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Abstract

Background: [t is unclear what effects a conditional cash transfer (CCT) program would have on child anthropometry, language
development, or school achievement in the context of the nutrition transition experienced by many low- and middle-income countries.
Objective: \We estimated the association of participation in Peru’s Juntos CCT with anthropometry, language development,
and school achievement among children aged 7-8 y.

Methods: \We used data from the Young Lives Study of a cohort born between 2001 and 2002. We estimated associations of the
Juntos program with height-for-age z score (HAZ), body mass index-for-age z score (BAZ), stunting, and overweight at age 7-8 y
separately for children participating in the program for =2y (n = 169) and children participating for <2 y (n = 188). We then estimated
associations with receptive vocabulary and grade achievement among children who had been assessed at age 4-6 y before enrollment in
Juntos (n = 243). We identified control subjects using propensity score matching and conducted difference-in-differences comparisons.
Results: Juntos participation was associated with increases in HAZ among boys participating for =2 y [average effect of
treatment among the treated (ATT): 0.43; 95% CI: 0.09, 0.77; P=0.01] and for boys participating for <2y (ATT: 0.52; 95% ClI:
0.23, 0.80; P< 0.01). Among girls participating in the program for =2 y, BAZ declined (ATT: -0.60; 95% ClI: -1.00, -0.21; P<
0.01) as did the prevalence of overweight (ATT: —=22.0 percentage points; 95% Cl: -42.5, 2.7 percentage points; P = 0.03).
We observed no significant associations of Juntos participation with receptive vocabulary or grade attainment.
Conclusions: CCT program participation in Peru was associated with better linear growth among boys and decreased BAZ
among girls, highlighting that a large-scale poverty-alleviation intervention may influence anthropometric outcomes in the
context of the nutrition transition. J Nutr 2015;145:2396-405.
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Introduction

Although the prevalence of stunting among children <5 y old in
Peruhasdecreased from28.5%in2007t017.5% in2013, growth
faltering continues to be an important challenge among the poor.
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schooling were stunted (1). Undernutrition contributes to
greater susceptibility to infection and mortality in childhood
and to chronic disease in adulthood (2-4). There are also
negative consequences of undernutrition for cognitive devel-
opment (5, 6), which can have long-term implications for
future earnings (7, 8).

For Peruvian children in the lowest wealth quintile under the age
of 5y, the prevalence of overweight (weight-for-height z score >2)
was ~4% in 2011 (1). By the age of 5-9 years, 8.9% of Peruvian
children in the poorest quintile were overweight (BMI-for-age z
score >1) (9). Overweight and obesity during childhood are
associated with increased risk of poor concurrent health outcomes
(10), in addition to increased risk of adult metabolic disorders,
ischemic heart disease, and mortality (11, 12).

Conditional cash transfer (CCT)'” programs target low-income
populations for cash income supplements that are disbursed if
recipients meetspecified conditions. The purpose of CCT programs
is to simultaneously fight current poverty through income supple-
mentation and promote long-term human capital development
through the conditions attached to the cash transfers. CCTs have
the potential to influence anthropometric, cognitive, and educa-
tional outcomes among children, although the estimated effects on
these outcomes differ greatly across programs and countries (13,
14). The associations of CCT program participation with child
height-for-age and weight-for-age have been previously studied,
and findings were mixed (15). Program effects on height-for-age
have been inconsistent, and a recent meta-analysis found that
overall there is no statistically significant effect (14). Few studies
have found statistically significant associations between CCTs and
weight-for-age (16). New evidence from individual programs can
yield insights into where cash transfer programs can be successful
and what programmatic, economic, or cultural characteristics of
those programs or populations may be contributing to a program’s
successes or failures.

To our knowledge, the link between CCT programs and
cognitive outcomes has only been investigated in Mexico (17, 18),
Nicaragua (19-21), and Ecuador (22-24); and the results have
been heterogeneous. One explanation for this heterogeneity may
be that there are important differences between the programs and
contexts of Mexico, Nicaragua, and Ecuador. Results from Peru
may differ from existing findings due to the many ways that the
countries and CCT programs vary. For example, CCTs in Latin
America vary considerably by transfer magnitude (15). In
Mexico, cash transfers comprised 20-30% of household income
(17), with lower transfer values in Nicaragua (15%) and Ecuador
(10%) (19, 22). In Peru, the transfers are equivalent to only 15%
of household spending (25). Ecuador stands apart from the other
countries in that the conditions for its program were not enforced,
making it more similar to an unconditional cash transfer program
(24). Another point of differentiation is the gross national income
per capita of these countries. For example, in 2009, Nicaragua’s
per capita income was 76.2 % less than in Peru, whereas Mexico’s
was 113.3% greater than in Peru. Ecuador’s income was more
similar along this indicator (5.5% less than in Peru) (26). Given
these differences, exploring the associations of CCT programs
with cognitive outcomes in additional countries with different
contexts is important.

