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We examined effects on child development of a group-based parenting support program (Educación
Inicial - EI) when combined with Mexico’s conditional cash transfer (CCT) program (Prospera,
originally Oportunidades and Progresa). This cluster-randomized trial included 204 communities (n �
1,113 children in final sample), stratified by community indigenous status, and assigned to receive either:
(T0) CCT only; (T1) CCT plus availability of EI in the community; or (T2) T1 plus promotion of the EI
program by the CCT program. Interviews were conducted with the mother or primary caregiver of each
child at baseline (2008, children 0–18 months old), and at follow-up (2012, children 3–5 years old); the
intervention began after baseline and continued for all eligible households. Cognitive development was
assessed with the Extended Ages and Stages Questionnaire (baseline) and the McCarthy Scales of
Children’s Development (follow-up); assessors were blinded to treatment. All analyses were intention to
treat. There were significant effects on child development when EI received support and promotion from
the CCT program (T2 vs. T0: General Cognitive Index, � � 3.90; 95% CI [0.51, 7.30], Verbal Score, � �
4.28; 95% CI [0.51, 8.05], and Memory Score, � � 4.14; 95% CI [0.62, 7.66]), effects equivalent to
0.26 – 0.29 SD. There were no significant benefits when the programs operated independently (T1 vs.
T0). In stratified analyses, EI showed significant effects in indigenous communities only. We found
consistent results in regressions controlling for covariates, with some reductions in magnitude of
differences. Our findings suggest that group-based, parenting support programs can improve child
outcomes within the context of a CCT, but only when the 2 programs are integrated and mutually
supportive.
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Interventions to promote early development are critical, given
the biological importance of the first five years of life, the vulner-
ability of children living in poverty, and the long-term conse-
quences of developmental delay (Noble et al., 2015; Yoshikawa,
Aber, & Beardslee, 2012). The World Health Organization (WHO)
Commission on the Social Determinants of Health has concluded
that social and economic policies addressing early child develop-

ment can affect whether children develop to their potential or
experience a constrained life-course trajectory (Commission on
Social Determinants of Health, 2008). Goal 4 of the Sustainable
Development Goals (SDGs) focuses on ensuring access to quality
early childhood development programs for all children, and
achieving this goal requires the incorporation of early child devel-
opment programs within health, education and social services
(Black et al., in press).

One popular approach to pulling families out of poverty is
through conditional cash transfer programs (CCTs), and yet the
effects of CCTs on child development outcomes have not been
consistent. In the study described here, we add to the existing
literature by testing whether an addition to a national CCT pro-
gram could result in greater benefits to children than participating
in a CCT alone; the program being added to the CCT is a parenting
education and support program provided in a group setting. The
objectives of the current study were to examine the effects of
combining two, at-scale programs that are currently operational in
Mexico, and to test whether group-based parenting support could
be integrated with the existing infrastructure of a CCT to improve
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child development outcomes. As a secondary objective, we exam-
ined households in indigenous communities, because these popu-
lations represent a particularly vulnerable group in Mexico and
many other countries.

Effects on Children of Living in Poverty

Children growing up in poverty in low- and middle-income
countries experience deficits within the first years of life (Fernald,
Kariger, Hidrobo, & Gertler, 2012; Hamadani et al., 2014). More
than one third of all children under 5 living in low- or middle-
income countries show evidence of poor cognitive development as
a consequence of poverty, and as a result, have worse outcomes in
terms of schooling, income, and social development (Grantham-
McGregor et al., 2007). Living in poverty is associated with poorer
outcomes attributable to a wide range of interrelated and mutually
reinforcing factors (e.g., quality of parental care, family dynamics,
environmental characteristics; Hertzman & Boyce, 2010). For ex-
ample, infants and toddlers growing up in conditions of poverty
may not receive the appropriate care, stimulation, or nutrition that
is required to promote optimal child development, and may be
disproportionately exposed to concurrent risk factors that can
interfere with the developmental process (Ackerman, Brown, &
Izard, 2004; Brooks-Gunn & Duncan, 1997; Duncan & Brooks-
Gunn, 1997; Evans & English, 2002; Owens & Shaw, 2003). Even
in high-income countries, children from low-income backgrounds
are more likely to experience poor nutrition, participate in less
stimulating learning environments, interact with limited linguistic
role models, live in crowded or substandard housing, have greater
exposure to violence and environmental hazards, and have limited
access to resources (see Chen Martin, & Matthews, 2006; Cutler,
Lleras-Muney, & Vogl, 2008; Strauss & Thomas, 1998 for re-
views). There is compelling evidence that low socioeconomic
position contributes directly to poor outcomes via these risk fac-
tors, and that poor child outcomes then negatively feedback to
affect future socioeconomic position in a continually dynamic
process (Conger & Donnellan, 2007). Children living in poverty
are also more likely to have parents with low levels of education
and little knowledge of child development, and the combination of
these factors heightens the risk for impaired development (Walker
et al., 2011).

A combination of poverty alleviation and parenting education
support can address many of these critical factors to improve
outcomes for children. Returns to investments in early childhood
are higher than investments made later in life because beneficiaries
have a longer time to reap the rewards, and because early child-
hood is a sensitive period during which adverse exposures as well
as positive interventions can have the greatest effects on an indi-
vidual’s developmental trajectory (Gertler et al., 2014). Further-
more, early investments in human capital can provide opportuni-
ties for dynamic and cumulative benefits later in childhood,
adolescence and adulthood (Carneiro & Heckman, 2003).

Rationale for Use of Conditional Cash
Transfer Programs

Conditional cash transfer programs (CCTs) have been widely
implemented to combat extreme poverty, by providing cash pay-
ments to families who comply with certain requirements often

related to health or education; in 2011, CCTs covered up to an
estimated 1 billion people worldwide (DFID, 2011). There are now
CCT programs in dozens of countries, including the United States
(Aber, Morris, Wolf, & Berg, 2016). CCTs provide cash payments
to families who comply with certain requirements, often related to
health or education (the “conditions” of the cash transfer; Fiszbein
et al., 2009). These requirements may include mandatory atten-
dance at preventative health care services, attendance at health and
nutrition education sessions designed to promote positive behav-
ioral changes, and school attendance for school-age children
(Das, Do, & Özler, 2005; Lagarde, Haines, & Palmer, 2007).
There is some evidence that CCTs have positive effects on child
health outcomes (Bassani et al., 2013), but there are mixed
effects for child height and weight (Manley, Gitter, &
Slavchevska, 2013), not surprising given the diverse packages of
interventions offered by CCTs. Only a few evaluations have ex-
amined the effects of CCTs on development in young children and
most report significant but small positive effects on cognitive and
language development (Barham, Macours, & Maluccio, 2013;
Fernald, Gertler, & Neufeld, 2008; Fernald, Gertler, & Neufeld,
2009; Fernald & Hidrobo, 2011; Macours, Schady, & Vakis, 2008;
Paxson & Schady, 2010), as well as significant benefits for child
behavior (Fernald et al., 2009; Ozer, Fernald, Manley, & Gertler,
2009).

