (0.0008)
fathers

N 7556 7556 7556 7565 7565 7565 7556 7442 7442 7442

Model 1: high —3.4922  0.0010 0.0003 0.2690**  —0.0043** 0.0001 —0.1827 —0.0001  0.0001 0.0000
educated (4.3049)  (0.0018)  (0.0004)  (0.0917) (0.0014) (0.0008)  (0.1101) (0.0012)  (0.0004)  (0.0013)
fathers

N 6779 6780 6780 6796 6796 6796 6779 6694 6694 6694

Model 2: high —8.1404* 0.0013 0.0010%*  0.2145 —0.0042%* 0.0011 —0.2991** 0.0011 0.0002 —0.0013
educated (4.2464)  (0.0011)  (0.0003)  (0.1346) (0.0017) (0.0008)  (0.1225) (0.0014)  (0.0002)  (0.0015)
fathers

N 6779 6780 6780 6796 6796 6796 6779 6694 6694 6694

Model 1 includes hospital and year fixed effects but no province-specific time trends. Model 2 adds province-specific time trends. Standard errors
in parentheses clustered at province-level. Low educated parents are those who have completed primary school education or less. High educated

parents are those above high school education. N indicates number of observations included in the model

BW birth weight in grams, LBW low birth weight, VLBW very low birth weight, Gestation in days gestational age in days, PTB preterm birth,
VPTB very preterm birth, FGR fetal growth rate, Alive Discharged alive from the hospital after birth, Dead died in hospital after birth, Still in

hospital still hospitalized at the time of last follow-up
*p < 0.1, ¥ p < 0.05, #* p <0.01

ultrasounds (only significant in the model with province-
specific trends).

Examining these effects by parental education shows
that unemployment effects on reducing access to healthcare
are concentrated among low educated parents (Supple-
mentary Table A3) for whom the likelihood of not
receiving prenatal care increases with rising unemployment
rates while ultrasounds and cesarean delivery decline.
Among high educated mothers, only a marginally signifi-
cant increase in prenatal care delay is observed. Stratifying
by maternal age shows no prominent differences between
younger and older mothers.

Changes in parental characteristics

As noted above, we examine changes in the distribution of
parental demographic and socioeconomic characteristics to
understand potential effects of the macroeconomic changes
on selection into pregnancy. Supplementary Table A4
reports the unemployment rate effects on maternal age,
prior live births, education, employment, and occupational
activity. Supplementary Table AS reports the effects on
father’s age, education, employment, occupational status,
and length of parental cohabitation (including O for single
parents). Focusing on the model with province-specific
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Table 4 Effect of unemployment rate on child health outcomes in Argentina in the individual-level dataset stratified by maternal age in
Argentina in 1994-2006

Model BW LBW VLBW Gestation PTB VPTB FGR Alive Dead Still in
in days hospital
Model 1: 2.5526 —0.0004  0.0001 0.2438* —0.0009 —0.0020 —0.0098 —0.0003  0.0005 —0.0002
mothers (2.6010) (0.0016)  (0.0004)  (0.1326)  (0.0028)  (0.0013)  (0.0417) (0.0015)  (0.0004)  (0.0015)
<25 years
N 7630 7630 7630 7637 7637 7637 7630 7535 7535 7535
Model 2: —1.6566 0.0007 0.0007 0.1197 0.0006 —0.0014  —0.0938** —0.0003  0.0009**  —0.0007
mothers (2.6736) (0.0012)  (0.0005)  (0.1428)  (0.0026)  (0.0013)  (0.0412) (0.0014)  (0.0003)  (0.0015)
<25 years
N 7630 7630 7630 7637 7637 7637 7630 7535 7535 7535
Model 1: —5.8953 0.0008 —0.0006  0.2036 —-0.0021 —0.0001 —0.2189*  0.0013 —0.0003  —0.0010
mothers (4.0756) (0.0013)  (0.0004)  (0.1278)  (0.0021)  (0.0005)  (0.1171) (0.0011)  (0.0003)  (0.0011)
>25 years
7385 7386 7386 7390 7390 7390 7385 7268 7268 7268
Model 2: —9.4964** 0.0016 —0.0003  0.1483 0.0003 0.0001 —0.3048** 0.0029** —0.0004 —0.0025%*
mothers (3.6664) (0.0019)  (0.0004)  (0.1354)  (0.0025)  (0.0006)  (0.1186) (0.0011)  (0.0003)  (0.0009)
>25 years
N 7385 7386 7386 7390 7390 7390 7385 7268 7268 7268

Model 1 includes hospital and year fixed effects but no province-specific time trends. Model 2 adds province-specific time trends. Standard errors
in parentheses clustered at province-level. Low educated parents are those who have completed primary school education or less. High educated
parents are those above high school education. N indicates number of observations included in the model