Peru’s CCT program, Juntos, began in 2005; by 2012, it
reached ~810,000 households in 1143 districts, covering ~10%
of households. There have been 2 previous evaluations of the

7 Abbreviations used: ATT, average effect of treatment among the treated; BAZ,
BMI-for-age zscore; CCT, conditional cash transfer; HAZ, height-for-age z score; pp,
percentage point(s); TVIP, Test de Vocabulario en Imagenes Peabody.

impact of Juntos, which reached different conclusions. The first
article used a regression approach to compare children <5 y old in
recipient and nonrecipient households in terms of height-for-age z
score (HAZ) and weight-for-age z score data from 2006 to 2007
and found no associations of Juntos participation with malnutri-
tion or anemia (25). The second article used difference-in-differences
propensity score matching and found a reduction in the prevalence of
severe stunting (HAZ < —3) and an increase of 0.13 in HAZ among
Juntos participants (27). Their approach was to use posttreat-
ment cross-sectional data from the 2008 and 2010 rounds of the
Demographic Health Survey. Although they lacked a proper
baseline, the authors make the argument that due to the rollout of
the program, only a small proportion of children had been affected
by Juntos by 2008 during the first 2 y of life, whereas by 2010 most
of them had been affected.

Although both of these studies controlled for potential
confounding by including district and household characteristics
in their analyses, they lack outcome data on individual partici-
pants before their enrollment in Juntos. The present study adds to
previous work by presenting the first analysis that includes pre-
enrollment data on anthropometry, cognitive ability, and covariates,
which permit control for preintervention differences between
Juntos participants and nonparticipants. This analysis also adds
to the literature by investigating height-for-age and weight-for-
age up to the age of 8 y, whereas the previous analyses only
examined children <5y of age. Investigating the effects of a CCT
program ata later age is important given recent evidence in Peru
of increases in HAZ among children after 2 y of age (28-30).
Finally, to our knowledge, this is the first investigation of associa-
tions of Juntos participation with child language or cognitive
achievement outcomes.

Methods

The Juntos Program. Rollout of Juntos began with 110 districts in 2005
and expanded to 1143 districts by 2014. The implementation of Juntos has
been described previously in detail (31). As an overview, Juntos eligibility
is based on a 3-stage selection process: selection of eligible districts,
selection of eligible households within eligible districts, and a community
validation process. Although the exact criteria used to establish district
eligibility were modified throughout the rollout of Juntos, the district
eligibility criteria generally included indicators of poverty and unmet basic
needs, child undernutrition, and exposure to violence due to guerrilla
activity. These variables were then used to create a district poverty index.
Districts were ranked according to this index and, with some exceptions,
the 638 poorest districts of the country were enrolled between 2005 and
2007.Household eligibility within districts was determined on the basis of
poverty as calculated by using a proxy-means formula. During the period
of time covered by the data used in this analysis, eligible households had
children <14 y old or a pregnant woman. Finally, community members,
local authorities, and Ministry of Education and Health representatives
conducted a validation process to reduce inclusion and exclusion errors.
During the validation process, the community representatives went one-
by-one through the households that met the first 2 eligibility criteria to
exclude those that were ineligible for other reasons (e.g., because the
household owned cattle) (31).

The Juntos conditionalities during the study period varied according to
the age and eligibility of the participant. Members of households with
children <5 y of age or with a pregnant or lactating woman were required
to attend regular health care visits. Children aged 6-14 y who had not
completed primary school were required to attend school 85 % of the days.
Beneficiary households received transfers of 100 soles (~30 US dollars)
each month regardless of household composition, representing ~15% of
beneficiary household spending (25). No impact evaluation was planned
as part of Juntos (32).