The cash transfer program examined in this paper was Mexico’s
Prospera (previously Oportunidades and originally Progresa)—
which increases household income by 20% to 30%. The cash is
given to the female head of the household, and is conditional on
children attending school, and on family members obtaining pre-
ventive medical care and attending “talleres,” educational work-
shops on health-related topics. Compliance with program require-
ments is verified through the clinics and schools; only about 1% of
households are denied the cash transfer for noncompliance. The
cash transfers include a fixed stipend intended for food, in addition
to educational scholarships for school-age children, which vary in
amount by grade and gender. Total cash transfers for any given
household are capped at a predetermined upper limit. At the time
of this study, families also received a milk-based, fortified food
supplement for all pregnant and lactating women, children 6 to 23
months of age, and children 2 to 5 years of age with undernutrition.

Parenting Interventions to Improve
Child Development

There is strong evidence that interventions supporting parents
can improve outcomes for young children (Britto et al., in press;
Engle et al., 2011), and that providing families with home visiting
or group-based curricula can improve outcomes for children living
in poverty (Neville, Pakulak, & Stevens, 2015). These parenting
interventions use various combinations of home visits, primary
health care visits, group sessions with caregivers, and nutritional
services to improve cognitive function and health in early child-
hood. Meta-analyses of parenting and home-visiting programs
from high- and low- income countries have found that the most
effective parenting programs included systematic training meth-
ods, a structured, evidence-based curriculum, and opportunities for
parental practice and feedback with children; these reviews also
found that the quality of the relationship between parent and
worker influenced effectiveness (Moran, Ghate, & van der Merwe,
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2004; Nowak & Heinrichs, 2008; Sweet & Appelbaum, 2004). The
most effective parenting programs are also grounded in theory-
driven approaches (Segal, Opie, & Dalziel, 2012).

Most existing studies of home-visiting studies in low- or
middle-income countries have been small, efficacy trials, though
some recent papers have examined programs at scale. For exam-
ple, an at-scale home-visiting program in Pakistan utilized com-
munity health workers and demonstrated improved child develop-
ment outcomes (Yousafzai, Rasheed, Rizvi, Armstrong, & Bhutta,
2014). A recent scaled-up program in the Caribbean delivered
parenting support messages within primary care clinics and
showed benefits to child development (Chang et al., 2015). A
study in Colombia utilized the existing structure of the country’s
CCT to deliver a home-visiting program, and showed positive
effects on child development in the short term (Attanasio et al.,
2014). There is an urgent need to determine how to scale up
parenting programs while maintaining quality so that the programs
can reach the hundreds of millions of vulnerable children world-
wide who are not meeting their developmental potential.

Details of the Educación Inicial Parenting Intervention

The Educación Inicial (EI) program is designed to provide
knowledge, skills, training, and opportunities for practice to par-
ents living in isolated and resource poor rural communities in
Mexico where access to preschool programs is limited (Conafe,
2015). The intervention is described below with particular atten-
tion to relevant details allowing potential replication (Hoffmann et
al., 2014), while acknowledging that this was an evaluation of an
existing, at-scale program with the associated possibility for het-
erogeneity in service delivery.

Educación Inicial was developed by a diverse and highly qual-
ified team of Mexican professionals, including psychologists, ed-
ucation experts, and child development specialists, and is deeply
grounded in theories of behavior change, child development, and
cognitive stimulation. The program materials are extensive, and
include specific ideas for activities for each week, discussions of
the theoretical underpinnings of each suggested activity, and rec-
ommendations for how the promotora can engage the parents in
the group each week. All program materials are available in
Spanish online (Conafe, 2015). Weekly themes include general
issues such as hygiene and nutrition, promotion of fine and gross
motor development, support of psycho-social development and
early childhood stimulation to promote cognitive and language
development, as well as age- and stage-specific issues such as care
during pregnancy, responsive feeding, and specific activities and
issues relating to early child development (Secretaría de Educación
Pública, 2014).

The program is administered by promotoras who are required to
be older than 18 years old, literate, able to travel regularly to the
communities they are covering, and bilingual, if they are serving
indigenous communities. Promotora selection occurs at the com-
munity level and promotoras receive two weeks of intensive
training every year. In each community, parents work with the
promotora to agree on the days, hours and location of the sessions;
in this way, the program is designed to accommodate the avail-
ability of the group as a whole.

The EI program is delivered using a face to face delivery model,
and is provided in a group setting in a community center or other

centrally located structure. Promotoras are encouraged to maintain
a group size of about 20 women. The sessions are intended to help
enrich parenting practices and strengthen the development of in-
fants and young children, always supporting, strengthening, and
reinforcing the child-caregiver relationship. The promotoras are
encouraged to use different strategies for teaching, reinforcing and
practicing main messages for the key target groups: pregnant
women, infants 0 to 1 year old, children 1 to 3 years old, mothers,
and fathers. Although the EI program acknowledges that all at-
tendees could benefit from the content and activities of each
session, the sessions are generally focused on one particular target
group at a time. Materials and toys may be provided during the
sessions, but there are not usually materials for parents to bring
home; parents are encouraged to make toys at home and to use
existing resources to engage with, educate, and interact with their
children.

The EI program is delivered in weekly sessions, on average 2
hours in length, and the program follows the primary school
calendar (9 months of the year). All pregnant women and caregiv-
ers of children 0 to 4 years of age in the communities are invited
to attend and expected to participate actively in a series of age
appropriate activities together with their children. In all commu-
nities over the course of a year, there are supposed to be 26
sessions for mothers, fathers and caregivers, 5 sessions for fathers,
18 sessions focusing on children, 8 sessions for pregnant women,
and 5 concluding sessions at the end of the annual cycle.

The promotoras receive yearly training at the beginning of the
operating cycle so that they are using common elements across
communities; during these training sessions they also receive
methodological and instrumental support for conducting the ses-
sions. The promotoras receive printed and other materials (e.g.,
theoretical framework of behavior change, instructional guides,
health guides, booklets to distribute to parents) to use during their
sessions. There is an intensive supervision and feedback system in
which promotoras are overseen by local supervisors (with a ratio
of 10:1), who are then overseen by program coordinators (also
with a ratio of 10:1). Each level of supervision receives a detailed
manual of operation and the majority of these manuals and the
rules of operation of the program are publicly available online
(Conafe, 2015).