BW birth weight in grams, LBW low birth weight, VLBW very low birth weight, Gestation in days gestational age in days, PTB preterm birth,
VPTB very preterm birth, FGR fetal growth rate, Alive Discharged alive from the hospital after birth, Dead died in hospital after birth, Still in
hospital still hospitalized at the time of last follow-up

#p < 0.1, ¥ p <0.05, *** p < 0.01

Table 5 Unemployment rate effects on maternal health outcomes in Argentina in 1994-2006

Model Diabetes/

hypertension

Any acute Anemia

illness

Any chronic
illness

Chagas/
syphilis/toxoplasmosis

Hospital and year fixed effects
without province-specific
time trends

N 14,962
—0.0078** (0.0033)

—0.0084** (0.0033)  —0.0005 (0.0026)  0.0015** (0.0006) —0.0011 (0.0008)  0.0036* (0.0017)

14,970
0.0031 (0.0029)

15,052
0.0027*** (0.0008)

15,052
0.0001 (0.0011)

15,052

Hospital and year fixed effects 0.0030 (0.0020)

with province-specific
time trends

N 14,962 14,970 15,052 15,052 15,052

Standard errors in parentheses clustered at province-level. N indicates number of observations included in the model
*p < 0.1, ** p < 0.05, *** p <0.01

trends, unemployment rise is associated with fewer prior
live births, lower father’s education, and declines in
maternal and father’s employment including declines in
maternal and father’s unskilled blue collar jobs and
maternal clerical jobs. There are no significant changes in
maternal age or education, father’s age, or parental length
of cohabitation. Overall, there is no evidence of systematic
parental selection based on these observable characteris-
tics. However, the province-level unemployment rate
changes are not equal to those in the birth sample; a one
percentage-point rise in overall unemployment results in
~0.7 percentage-point rise in parental unemployment

@ Springer

suggesting higher employment rate among parents of
newborns than the overall labor force. The impact of
economic downturns on health of newborns and their
mothers may be partly offset by this selection.

Discussion

Using a unique dataset with rich data on infant and
maternal health outcomes and socioeconomic and demo-
graphic indicators, we find that rising unemployment in
Argentina reduces FGR, especially among high educated
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Quintana-Domeque (2014) report a decline in mean birth
weight of ~35 g during the crisis peak in 2002. Our model
using the full sample and including province-specific time
trends suggests a 50 g decline in birth weight with a 10
percentage-point rise in unemployment rate, which is
nearly the change between 1994, our first study year, and
2002. Unlike their study, however, we find that high edu-
cated mothers are more sensitive to FGR and birth weight
declines. This result may be due to a greater income among
high educated parents with rising unemployment. It may
also be partly driven by the differential effects on maternal
acute and chronic illnesses by parental education described
above. The decline in reporting acute illness with rising
unemployment rates among low educated mothers may
result from reduced exposure to occupational hazards
which are likely more prevalent in this group than high
educated mothers. It may also result from greater declines
in exposure to industrial or traffic pollution if more low
educated parents reside in industrial areas (e.g., closer to
factories) or heavy traffic roads. In contrast, the increase in
maternal chronic illnesses among high educated parents
can result from greater stress due to greater income and
saving losses.

A key strength of our study is employing rich infant
and maternal data for a large sample. One potential caveat
is that even though we find no evidence of systematic
selection based on the livebirth sample, we cannot
examine potential selection in undelivered pregnancies
including miscarriages and terminations. We are, how-
ever, able to examine stillbirths since ECLAMC obtains
counts of total births and stillbirths in each month from
each participating hospital. Using the same regression
model described above with hospital-month as the unit of
observation, we overall find no evidence of a significant
change in stillbirths and the unemployment rate coeffi-
cient is negative across all regressions (detailed results
available upon request). Another caveat is that our sample
is not nationally representative. It is, however, highly
demographically and socioeconomically diverse (Table 1)
and comes from 29 cities in 13 provinces (out of 23
provinces plus the Federal Capital in Argentina). Fur-
thermore, the vast majority of births in Argentina are born
in hospitals. It is also unlikely that there is a systematic
selection into our sample based on pregnancy complica-
tion. Indeed, there is an extensive variation in prenatal
care use in the sample and between ECLAMC hospitals
in their total volume of VLBW infants (Wehby et al.
2012). The demographic, socioeconomic, and geographic
diversity and the voluntary participation of hospitals in
ECLAMC would therefore suggest that the results are
likely to be generalizable for at least a meaningful subset
of the Argentinean population. Developing efforts to
obtain richer data on child and maternal health in the

@ Springer

national birth registration system in Argentina in the
future will certainly expand the scope and generalizability
of research examining the effects of Argentina’s eco-
nomic conditions on population health.
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