Juntos participation, anthropometry, and cognition 2397
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Data source. This analysis uses a subset of data from the Young Lives
Study, which aims to characterize the causes and consequences of
childhood poverty and inform the development of future policies aimed
at improving child welfare. Two cohorts of children in 4 countries
[Ethiopia, India (Andhra Pradesh and Telangana), Peru, and Vietnam]| are
being followed for over 15 y. In each country, a cohort of ~2000 children
aged between 6 and 18 mo and a cohort of ~1000 children aged 7and 8 y
were recruited in 2002. The Young Lives Study is coordinated by the
University of Oxford’s Department of International Development in
association with research and policy partners in the study countries (33).

The Peruvian sample was recruited from 20 sampling sites selected to
reflect diversity in region, ethnicity, and religion. The wealthiest 5% of
districts were excluded in an effort to oversample poor sites. Within the
study sites, children within the eligible age category were randomly
sampled for participation (34). The present analysis uses data from the
younger cohort. Although the Young Lives Study was not specifically
designed to evaluate the Juntos program, the study does collect data on
Juntos participation. The original sample recruited in 2002 consisted of
2052 children (round 1). Follow-up data were collected in 2006 when the
children were 4-6 y old (round 2) and in 2009 when children were 7-8 y
old (round 3).

Our analysis uses data from round 1 (before Juntos enrollment) and
round 3 (post—Juntos enrollment) to measure associations of Juntos with
anthropometric outcomes and data from round 2 (preintervention for
households not enrolled in Juntos at round 2) and round 3 (post-
intervention) to measure associations of Juntos with language develop-
ment outcomes. We were not able to use round 1 data for language
development because children were too young to be assessed at that time.

Figure 1 shows the criteria for inclusion in the propensity score
estimation model used to match observations for the analysis of anthro-
pometric outcomes. In our sample, 98% of children whose families received
Juntos benefits lived in the mountainous region of Peru, so the analysis was
restricted to those observations with full Juntos participation data living in
thisregion (n = 960). For the analysis of anthropometric outcomes, children
with full covariate and anthropometric data from all 3 rounds were retained
(n = 914; 95.2%). The sample used to estimate the propensity score for
language development and school achievement outcomes is shown in Figure
2 (n=755;78.6%). The treated population consisted of children who had
round 2 receptive vocabulary assessments completed before enrollment in
Juntos, as well as full covariate data, so as to provide an untreated baseline.
Controls for the language development and school achievement analysis
sample required complete outcome and covariate data.

Anthropometric outcomes. Anthropometric variables included in the
analysis are as follows: HAZ, BMI-for-age z scores (BAZ), stunting (HAZ
< —2), and overweight (BAZ >1), computed according to the WHO
growth references (35). The same cutoff points defined above for stunting
and overweight were used in both rounds 1 and 3 to maintain consistent
definitions. Changes in anthropometric outcomes were obtained by
subtracting round 1 scores from round 3 scores.

In the Young Lives sample in general, children who were younger at
round 1 tended to have higher HAZ values and children who were older at

round 1 tended to have lower HAZ values (28). There was no association
between child age and HAZ at round 3. Failure to correct for this age
pattern at round 1 might have biased matching results. Consequently, all
round 1 HAZ measurements were adjusted to their predicted value at age
12 mo by adding the difference of the child’s HAZ from the mean HAZ of
children within the same 2-mo age interval to the mean HAZ for children
aged 11 to 13 mo. The predicted HAZ at age 12 mo was then used as the
baseline measurement for further analyses of HAZ and stunting, a
technique that has been used previously (28, 30).

Language development and school achievement outcomes. Lan-
guage development was measured by using the Spanish or Quechua
version of the Peabody Picture Vocabulary Test [Test de Vocabulario en
Imagenes Peabody (TVIP)]. Raw scores of the TVIP inrounds 2 and 3 were
used. TVIP scores were internally standardized to the control group. Data
were stratified into 6-mo age categories. A standardized score was
obtained by subtracting the mean score for the controls in the child’s age
category from the child’s score and dividing by the SD of the control group
in that category. School achievement was assessed by using the highest
grade achieved by 2008.

Juntos exposure definitions. Household respondents were asked to
report their month and year of Juntos initiation, as well as the month and
year of discontinuation (if applicable). We consider a child exposed to
Juntos if his or her household ever received a Juntos transfer and if data
were available on the duration of Juntos transfers.