On average, promotoras in the communities included in this
study were about 29 years old (SD 8.4), with 12.4 years of
education (SD 2.7); promotoras in nonindigenous communities
were slightly older than promotoras in indigenous communities
(mean ages 29.8 and 28.3, respectively), and had slightly lower
educational attainment (mean years 12 and 12.9, respectively), but
neither of these differences were statistically significant (INSP,
2009). Promotoras in nonindigenous communities tended to have
a greater amount of time working with the program (14.3 months,
SD 16.7) compared with promotoras in indigenous communities
(10.9 months, SD 8), but this difference was not statistically
significant. About 98% of promotoras in indigenous communities
identified themselves as indigenous, compared with 52.1% of
promotoras in nonindigenous communities.

Educación Inicial is a federal program situated within the Sec-
retary of Education, and operates as an independent, decentralized
unit. The implications of this design are that the system and
process of program implementation do not vary across states, but
there may be variation in quality of program delivery.
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Current Study

In the study described here, we add to the existing literature by
testing whether an addition to a national CCT program—parenting
education provided in a group setting rather than a one-on-one
home-visiting model—could result in greater benefits to children
than participating in a CCT alone. The objectives of the current
study were to examine the effects of integrating two, at-scale
programs that are currently operational in Mexico, and to test
whether group-based parenting support could work within the
existing infrastructure of a CCT to improve child development
outcomes. We also examined whether there were differential ef-
fects for children living in households in indigenous communities.
We hypothesized that there would be benefits of Educación Inicial
and that they would be concentrated in the most vulnerable chil-
dren.

Method

Study Design

The study was designed as a cluster randomized controlled
effectiveness trial with two intervention arms and one comparison
arm. A cluster randomized trial was chosen to facilitate implemen-
tation and to reduce the potential for contamination. All partici-
pants were enrolled in Prospera, Mexico’s CCT program (previ-
ously Oportunidades and originally Progresa), which covers 20%
of the general population, and up to 60% in the poorest states
(UNDP, 2011). Additional details about the intervention design
and components are described below.

Trial Design and Randomization

Collaborating partners at the Mexican National Institute of
Public Health (Instituto Nacional de Salud Pública [INSP], 2009)
identified a pool of rural communities (�2500 inhabitants) in
Chiapas, Puebla and Oaxaca States as “indigenous” (�80% pop-
ulation speaks indigenous language) or “non-indigenous” (see
Figure 1 for flow diagram) from a complete list of communities
provided by Mexico’s National Institute of Statistics and Geogra-
phy (Instituto Nacional de Estadística y Geografía). To be eligible
to participate in the study, communities needed to have (a) a
minimum of 15 families with children under age 2, (b) �70%
incorporated into Prospera, but (c) no current implementation of
the Educación Inicial program or prior participation for at least the
previous 5 years. A total of 288 communities (164 indigenous and
124 nonindigenous) met these criteria. Researchers at INSP ran-
domly selected 204 (102 indigenous and 102 nonindigenous) of
these communities to be part of the study. All Prospera beneficiary
families living in the participating communities were invited to
participate in the study at baseline and consent was obtained from
the primary caregivers of the children. The Educación Inicial
intervention began implementation within 1 to 2 months of the
baseline survey.

Treatment Arms

In each stratum of indigenous and nonindigenous communities,
INSP researchers randomly assigned the communities to receive

one of three arms (two intervention arms and one comparison arm)
using the SURVEYSELECT procedure available through SAS
software. Randomization allocated 35 communities per stratum of
indigenous status to the intervention arms (T1: 934 children; T2:
754 children), and 32 communities per stratum to the comparison
arm (T0: 784 children). The three trial arms were as follows:

Comparison arm (T0). Households only received the existing
CCT benefits from Prospera; in these communities, there were no
parenting support services or programs provided by Educación
Inicial.

Treatment arm (T1). Households received the standard CCT
benefits, and the Educación Inicial program was also implemented
in its usual method. In the standard method of implementation,
there are not any links between EI and Prospera, or with estab-
lished health, education or other social services.

Treatment arm (T2). Households received the standard CCT
benefits, and the Educación Inicial program was also available.
The difference in this arm, though, was that Prospera was
responsible for promoting Educación Inicial and encouraging
community members to participate in the program. In these
regions, community-based staff of Prospera worked to dissemi-
nate information about the Educación Inicial program, to draw
attention to the weekly meetings, and to highlight the potential
benefits of program participation for child development; the pro-
motoras also made specific efforts to schedule group meetings at
different times during the week so that family members could
participate fully in both programs. In T2 communities, the CCT
staff members received a description of the Educación Inicial
program in their quarterly training sessions, received pamphlets
about the program for themselves and pamphlets to distribute to
mothers, and were asked to encourage mothers to participate. In
spite of the fact that these two programs operated fully indepen-
dently of each other in terms of formal institutional structure at the
time of the study, qualitative observations suggested that some
CCT staff members and EI promotoras perceived that participation
in Educación Inicial was a mandatory condition to receive the cash
transfer and may have transmitted this perception to program
participants. In reality, payments were never denied to families
that did not participate in Educación Inicial.

Sample Size

A sample size of 30 communities per arm and 10 children per
community was calculated as sufficient to detect a difference of
0.5 SD of height-for-age, 0.7 SD of weight-for-age, and a 0.4g/dL
hemogloblin concentration (results reported separately). This cal-
culation was based on a power of 80%, � of 0.05, an intraclass
correlation of 0.01 to 0.22, and the ability to resurvey 70% to 90%
of children 2 years after baseline; power calculations of sample
size were based on nutritional outcomes because there were not
initially sufficient data available to calculate power for the devel-
opmental outcomes. The baseline sample included 2,472 children
(0–18 months old), and the follow-up included 1,383 children (3–5
years old). The follow-up sample was smaller than the baseline due
to budget constraints; communities that were most difficult to
reach and those that had the smallest number of children were
excluded from the follow-up (n � 63; see the Appendix for a
comparison of the communities and children who were and were
not followed-up). An additional 270 children were not included in
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the follow-up because they did not complete the assessments of
child development (n � 199), because the assessments were in-
complete (n � 63), or because children were out of the age range
at follow-up (n � 8). The final sample includes 1,113 children
from 129 communities (T0: n � 365 children, n � 32 communi-
ties; T1: n � 406 children, n � 39 communities; and T2: n � 342
children, n � 34 communities).

Data Collection

Children were assessed at baseline (2008) and follow-up (2012);
interviews in participants’ homes were also conducted with the
mother or primary caregiver of each child to obtain information
regarding a range of variables that were selected specifically for
their consistent associations with child development outcomes
(Walker et al., 2011). Assessors were blinded to cluster assignment
and collected data in pairs of two, made up of one person trained
in anthropometric measurements and the other in the child devel-
opment questionnaires.

Primary outcome measures. Cognitive development at
follow-up was assessed using the McCarthy Scales of Children’s

Abilities, selected for its ability to be used in difficult field settings
and to be culturally adapted without extensive changes (Fernald,
Kariger, Engle, & Raikes, 2010); McCarthy Scales have been
widely used in different Spanish speaking countries, including
Mexico (Torres-Sánchez et al., 2013). Interrater reliability of in-
terviewers was checked before the start of fieldwork and
was �0.9. The McCarthy includes the General Cognitive Index
(GCI—a composite of Verbal, Perceptual-Performance and Quan-
titative) and a Memory Scale. For tests missing �5 questions, we
used a conservative imputation for individual missing test ques-
tions. Total scores and the GCI were converted to age-adjusted,
standard scores calculated from 2-month age-specific means and
SDs in each age range (mean: 100, SD: 15). The intracluster
correlation coefficient for the General Cognitive Index was 0.22.

Covariates. Relevant covariates included state of residence
(Chiapas, Oaxaca or Puebla), maternal education (no formal
education, primary, middle school, or higher education levels),
household crowding (number of people in the household divided
by number of rooms), community indigenous status (a binary
variable indicating whether residents of indigenous ancestry com-

Figure 1. Flow chart of communities randomized to treatment groups.
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posed �70% of the population), and wealth (baseline household
asset index, (Moser, 1998) with principal components analysis
(Falkingham & Namazie, 2002), and the varimax rotation (Filmer
& Pritchett, 2001)). We replaced missing values with the mean
community value; �6% were imputed using this method.

Effect modifiers. We conducted post hoc tests of interaction
using children’s cognitive development scores at baseline (mea-
sured using the Extended Ages and Stages Questionnaire [EASQ]),
maternal education level, or household assets (wealth). The EASQ
is designed for children over 4 months old; thus, children 0 to 4
months of age were excluded at baseline. Missing scores were
imputed using the mean of the child’s domain score for any child
missing fewer than three questions in a given domain. EASQ
scores were converted to standard scores with a mean of 100 and
a SD of 15. All hypothesized effect modifiers were transformed to
binary variables for ease of interpretation.

Statistical Analysis

All analyses were intention to treat for cluster randomized trails
(using CONSORT guidelines; Campbell, Piaggio, Elbourne, Alt-
man, & Group, 2012) and were completed using Stata 12 (Stata-
Corp, 2011, Stata Statistical Software: Release 12. College Station,
TX: StataCorp LP). We examined the distribution of variables at
follow-up to ensure that we had maintained balance across the
three intervention arms. We then used cluster-adjusted linear re-
gression to estimate the differences in child development scores at
follow-up. Our models included state of residence as a fixed effect,
specified indigenous community status as the stratification vari-
able used in the sampling plan, and adjusted for clustering at the
community level using linearized variance estimation (Levy &
Lemeshow, 1999). Assignment to treatment was included as an
indicator variable so that each treatment arm could be compared
with the comparison arm. We then conducted robustness checks by
including additional covariates and compared the models to the
more parsimonious models described above. Finally, we tested
whether baseline scores of child development, maternal education,
or wealth modified the effects of the Educación Inicial program on
cognitive development scores at follow-up by including treatment-
by-effect-modifier interaction terms in separate models (one model
for each hypothesized effect modifier).

Results

The three arms of the trial (T0, T1, T2) remained well bal-
anced at follow-up, 4 years after baseline, suggesting that
randomization was retained despite the restricted sample size at
follow-up (Table 1).

Primary Intention to Treat Analysis: Effect of
Educación Inicial on Child Outcomes

At follow-up, children in T2 scored higher on all domains of the
McCarthy Scales compared with children in T0 (Figure 2A). The
differences were statistically significant for the General Cognitive
Index (� � 3.90; p � .03; 95% CI [0.51, 7.30]), Verbal Score (� �
4.28; p � .03; 95% CI [0.51, 8.05]), and Memory Score (� � 4.14;
p � .02; 95% CI [0.62, 7.66]), and exhibited a similar, but
nonsignificant association for the Perceptual Score (� � 2.47; p �

.15; 95% CI [�0.89, 5.82]) and Quantitative Score (� � 2.77; p �

.09; 95% CI [�0.46, 6.00]; Table 2). There were no significant
differences between McCarthy scores of children living in com-
munities that had been randomized to T1 and those in T0.

In analyses stratified by indigenous status, randomization to T2

compared with T0 was associated with higher McCarthy Scale
scores only among children in indigenous communities (Figure
2B). The program showed significant benefits on the General
Cognitive Index (� � 3.81; p � .05; 95% CI [�0.01, 7.62]), and
a nonsignificant tendency toward higher scores for the Verbal
(� � 2.21; p � .19; 95% CI [�1.11, 5.52]), Perceptual (� � 4.25;
p � .09; 95% CI [�0.71, 9.22]), Quantitative (� � 3.82; p � .07;
95% CI [�0.29, 7.94), and Memory scores (� � 2.46; p � .12;
95% CI [�0.62, 5.55]; Table 3). In contrast, there were no signif-
icant differences comparing T1 and T0 in indigenous communities,
or when comparing T1 or T2 and T0 in nonindigenous communi-
ties.

Robustness Check: Effect of Educación Inicial on
Child Outcomes Controlling for Covariates

Although we achieved successful balance of covariates across
communities randomized to T0, T1 and T2, we conducted tests of
robustness by including covariates in our models to assess our
assumption that randomization truly removed confounding (Table
4). After controlling for covariates, the pattern that we had origi-
nally observed in the simpler models remained, although the
differences between the treatment arms and comparison arm were
smaller. Children in T2 continued to score higher than children in
T0 on all scales of the McCarthy Scales, and the differences in
scores were statistically significant for the Verbal (� � 2.56; p �
.05; 95% CI [0.05, 5.08]) and Memory Scales (� � 2.65; p � .04;
95% CI [0.17, 5.13), but no longer significant for the General
Cognitive Index (� � 2.59; p � .08; 95% CI [�0.29, 5.46]).