For the analyses of anthropometric outcomes, Juntos treatment was
characterized as =2 y of participation or <2 y of participation. The
treatment sample was divided by duration because we hypothesized that
longer treatment would permit a longer period for nutritional supple-
mentation and subsequent anthropometric effects to develop. In addition,
because Young Lives sampled children of a narrow age range, Young Lives
children who have been enrolled in Juntos longer were enrolled at a
younger age. Finally, the Juntos program was rolled out first to the poorest
districts, so children who have been enrolled longer were also poorer (31).
There is also evidence that cash transfer programs tend to have greater
benefits for children enrolled at younger ages or for those from poorer
households (14).

For language development and school achievement outcomes, we
considered participation in Juntos beginning after the round 2 assessments
to allow for inclusion of an untreated baseline. In all cases, comparisons
were made with the group who did not participate in Juntos.

Statistical analysis. Estimates were obtained by using difference-in-
differences propensity score matching. The difference-in-differences
technique estimates program impacts by taking the difference between
the change in outcomes for children participating in Juntos and the change
in outcomes for children not participating in Juntos. The key assumption
of a difference-in-differences estimator is that the mean change in
outcomes for both groups would have been the same in the absence of
the intervention. To validate the plausibility of this assumption, we
assessed whether the pretreatment trends were the same between the

Children with complete data on
participation or non-participation in
Juntos (mountain region only).
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Children with complete data
on participation or non-
participation in Juntos

(mountain region only).
n=960

Children who did not

Children who participated

in Juntos. n=374

participate in Junfos. n=586

Children unexposed to
Juntos at round 2 cognitive

Children with complete
covariate, TVIP, and grade

assessment. n=272 data. n=521

Children with complete
covariate, TVIP, and grade
data. n=243

FIGURE 2 Inclusion criteria and sample size for analysis of the
association between the Juntos conditional cash transfer program and
language development among children in Peru. TVIP, Test de Vocabulario
en Imagenes Peabody.

treatment and control groups. We did this by comparing the change in
HAZ and BAZ between round 1 and round 2 among children who were
enrolled in Juntos by round 3 but not at round 2 and children who never
received Juntos and found no significant differences (P > 0.1).

Propensity score matching controls for confounding by matching
observations on the basis of their predicted probability of exposure to the
treatment of interest by using a set of characteristics assumed not to be
affected by the treatment. This method is especially useful in situations in
which few unexposed units of observation are comparable to the exposed
units across all covariates, and when the units of observation can be
compared across a high number of preprogram covariates (36). Matching
on the propensity score reduces the overall imbalance in baseline
covariates between the treatment and comparison groups.

The probability of exposure to the Juntos program was predicted by
using a probit model based on the following round 1 characteristics: child
sex, household wealth, number of household members, rural or urban
household location, percentages of household members who were <6 y old
and 6-14 y old, indigenous language as a first language for the child’s
primary caregiver, and mother’s height. Caregiver completion of primary
school was assessed by using round 2 data due to data-quality concerns for
thisvariable in round 1. In predicting the propensity score for the language
development and school achievement analysis, the set of covariates above
was not sufficient to balance potential confounders after matching, so
interaction and polynomial terms were used to achieve balance. House-
hold wealth was measured by using an index of housing quality, consumer
durables, and household services (37). Household size was grouped into
4 categories (2-4, 5, 6-7, and =8 members) to account for a skewed
distribution. The models estimating the probability of treatment predicted
by the covariates achieved a pseudo-R* between 0.27 and 0.55.

Each Juntos recipient was matched to the untreated observation with
the propensity score closest to his or her own. When a single untreated
observation was the closest match to multiple Juntos recipients, matching
with replacement was performed. Observations were only matched if
they were on common support (the interval of mutual overlap for the
propensity score distributions of the treatment and control groups). All
treatment observations were on common support, so there is no concern
with selection bias due to dropping treatment observations. Student’s # test
and Pearson’s chi-square test were used to compare differences between
treatment groups before and after matching (38). Treatment effects were
estimated by using difference-in-differences comparisons where the mean
change in each outcome for the matched comparison group was subtracted
from the mean change in outcome for the treatment group. SEs were

calculated as described by Abadie and Imbens (39) and account for the fact
that propensity scores were estimated and not observed.

Estimates were also obtained by matching within strata of sex.
Stratification by sex was performed on the basis of previous research that
effects of cash transfer programs on anthropometric outcomes may differ
by sex (14).

The statistical analysis was conducted by using Stata version 13 (40).
Values reported in the text are presented as means *= SDs and ranges or
average treatment effect among the treated (ATT; 95% CI) and P values.
Two-sided P values <0.05 were considered significant, but P values <0.1
are also reported in the text.