Tests of Effect Modification

In exploratory tests of heterogeneity, there was a large and
statistically significant difference in program effects on the Gen-
eral Cognitive Index when comparing children who had originally
scored in the bottom 20th percentile (� � 7.16; p � .009; 95% CI
[1.82, 12.50]), and those who had scored higher on the baseline
child development tests (� � 1.94; p � .30; 95% CI [�1.76, 5.63];
Table 5). This difference was also evident for the Perceptual and
Quantitative Scales. The treatment by maternal education interac-
tion terms were statistically significant for the Verbal Scale (� �
5.30; p � .008; 95% CI [1.41, 9.18] for children of mothers with
formal education, vs. � � 0.94; p � .69; 95% CI [�3.69, 5.57] for
children of mothers with no education); there were no significant
differences for the other scales. The treatment by household asset
index interaction terms were statistically significant for the Quan-
titative and Memory Scales, with significant program effects for
children from households with high wealth and no program effects
in households with low wealth; there were no significant differ-
ences for the other scales.

Discussion

In this cluster-randomized effectiveness study among CCT partic-
ipants in rural Mexico, we found that children whose communities
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had been randomized to receive weekly, group-based parenting sup-
port performed better on tests of child development than children
whose communities did not have any parenting support classes. This
finding was true only for households in communities randomized to
the arm in which group participation was integrated with the existing
CCT program, and encouraged and supported by the CCT. There
were no differences in cognitive outcomes between children living in
communities where the parenting program was not supported by the
CCT and children living in communities where the program was not
available. When we stratified our analyses by community indigenous
status, we found that our main results were driven by a significant
effect for children living in indigenous communities and not those

living in nonindigenous communities. Among all children, effects at
follow-up were largest for children who began the program in the
lowest quintile of child development; effects were also larger for
children whose mothers had higher levels of formal education and
whose households were relatively wealthier.

The major strength of our study is that the two programs we are
evaluating, Prospera and Educación Inicial, are already operating
at-scale across Mexico. Other strengths of this study were that it had
a rigorous study design, direct measures of child development at
baseline and follow-up, and that it focused on the poorest and most
underserved communities in rural Southern Mexico. Our ex ante
focus on indigenous populations allowed us sufficient sample size to

Table 1
Baseline Characteristics of Children From Households in the Final Sample by Random Assignment to Comparison Group (T0) or
Educación Inicial Parenting Program Treatment Groups (T1 and T2) Among Participants in Conditional Cash Transfer
Program (CCT)

Variable Comparison (T0) Standard promotion (T1) Extra promotion (T2) p valuea

Baseline cognitive scoresb (n � 283) (n � 331) (n � 279)

Communication 101.21 (15.03) 101.17 (13.74) 101.43 (13.98) .99
Personal-social perception 101.97 (13.66) 99.86 (15.17) 101.53 (12.42) .37
Gross motor skills 101.62 (13.79) 100.22 (14.70) 99.41 (14.08) .29
Overall score 102.11 (14.41) 100.50 (14.40) 100.93 (13.09) .53

Child characteristics (n � 366) (n � 406) (n � 341)

Girl 180 (49.2%) 188 (46.3%) 175 (51.3%) .36
Cohort age (months)

0–6 157 (42.9%) 137 (33.7%) 125 (36.7%)
7–12 108 (29.5%) 139 (34.2%) 100 (29.3%) .12
13–18 101 (27.6%) 130 (32.0%) 116 (34.0%)

Parental characteristics

Indigenous (speaks or understands indigenous language) 206 (56.3%) 211 (52.0%) 171 (50.2%) .85
Father present 338 (92.4%) 382 (94.1%) 308 (90.3%) .34
Father education (highest completed)

No formal education (�1 yr) 51 (13.9%) 60 (14.8%) 36 (10.6%)
Primary (7 yrs) 257 (70.2%) 275 (67.7%) 249 (73.0%) .58
Middle school (10 yrs) 53 (14.5%) 57 (14.0%) 47 (13.8%)
High school and above (�13 yrs) 5 (1.4%) 14 (3.5%) 9 (2.6%)

Mother education (highest completed)
No formal education (�1yr) 67 (18.3%) 65 (16.0%) 69 (20.2%)
Primary (7 yrs) 246 (67.2%) 293 (72.2%) 224 (65.7%) .83
Middle school (10 yrs) 43 (11.8%) 40 (9.9%) 40 (11.7%)
High school and above (�13 yrs) 10 (2.7%) 8 (2.0%) 8 (2.4%)

Household characteristics

Indigenous locality 198 (54.1%) 190 (46.8%) 148 (43.4%) .66
Household composition

Number of household members 6.86 (2.35) 6.59 (2.18) 6.34 (2.34) .15
Children (�18 years) 4.42 (2.01) 4.17 (1.81) 3.92 (1.91) .14
Adults (�18 years) 2.43 (.94) 2.40 (.97) 2.41 (1.09) .97

Crowding (people/rooms) 3.07 (1.58) 3.14 (1.85) 2.88 (1.72) .31
Log of asset index value .76 (.43) .75 (.46) .82 (.42) .52
Piped water on family land 265 (72.4%) 308 (75.9%) 263 (77.1%) .79
Had electricity in home 342 (93.4%) 382 (94.1%) 322 (94.4%) .94

Note. Data are n (%) or mean (SD) and are stratified by assignment to the three treatment arms.
a p values calculated for comparisons across treatment arms using cluster-adjusted F-tests for continuous variables and chi squared tests for categorical
variables. b Child cognitive development assessed using the Extended Ages and Stages Questionnaire (EASQ) for children ages 4 to 19 months old.
Sample size is smaller than for other child variables because it excludes children 0–4 months old: (T0: n � 283 children, n � 23 communities; T1: n �
331 children, n � 32 communities; and T2: n � 279 children, n � 26 communities). Scores are age standardized within two-month ranges using the sample
as its own reference and converted to have a mean of 100 and a SD of 15.
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conduct stratified randomization and analyses. An additional strength
and contribution to the literature is that we followed children several
years after they started the program, allowing us to examine longer
term program effects.

A key weakness of our study is that our follow-up sample was
reduced to a subgroup of the baseline sample due to budget con-
straints, which limits generalizability. In spite of the smaller follow-up
sample, however, the balance of the three arms was maintained
implying that randomization at baseline was maintained through
follow-up. We are additionally limited in terms of generalizability by
the fact that our study was located in only three states in rural,
southern Mexico, selected for their large indigenous populations.
Another limitation of our study is that we do not have participation
data. Thus, we assume that the positive program effects in T2 arm are

related to increased participation, but we cannot confirm whether this
is true based on our data. Furthermore, we do not have data regarding
whether the children in the study were enrolled in preschool, so we do
not know what other sources of cognitive and language stimulation
they are receiving. Finally, we do not have data about intervention
implementation in terms of the quality or quantity of the sessions,
which would give us insights into how the program functioned, and
we do not have data about whether the promotoras in the T2 arm were
more engaging or motivated because of the additional promotion of
the program. Thus, future research should include a detailed as-
sessment of program implementation and promotora behavior and
engagement.