Ethics. The Young Lives protocol was approved by the Ethics Committee
of Oxford University and the Institututo de Investigacion Nutricional
Ethics Committee in Lima. Written informed consent was obtained from
all household heads or guardians of the children surveyed. Additional
ethical approval for this analysis was not required.

Results

Sample characteristics. Inboth rounds 1 and 3, mean HAZ was
lower among Juntos recipients than among nonrecipients (Sup-
plemental Table 1). Mean HAZ increased between rounds 1 and
3. BAZ scores were lower among Juntos beneficiaries in both
rounds than among nonrecipients and declined across rounds. We
note that the prevalence of overweight reported at round 1 is
higher than the prevalence of overweight for young children in
Peru cited in the Introduction, which is a consequence of using a
different definition for overweight in this analysis to maintain
consistency across both rounds. When overweight is calculated by
using a cutoff of BAZ >2 at round 1, then the prevalence of
overweight in the analyzed sample overall is 11.3%, which is
more similar to the values cited in the Introduction.

There were significant differences between Juntos recipients
and nonrecipients for nearly all covariates at round 1, all of which
indicated an increased level of vulnerability and poverty among
Juntos participants. For example, Juntos participants were more
likely than nonparticipants to live in rural areas, have a lower
wealth index, have a caretaker who spoke an indigenous
language, and have a caretaker who did not complete primary
education. Children living in families who received Junmtos
transfers for =2 y and children who had received Juntos transfers
for <2 y were similar with respect to rural status, wealth, and
caretaker language and education. Children who participated in
Juntos for =2y (n=169) enrolled in the program at a mean age of
56.5 mo (SD = 10.1 mo; range: 29.3-75.1 mo), whereas children
who participated in Juntos for <2 y (n = 188) enrolled at a mean
age of 77.1 mo (SD = 8.1 mo; range: 37.4-96.8 mo).

In the sample analyzed for associations with language devel-
opment and school achievement (7 = 243), Juntos participants
scored lower than nonparticipants on the TVIP in round 2 and
completed fewer grades of schooling (Supplemental Table 2).
Similar patterns in covariates were observed. Children partici-
pating in Juntos included in the assessment of language develop-
ment and school achievement outcomes were enrolled at a mean
age of 74.1 mo (SD = 8.6 mo; range: 52.1-96.8 mo).

Across all models used to estimate the propensity score, only 4
variables were significantly predictive of Juntos participation at the
P < 0.1 level of significance, namely the following: household
wealth, caregiver speaking an indigenous first language, rural
residence, and caregiver completion of primary school (Supplemen-
tal Table 3). These 4 variables were used to assess covariate balance
after matching. The covariate balance within the matched data sets
is reported in Table 1. After matching, all covariates targeted for
balancing were not associated with Juntos participation (P > 0.1).

Juntos participation, anthropometry, and cognition 2399
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Program effects on anthropometric outcomes. Table 1 shows
outcomes pre- and posttreatment for each matched sample. Balance
for potentially confounding variables identified through probit
models predicting Juntos participation is also reported. Although
potentially confounding covariates could be balanced with the
propensity score match, balance could not be achieved for baseline
outcomes in all analyzed samples. The number of unique control
observations selected to be matched, as well as the total number of
control observations selected when accounting for matching with
replacement, are reported.

The difference-in-differences estimates are presented in Table
2. In the sample as a whole, Juntos participation was not
associated with changes in HAZ for any treatment duration.
When the sample is split by sex, however, boys who received
Juntos transfers for =2 y showed improvements in HAZ (ATT:
0.43;95% CI: 0.09, 0.77; P = 0.01), as did boys receiving Juntos
for <2y (ATT: 0.52595% CI: 0.23, 0.80; P < 0.01). There was a
nonsignificant tendency for a reduction in stunting when treat-
ment occurred for 2 y or more in the sample overall [ATT: —18.3
percentage points (pp); 95% CI: —38.3, 1.6 pp; P = 0.07], as well
as for girls (ATT: —19.0 pp; 95% CI: —38.5, 0.4 pp; P = 0.06).
Boys participating in Juntos for <2 y also showed a nonsignificant
tendency for reductions in stunting (ATT: —18.2 pp; 95% CI:
—38.3,2.00 pp; P = 0.08).

For children participating in Juntos for =2 y, BAZ decreased
nonsignificantly in the whole sample (ATT: —0.36; 95% CI:
—0.79, 0.06; P = 0.09) but significantly for girls (ATT: —0.60;
95% CI: —1.00, —0.21; P < 0.01). This decrease in BAZ
corresponded to a significant reduction in the prevalence of
overweight in girls (ATT: —22.0 pp; 95% CI: —42.5, —2.7 pp;
P=0.03).

Program effects on language development and school
achievement. Among children who began enrollment in the
Juntos program after the round 2 interview, there were no
significant associations of Jumtos participation with receptive
vocabulary or grade achieved by 2008 (Table 2). A similar null
result was observed for effects on grade in 2008 when the sample
of all children who participated in the Juntos program, regardless
of enrollment time, were used (estimates not shown).

Discussion

Our analyses suggest that Juntos participation was associated
with increases in HAZ among boys but not among girls, whereas
BAZ and prevalence of overweight declined only among girls
who participated in Juntos for =2 y. There was no association of
Juntos program participation with child receptive vocabulary
scores or grade attainment. These findings are likely to be of
interest to researchers and policy makers who aim to reduce the
dual burden of undernutrition and overnutrition in developing
countries, while also promoting language development and
school achievement.

Our study demonstrates heterogeneity of associations within
the same program, showing positive associations of Juntos
participation with HAZ for boys and decreases in BAZ and the
prevalence of overweight for girls enrolled in Juntos for =2 y. A
previous review of cash transfer programs and height-for-age
indicated that CCT programs in general have heterogeneous
effects on HAZ according to type of program, targeted recipient,
environmental characteristics, economic conditions, policy re-
gimes, and political contexts (14). In the meta-analysis, associ-
ations of cash transfers with nutrition were seen to be stronger for
girls and for poorer children. One possible explanation for why
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the association between Jumtos and anthropometric measure-
ments differed for boys and girls in our study was that the 2 groups
had different baseline anthropometric measurements. Boys had a
lower mean baseline HAZ than girls and therefore had more of a
deficit from which they could catch up. It may also be the case that
having a higher mean baseline BAZ for girls contributed to the
reductions in BAZ observed for girls but not for boys.

Another potential explanation for why increases in HAZ were
observed for boys in Juntos but not for girls is that boys in Peru
might be more responsive to nutritional insults and improvements
at the age the intervention took place, even when holding baseline
outcomes constant. Previous studies of growth among children in
Peru suggest that there may be differential growth patterns
between boys and girls. For example, 1 study found that although
rural girls caught up with urban girls in height during childhood,
rural boys did not catch up with urban boys during the same time
frame (41). Another study including Peruvian children <2 y of age
found that boys showed greater growth in the absence of diarrheal
infection than did girls (42). These studies indicate that insults
may have a greater effect on growth among boys, and therefore an
improvement in conditions would facilitate even greater im-
provements among boys. It is important to acknowledge that
although associations of Juntos with HAZ were not observed for
girls, there was a nonsignificant trend for Juntos to be associated
with a reduction in stunting among girls participating for =2 vy.
Thus, there is some suggestion that Juntos might also have
improved growth for girls.

The HAZ distributions in the treatment groups are centered
very close to the cutoff for stunting (HAZ < —2). This distribution
may in part explain the large associations we observed for
stunting, because even small increases in the distribution of HAZ
would move a large portion of the population across the stunting
threshold. A similar argument could be made for the substantial
association of Jumtos with reduced overweight among girls
participating for =2 y, given that the distributions of BAZ are
very close to the cutoff for overweight. The association seen with
HAZ for boys is larger than those observed for other cash transfer
interventions, although a cash transfer program in India observed
a large program effect of +0.33 HAZ in the sample overall (14).
However, nutrition education programs have also seen consis-
tently large effects in younger children. A review of nutrition
education for food-secure children <2 y of age found an HAZ
increase of 0.35, whereas complementary food provision inter-
ventions with or without education among food-insecure children
found a mean increase in HAZ of 0.39 (43).

We found that Juntos participation for =2 y is associated with
a reduction in the prevalence of overweight and in BAZ among
girls. This is an encouraging finding, because it suggests that cash
transfers might be an effective strategy to combat increasing levels
of overweight among some children in some developing countries.
The effects observed for girls are large, but unfortunately little
research for comparison is available on the impact of large-scale
interventions to reduce overweight in developing countries (44).
Evidence from Brazil has shown that each additional month of
time enrolled in the Bolsa Alimentagdo cash transfer program was
associated with a 31-g reduction in weight gain (45). A study in
Mexico found that a doubling of the Oportunidades cash transfer
amount was associated with a nearly 3-pp reduction in BMI-for-
age, and an 8-pp reduction in overweight among children (18).