Our main effects were equivalent to 0.26 SD for children in all
communities (and 0.25 SD for indigenous children); the effect size

Figure 2. Meana child development scoresb among participants in conditional cash transfer program (CCT) by
treatment arm (T0, T1, T2)

c (N � 1113). a Average adjusted predictions of scores and SEs. Models include
indicators for state of residence. b Scores are mean:100 and SD:15. c (T0) CCT benefits only; (T1) CCT benefits
plus availability of Educación Inicial in the community; or (T2) CCT benefits plus extra promotion for
Educación Inicial by the CCT.
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was 0.48 SD for children who began the program in the lowest
quintile of child development. Our main effect sizes were equivalent
to those found in the study of a home-visiting program combined with
a CCT in Colombia (0.26 SD) (Attanasio et al., 2014), with a recent
group-based approach in Uganda (0.27–0.36 SD) (Singla, Kumba-
kumba, & Aboud, 2015), and with integration into primary care
clinics in the Caribbean (0.30 SD) (Chang et al., 2015), but smaller
than the scaled-up, home-visiting program in Pakistan (0.60 SD for
cognition) (Yousafzai et al., 2014). A meta-analysis of home-visiting
programs in the United States found a lower average standardized
effect on cognitive outcomes of 0.18 SD (Sweet & Appelbaum,
2004). The original Jamaican home-visiting efficacy study found an
effect size of 0.88 SD (Grantham-McGregor, Powell, Walker, &
Himes, 1991), but effect sizes from other efficacy studies of home-
visiting programs in low- and middle-income countries have not
generally been so large (Grantham-McGregor, Fernald, Kagawa, &
Walker, 2014). Our effect size estimates are probably smaller than
some of the more intensive home-visiting programs because stimula-
tion messages may have been diluted due to the wide age range.
Messages were probably also diluted because of the group size, and

because there was not an individually tailored curriculum for each
child, which would have been more likely within the context of a
home-visiting program.

For reasons related to the rules of operation of the CCT pro-
gram, it was not possible to include participation in Educación
Inicial as an additional condition to the CCT in this study. CCT
staff members were asked, however, to strongly promote and
encourage participation in Educación Inicial, and it is possible that
some participants perceived participation to be mandatory even
though CCT payment was not actually tied to participation. If there
were an explicit monetary reward associated with participation in
Educación Inicial, participation in the program could be increased.
In a review examining the differences between conditional and
unconditional cash transfer programs, the largest effects were
shown for programs that had explicit conditionalities, had a clear
system for monitoring compliance, and had penalties for noncom-
pliance (Baird, Ferreira, Özler, & Woolcock, 2014). Future re-
search should attempt to examine whether participation in a par-
enting program such as Educación Inicial could actually be added
as an explicit condition of a CCT.

Table 2
Main Results of Intention to Treat Analysis: Effects of Randomization to Educación Inicial
Parenting Program (T0, T1 or T2)

a on Child Development Scoresb Among Participants in
Conditional Cash Transfer Program (CCT) (N � 1113)

Variable

Standard promotion (T1) vs.
Comparison (T0)
�c (SE) p value

Extra promotion (T2) vs.
Comparison (T0)
�c (SE) p value

General cognitive index �.09 (1.81) .96 3.90 (1.72) .03
Verbal score .25 (1.86) .89 4.28 (1.91) .03
Perceptual score �.36 (1.72) .84 2.47 (1.70) .15
Quantitative score �.34 (1.78) .85 2.77 (1.63) .09
Memory score .16 (1.84) .93 4.14 (1.78) .02

Note. Models include indicators for state of residence.
a (T0) comparison group with CCT benefits only; (T1) CCT benefits plus availability of Educación Inicial in the
community; or (T2) CCT benefits plus extra promotion and encouragement to participate in Educación Inicial
by the CCT. b Child development assessed using McCarthy Scales of Child Development. Scores are age
standardized within two-month ranges using the sample as its own reference and converted to have a mean of
100 and a SD of 15. c Betas are differences in mean standardized McCarthy scores.

Table 3
Results Stratified by Indigenous Status: Effects of Randomization to Educación Inicial Parenting Program (T0, T1 or T2)

a on Child
Development Scoresb Among Participants in Conditional Cash Transfer Program (CCT) by Community Indigenous Status

Variable

Children living in indigenous communities
(n � 536)

Children living in non-indigenous communities
(n � 577)

Standard promotion (T1)
vs. Comparison (T0)

�c (SE) p value

Extra promotion (T2)
vs. Comparison (T0)

�c (SE) p value

Standard promotion (T1)
vs. Comparison (T0)

�c (SE) p value

Extra promotion (T2)
vs. Comparison (T0)

�c (SE) p value

General cognitive index �1.17 (2.01) .56 3.81 (1.91) .05 �.62 (2.13) .77 1.52 (2.19) .49
Verbal score �2.00 (1.28) .13 2.21 (1.66) .19 .32 (2.01) .88 2.64 (2.12) .22
Perceptual score .04 (2.63) .99 4.25 (2.48) .09 �1.16 (2.09) .58 .37 (2.16) .87
Quantitative score �.43 (2.20) .85 3.82 (2.06) .07 �1.50 (2.18) .50 �.05 (2.10) .98
Memory score �1.93 (1.46) .19 2.46 (1.54) .12 .13 (2.10) .95 2.23 (1.98) .26

Note. Models include indicators for state of residence.
a (T0) comparison group with CCT benefits only; (T1) CCT benefits plus availability of Educación Inicial in the community; or (T2) CCT benefits plus extra
promotion and encouragement to participate in Educación Inicial by the CCT. b Child development assessed using McCarthy Scales of Child
Development. Scores are age standardized within two-month ranges using the sample as its own reference and converted to have a mean of 100 and a SD
of 15. c Betas are differences in mean standardized McCarthy scores.
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Our findings suggest that children living in indigenous com-
munities benefited from the integrated intervention (T2 arm) in
contrast to those living in nonindigenous communities who
didn’t benefit. We speculate that this is because indigenous
communities are highly vulnerable, marginalized and isolated
(Gracey & King, 2009; King, Smith, & Gracey, 2009; Monte-
negro & Stephens, 2006). Most of the almost 25,000 indigenous
communities in Mexico are located in areas of difficult access,
which affects school attendance, and challenges the govern-
ment’s ability to provide services. Because of the isolation and
marginalization of indigenous communities, the indigenous ed-
ucation system in Mexico has traditionally provided low quality
services, which translate into schooling results that are lower

than national averages for children living in indigenous com-
munities. Although preschool has been mandatory in Mexico
for the past 17 years, only 76% of the children in indigenous
communities attend preschool compared with over 90% in
nonindigenous communities (INEGI, 2014). It is possible that
the reason that we did not find program effects for children
living in nonindigenous communities in the T2 arm is that these
children from nonindigenous communities were more likely to
attend formal or informal preschools, and thus were receiving
the benefits of cognitive stimulation from a different source.