We did not find effects of Juntos on language development or
school achievement, which may be due to aspects of our study design
that limit our ability to see these associations. Notably, we included
only those individuals who were not enrolled in Juntos at round 2 in
order to provide an untreated baseline. This sample overlaps largely
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TABLE 2 Difference-in-differences treatment effect estimates by sex and length of Juntos cash
transfer program participation among Peruvian children’

Full sample? Girls Boys
Outcome ATT P ATT P ATT P
Juntos participation for =2y
n 169 84 85
HAZ 0.14(-0.20,0.49) 041 —0.19 (-0.79, 0.41) 0.54 0.43 (0.09, 0.77) 0.01
BAZ —0.36 (-0.79, 0.06) 009  —060(-1.0,-0.21) <001 —0.034 (-0.56, 0.49) 0.90

—18.3(-383,159)  0.07
—8.89(-247,7.000 027

Stunting,® pp
Overweight,® pp
Juntos participation for <2y

n 188
HAZ 0.12 (-0.10,0.33)  0.28
BAZ —0.028 (-0.31,0.25)  0.84

—798(-223,6.34) 027
319(-993,16.3) 063

Stunting,® pp
Overweight,® pp
Any Juntos participation after

round 2 language development
score assessment

n 243

TvIP —0.15 (-0.37, 0.066)  0.17

Highest grade achieved in 2008 —0.045 (-0.17, 0.083)  0.49

—19.0 (-38.5, 0.410) 0.06
—22.6 (-42.5, -2.74) 0.03

—14.1 (-55.6, 27.4) 0.50
30.6 (-11.5, 72.6) 0.15

100 88
—0.069 (-0.33, 0.19) 0.60 0.52(0.23,0.80)  <0.01
0.026 (-0.38, 0.44) 090  —0.27(-0.72,0.19) 0.25
4.00 (-15.0, 23.0) 068  —18.2(-38.3, 1.98) 0.08
6.00 (-10.9, 22.9) 049  —6.82(-28.1,145) 0.53

17 126
—0.22 (-0.52, 0.071) 0.14  —0.025 (-0.52, 0.47) 0.92
0.017 (-0.15, 0.19) 0.84 —0.040(-0.19, 0.11) 0.61

" Values are effect estimates (95% Cls). Coefficients represent the change in the difference in outcomes between the Juntos participants
and matched controls. ATT, average effect of treatment among the treated; BAZ, BMI-for-age z score; HAZ, height-for-age z score;
n, number of Juntos participants; an equal number of matched controls were selected (with replacement); pp, percentage points; TVIP,

Test de Vocabulario en Imagenes Peabody.

2 The effects for the full sample and the weighted average of the effects for girls and boys are not the same because the propensity score

match was conducted separately for each sample.
3 Effects reported are changes in pp.

with the sample of children who participated in Juntos for <2 y. The
only significant association of Juntos participation with anthro-
pometry witnessed in this group was with HAZ among boys. We
speculate that there may be greater potential for treatment effects on
language development or school achievement among children who
receive a longer duration of treatment or who started the program
earlier. More research is needed to identify the associations between
CCTs and cognitive and language outcomes for children who have
been exposed to these interventions for =2 y and beginning before
entry into school.

Some, but not all, previous studies of CCTs in Latin America
have shown positive associations with cognitive or language
development or grade attainment (e.g., 13, 18, 19, 22, 23).
Previous research found that primary school attendance in Peru
is high, and that Junmtos participation is not associated with
improved school attendance overall, although there were im-
provements in early enrollment (25). The lack of improved
attendance may explain the null effect on receptive vocabulary.
Furthermore, evidence from the Young Lives cohort suggests that
patterns of growth recovery and faltering throughout childhood
are associated with performance on tests of cognition (30, 46).
Our finding that gains in language development were not
observed for boys, despite the fact that Juntos was associated
with growth in boys, indicates that the test we used to assess
language development may not have been sensitive enough to
detect effects, given that we would expect improved nutrition and
child development to be associated (47). Given the relatively short
duration of exposure to Juntos among those in the sample used for
analysis of language development and school achievement,
another explanation is that gains in growth among boys did not
have enough time to translate to receptive vocabulary outcomes.

A strength of our study is that it controls for unobserved fixed
effects, such as innate growth and cognitive potential, and matches

on observed characteristics in a cohort study with limited attrition.
Thus, conditional on the assumption that time-varying unobserv-
able confounders are balanced, our study permits the interpretation
that associations between Juntos and child anthropometric and
language outcomes reflect program effects. Another strength of this
study compared with previous analyses of Juntos is that we
included an untreated baseline with which to compare the
differences in outcomes between treatment and control groups.
In addition, the use of propensity score matching increased the
balance of measured confounders at baseline between treatment
and control groups, thereby reducing the threat of confounding. As
is the case for all nonexperimental data, there is the potential
concern of bias due to unmeasured confounders. By using a
difference-in-differences analysis, however, we controlled for
individual-level, unobserved, time-invariant characteristics such
as growth and language potential.

Time-varying unobserved confounders that differed between
the treatment and the control groups were not controlled for in
this analysis. Potential sources of unobserved time-varying
confounding might include changes in the availability or price
of food and changes in the coverage and quality of medical care
and education services provided by the government in poor
districts. However, we are not aware of reasons why these may
have varied systematically between the treatment and control
groups. Furthermore, we are unable to empirically validate the
difference-in-differences assumption that the change in outcomes
would be the same for the treatment and control groups in the
absence of treatment. Despite this limitation, the absence of
significant differences in the pretreatment 2002-2006 period is
reassuring. In light of these limitations inherent to our quasi-
experimental study design, treatment effects should be interpreted
with some caution. An additional limitation is that we were
not able to distinguish between the effects of longer treatment
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duration, younger age at initiation of treatment, and a focus on
poorer subjects, because these characteristics were highly corre-
lated in our data.

A common cause of selection bias in cohort studies is
differential loss to follow-up, but that does not appear to be a
concern in this study. In our sample from Young Lives, <3% of
children were completely lost to follow-up between rounds 1 and
3. Those lost to follow-up were more likely to have a caretaker
who spoke an indigenous language, but they were similar across
all other covariates and baseline outcomes. Given the low level of
loss to follow-up, the difference in this 1 variable is unlikely to bias
the empirical estimates.

The cohort of children analyzed in this sample began receiving
Juntos after the age of 18-24 mo, which is claimed by some to be a
threshold above which recovery from growth faltering is unlikely
(48). However, recent evidence suggests increases in HAZ after
the age of 24 mo in the Young Lives cohort (28-30) and in other
birth cohorts (49), so it is worth examining factors that might
enhance these increases. Our findings provide evidence that there
may be opportunities to address undernutrition among boys after
the first 18-24 mo of life.

We hypothesize several pathways through which Juntos might
produce beneficial effects on HAZ (15). First, households
participating in Juntos have 100 soles/mo of additional income,
and reported spending a mean of 72% of transfers on food.
Growth may also be improved due to information given to
caretakers at growth-control appointments on how to feed their
children, resulting in improved food consumption. BAZ and
overweight may also have been reduced due to nutritional
recommendations given at medical visits or improved access to
healthier food due to increased income. Finally, reduced illness as
aresult of medical visits or healthier home environments may lead
to effects on HAZ.

The average treatment effects reported in this study should not
be interpreted as the absolute difference between the Juntos
beneficiaries and matched controls. Rather, the difference-in-differences
estimates report the change in the difference in outcomes between
Juntos beneficiaries and their matched controls. Although the
propensity score matching reduced imbalance between poten-
tially confounding baseline covariates, balance of baseline out-
comes was not possible. For example, in the sample of boys who
received Juntos for =2 vy, the round 1 HAZ was —2.24 and the
round 3 HAZ was —1.85. The weighted mean HAZ in the
matched control group was —1.67 inround 1 and —1.71 in round
3. These values illustrate that Juntos beneficiaries experienced
substantial improvements in HAZ compared with matched
controls.

This study of the national Peruvian cash transfer program
Juntos provides evidence to policy makers grappling with the
nutritional transition in middle-income countries. The results
suggest that social-protection programs, when coupled with
health and educational conditions, are associated with a reduc-
tion in overweight and improvements in growth at a time when
countries are attempting to address both issues. Furthermore, it
provides evidence to inform the deployment of policies that may
affect language outcomes through reductions in poverty and
malnutrition (50). The null association of Juntos with language
development outcomes suggests that future studies should inves-
tigate the effects of cash transfers on language development when
initiated at an earlier age and for longer duration of time.
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