The goals of Educación Inicial are to improve child develop-
ment by empowering primary caregivers to provide cognitive
stimulation to their children (Eshel, Daelmans, de Mello, & Mar-

Table 4
Robustness Check: Effects of Randomization to Educación Inicial Parenting Program (T0, T1 or
T2)

a on Child Development Scoresb Among Participants in Conditional Cash Transfer Program
(CCT), Adjusting for Covariates (N � 1113)

Variable

Standard promotion (T1) vs.
Comparison (T0)
�c (SE) p value

Extra promotion (T2) vs.
Comparison (T0)
�c (SE) p value

General cognitive index �.21 (1.43) .88 2.59 (1.45) .08
Verbal score �.16 (1.10) .89 2.56 (1.27) .05
Perceptual score �.06 (1.68) .97 1.99 (1.65) .23
Quantitative score �.53 (1.55) .73 1.87 (1.54) .23
Memory score �.23 (1.21) .85 2.65 (1.25) .04

Note. Models include indicators for state of residence, community indigenous status, maternal education,
household crowding, and log asset index (covariates not shown).
a (T0) comparison group with CCT benefits only; (T1) CCT benefits plus availability of Educación Inicial in the
community; or (T2) CCT benefits plus extra promotion and encouragement to participate in Educación Inicial
by the CCT. b Child development assessed using McCarthy Scales of Child Development. Scores are age
standardized within two-month ranges using the sample as its own reference and converted to have a mean of
100 and a SD of 15. c Betas are differences in mean standardized McCarthy scores.

Table 5
Effect Modification: Effects of Randomization to Extra Promotion Arm of Educación Inicial Parenting Program (T2) Compared With
Comparison Group (T0) on Child Development Scoresa Among Participants in Conditional Cash Transfer Program (CCT) by
Baseline Cognitive Development Scores (N � 893),b Household Wealth (N � 1113), and Maternal Education (N � 1113)c

Effect modifier
General scale

�c (SE) p value
Verbal scale

�c (SE) p value
Perceptual scale
�c (SE) p value

Quantitative scale
�c (SE) p value

Memory scale
�c (SE) p value

Baseline cognitive scoresb

Lowest quintile 7.16 (2.70) .009d,e 3.14 (3.40) .36 9.32 (3.09) .003d,e 6.55 (2.55) .01d,e 4.80 (3.43) .16
Quintiles 2–5 1.94 (1.87) .30d,e 3.40 (1.99) .09 �.15 (1.83) .94d,e .88 (1.72) .61d,e 2.51 (1.87) .18

Maternal education
No education 1.29 (2.69) .63 .94 (2.34) .69d .96 (3.31) .77 1.95 (3.08) .53 2.00 (2.59) .44
Any education 4.71 (1.76) .01 5.30 (1.96) .008d 2.93 (1.75) .10 3.04 (1.65) .07 4.87 (1.80) .008

Log asset index (split at median
household wealth value)

Lower wealth .88 (2.04) .67 1.90 (1.89) .32 �.20 (2.47) .94 �.31 (2.06) .88d,e .61 (1.66) .71d,e

Higher wealth 4.81 (2.01) .02 4.60 (2.18) .04 3.60 (1.96) .07 4.07 (1.93) .04d,e 5.35 (2.09) .01d,e

Note. Models include indicators for state of residence. P values are for within group differences.
a Child development assessed using McCarthy Scales of Child Development. Scores are age standardized within two-month ranges using the sample as its
own reference and converted to have a mean of 100 and a SD of 15. b Child cognitive development assessed using the Extended Ages and Stages
Questionnaire (EASQ) for children ages 4 to 18 months old. Sample size is smaller than for other child variables because it excludes children 0–4 months
old as they were too young to be tested: (Sample size is T0: n � 283 children, n � 23 communities; T1: n � 331 children, n � 32 communities; and T2:
n � 279 children, n � 26 communities). Scores are age standardized within two-month ranges using the sample as its own reference and converted to have
a mean of 100 and a SD of 15. c Betas are differences in mean standardized McCarthy scores. d Test of interaction demonstrated statistical significance
for effect modification on the indicated scale (p � .10). e Test of interaction remained statistically significant for effect modification on the indicated scale
after adjusting for wealth (household asset index), maternal education, household crowding and indigenous community status. The models testing for effect
modification by wealth and maternal education did not include wealth and maternal education as covariates respectively.
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tines, 2006). Based on literature about stand-alone parenting sup-
port programs, the pathways through which these programs func-
tion can relate to direct program effects on parents’ behaviors, such
as through parenting skills, attitudes and beliefs, knowledge and
understanding, emotional and mental health, and social support
(Moran et al., 2004). For example, in the scaled up parent training
program in the Caribbean mentioned above, parental knowledge
about child development increased as a result of the intervention,
suggesting this as a potential pathway for effectiveness (Chang et
al., 2015). As another example, the recent Ugandan study con-
firmed that community-based parenting support had a significant
effect on reducing depressive symptoms in mothers (Singla et al.,
2015), which could then have a direct effect on child well-being
and achievement (McLoyd, 1990).

There are other pathways that could explain the program’s effects
within the context of a CCT (Fernald, Gertler, & Hidrobo, 2012).
First, in addition to the knowledge gained from the Educación Inicial
program relating to caregiving, cognitive stimulation and socioemo-
tional development, mothers or primary caregivers obtain additional
knowledge and skills related to nutrition and health via the CCT. With
greater financial resources from the CCT, mothers can act on what
they have learned in a parenting class, and provide a better environ-
ment for their children through improvements in the home (e.g.,
quality of floor and ceiling, availability of electricity, or quality of
water supply; Guo & Harris, 2000; Yeung, Linver, & Brooks-Gunn,
2002), or through the purchase of goods that influence child devel-
opment (e.g., books, or toys). In a pathway analysis of the EI program
effects, we found that participation in the T2 arm of the study was
associated with a 13% increase in the number of play activities
that parents engaged in with their children, particularly shared
storybook reading and singing, and that play activities and shared
book reading explained up to 32% of the effects of the EI parenting
program on child development outcomes in the T2 arm (Knauer et
al., 2016).

A second pathway through which the program could be working
is that mothers receive information about health and nutrition from
the CCT and from EI, so it is likely that this information is
mutually reinforcing. Cash received by mothers in the CCT may be
spent on children’s health and nutrition (e.g., more nutritious
foods, health care), which could subsequently improve develop-
mental outcomes (Adler, Boyce, Chesney, Folkman, & Syme,
1993; Thomas, 1990).

Third, because poverty affects the ways in which parents mon-
itor their children, provide stimulation for their children, and
respond to their needs (Brooks-Gunn & Duncan, 1997), increasing
access to economic resources may allow parents to be more
responsive, warm and consistent (Wachs, Black, & Engle, 2009).
Income can also indirectly improve the psychological well-being
of family members through reductions in subjective feelings of
financial strain and deprivation (Lund et al., 2011; Mistry,
Biesanz, Taylor, Burchinal, & Cox, 2004).

In conclusion, our results suggest that adding group-based par-
enting support could make CCTs more effective policy levers,
particularly in the most isolated, resource-poor areas where vul-
nerable children live. There are significant policy implications of
this research. CCTs have been embraced by members of the
development community (de Janvry & Sadoulet, 2006), but also
criticized for reasons relating to sustainability and limited larger
scale effects (Grimes & Wängnerud, 2010; Handa & Davis, 2006;

Popay, 2008; Shibuya, 2008). It is possible that CCTs could be
more effective at catalyzing upward mobility if there were a
greater investment in children’s development through parenting
support. Given that upward mobility has not historically been easy
to achieve in low- or middle-income countries when compared
with high income countries (Behrman, Gaviria, & Székely, 2001),
CCTs could have greater long-term impact if they supported
greater investments in early child development.

To date, the targeting and benefits of the parenting program
(Educación Inicial) have not been linked to those provided by the
CCT (Prospera), which now reaches 5.8 million of the poorest
families in Mexico (SEDESOL, 2012). Based on our findings,
children living in the most isolated and vulnerable communities,
and specifically those with predominantly indigenous populations,
could benefit substantially from this type of integration.
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Appendix

Comparison of Baseline Characteristics of Communities Originally Randomized in 2008 by Follow-Up
Status in 2012 According to Aspects of Marginalization and Economic Status

Variable
Not followed-up

(n � 75)
Followed-up
(n � 129)

p
value

Percentage of the population (�15 yrs. old) illiterate 27 (1.1) 26 (.9) .50
Percentage of the population (�15 yrs. old) that hasn’t completed primary school 53 (1.2) 50 (.9) .04
Percentage of households within the community without a toilet 8 (1.6) 7 (.8) .63
Percentage of households within the community without electricity 10 (2.7) 6 (1.2) .12
Percentage of households within the community without piped water 37 (4.5) 31 (3.2) .25
Number of occupants per room in household 2.0 (.1) 1.9 (.0) .08
Percentage of households within the community with dirt floors 28 (2.6) 25 (1.6) .31
Percentage of households within the community with a refrigerator 77 (2.4) 71 (1.9) .07
Marginalization Index 2010 .4 (.1) .2 (.0) .02

Note. Data are % (SE) or mean (SE). p values are for differences at the community level and account for the stratified
design.
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Comparison of Baseline Characteristics of Children by Inclusion in the 2012 Follow-Up Sample

Variable Included Not included Total p valuea

Baseline cognitive scoresb (n � 893) (n � 1031) (n � 1924)
Communication 101.26 (.64) 98.92 (.64) 100.01 (.47) .007
Perception 101.07 (.62) 99.14 (.64) 100.04 (.47) .02
Motor 100.49 (.60) 99.58 (.59) 100.00 (.43) .26
Global 101.19 (.66) 99.03 (.68) 100.03 (.50) .02

Child characteristics (n � 1113) (n � 1359) (n � 2472)
Girl 543 (48.8%) 662 (48.7%) 1205 (48.7%) .99
Cohort age (months)

0–6 419 (37.6%) 567 (41.8%) 986 (39.9%)
7–12 347 (31.3%) 477 (35.0%) 824 (33.3%) �.001
13–18 347 (31.1%) 315 (23.2%) 662 (26.8%)

Parental characteristics
Indigenous (speaks or understands indigenous language) 588 (52.1%) 925 (68.5%) 1513 (61.2%) .001
Father present 1028 (92.6%) 1271 (93.4%) 2299 (93.0%) .55
Father education (highest completed)

No formal education (�1 yr) 147 (13.2%) 214 (15.8%) 361 (14.6%)
Primary (7 yrs) 781 (70.0%) 906 (66.8%) 1687 (68.2%) .27
Middle school (10 yrs) 157 (14.3%) 197 (14.3%) 354 (14.3%)
High school and above (�13 yrs) 28 (2.5%) 42 (3.1%) 70 (2.9%)

Mother education (highest completed)
No formal education (�1yr) 201 (18.4%) 339 (24.6%) 540 (21.8%)
Primary (7 yrs) 763 (68.2%) 888 (65.6%) 1651 (66.8%) .01
Middle school (10 yrs) 123 (11.1%) 114 (8.3%) 237 (9.6%)
High school and above (�13 yrs) 26 (2.3%) 18 (1.3%) 44 (1.8%)

Household characteristics
Indigenous locality 536 (47.7%) 853 (63.1%) 1389 (56.2%) .005
Household composition

Number of household members 6.60 (.10) 6.87 (.09) 6.74 (.07) .03
Children (�18 years) 4.18 (.09) 4.43 (.08) 4.32 (.07) .03
Adults (�18 years) 2.41 (.03) 2.40 (.04) 2.41 (.03) .97

Crowding (people/rooms) 3.02 (.07) 3.40 (.08) 3.23 (.06) �.001
Log asset index value .78 (.03) .60 (.02) .68 (.02) �.001
Piped water on family land 836 (75.9%) 873 (63.5%) 1709 (69.1%) .001
Had electricity in home 1046 (94.3%) 1269 (93.1%) 2315 (93.6%) .41

Study group
Standard promotion 406 (35.2%) 528 (38.6%) 934 (37.1%) .79
Comparison 366 (33.7%) 418 (30.7%) 784 (32.1%)

Note. Models include indicators for state of residence. Data are n (%) or mean (SE) and are stratified by inclusion in the
final sample. Means and proportions are adjusted. Reasons for not being included vary, such as not being chosen for
follow-up, refusal to complete the assessment, and age ineligibility.
a p values calculated for comparisons between Included and Not Included groups use cluster-adjusted t or F tests. b Child
Cognitive Development assessed using the Extended Ages and Stages Questionnaire (EASQ) for children ages 4 to 18
months old. Sample size is smaller than for other child variables because it excludes children 0–4 months old: (T0: n �
283 children, n � 23 communities; T1: n � 331 children, n � 32 communities; and T2: n � 279 children, n � 26
communities). Scores are age standardized within two-month ranges using the sample as its own reference and converted
to have a mean of 100 and a SD of 15.
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