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Resumen 

La estrategia nacional de atención a la primera infancia lanzada en 2011 tiene como uno de sus principales 

objetivos la cualificación de los servicios de primera infancia que se ofrecen a los niños y niñas en 

condiciones de vulnerabilidad socioeconómica. Una de las estrategias de mejoramiento consiste en el 

traslado de hogares comunitarios de bienestar a grandes centros de desarrollo infantil en zonas urbanas. 

Este estudio analiza los efectos de esta transición en la infraestructura y los servicios de atención a la 

primera infancia sobre el estado nutricional y de salud, así como el desarrollo cognitivo y socio emocional 

de los niños y niñas, utilizando un experimento social controlado con  una muestra de 2.767 niños entre 

los 6 y 60 meses de edad. Los resultados indican efectos positivos de la transición sobre talla para la edad 

y sobrepeso, y efectos negativos sobre la prevalencia de diarrea y el riesgo de rezago socioemocional. Sin 

embargo, la transición no tuvo efectos estadísticamente significativos sobre la gran mayoría de 

indicadores de desarrollo de los niños y niñas.  
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Childcare Centers on Children in Colombia 
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Abstract 

Colombia’s national early childhood strategy launched in 2011 aimed at improving quality of childcare 

services offered to socioeconomically vulnerable children included transferring home-based community 

nurseries into large childcare centers in urban areas. This study seeks to understand the effects of this 

transition in service delivery and infrastructure of childcare on children’s nutritional and health status, as 

well as cognitive and socio emotional development, using a cluster-randomized control trial with a sample 

of 2,767 children between the ages of 6 and 60 months of age. The results indicate positive program 

effects on height for age and overweight and negative effects on incidence of diarrhea and socio emotional 

risk. However, the transition did not have statistically significant effects on most developmental outcomes. 

 

Key words: Early childhood development, home-based and center-based childcare, impact evaluation. 
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1. Introduction 

An overwhelming 200 million children in developing countries have been identified as being at 

risk of not reaching their full developmental potential by age 5 because they live in poverty and face the 

daunting psychosocial challenges associated with economic adversity (Grantham-McGregor et al., 2007; 

Bernal and Quintero, 2014, Bernal and Camacho, 2014). At age 5 these children will have higher 

probabilities of underperforming at school, and thus, reaching adulthood with lower earnings capacity. 

This, in turn, perpetuates economic and social inequities and poverty (Alderman, 2010; Heckman, 2006). 

The period between birth and five years has been identified as critical in light of the evidence emphasizing 

the potential of early interventions to alter long-term developmental trajectories of individuals (Cunha, 

Heckman, Lochner and Masterov, 2006; Engle et al., 2007; Herrod, 2007; Yoshikawa et al., 2013). 

Although there is increasing agreement about the value of early interventions, there is less agreement 

about the specific types of interventions that are most effective and efficient. In addition, most of the 

available evidence is based on rigorous randomized trials for developed countries while developing 

nations usually have limited resources and capacity to conduct longitudinal or randomized control trial 

evaluations of large scale programs (Britto, Yoshikawa and Boler, 2011).  

While the initial focus in those countries interested in improving early childhood education in 

low- and middle-income regions was access, the emphasis has shifted to quality and equity particularly 

where enrollment rates are higher (Yoshikawa et al., 2015). In 2011, the Colombian government launched 

the national early childhood strategy “De Cero a Siempre” (From Zero to Forever, DCAS for its initials in 

Spanish) aimed at increasing access and, most importantly, improving the quality of services provided to 

disadvantaged children. One of the initial pillars of the strategy was to transition from home-based 

community nurseries (HCB for its initials in Spanish) to large childcare centers (CDI). In this paper, we 

investigate the effects of this transition on children’s nutritional status and health, as well as on, cognitive 

and socio emotional development. In 2010, a clustered-randomized trial was designed and implemented to 

evaluate the effects of migration out of home-based childcare and into center-based childcare in 14 cities 
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in Colombia. We seek to answer whether the intended quality improvement of such transition had a 

significant effect on children’s development. 

 

 Evidence or lack of evidence in favor of early childhood interventions  

A number of policies such as conditional cash transfers, home-visiting and childcare programs 

have been implemented to promote development of low-income children in the region. To date, most of 

the available evidence on the impact of early childhood investments in Latin America and the Caribbean is 

for conditional cash transfer programs (Attanasio, Battistin, Fitzsimons, Mesnard and Vera-Hernández, 

2005; Paxson and Schady, 2010; Fernald and Hidrobo, 2011; Macours, Schady and Vakis, 2012) and 

home visiting programs serving low-income families with young children (Super, Herrera and Mora, 

1990; Grantham-McGregor, Walker, Chang and Powell, 1997; Walker, Chang, Vera-Hernandez and 

Grantham-McGregor, 2011). Very few studies have evaluated the effects of childcare or preschool 

settings, and owing to data restrictions, such efforts often resort to nonexperimental approaches (Behrman, 

Cheng and Todd, 2004; Berlinski, Galiani and Manacorda, 2008; Berlinski, Galiani and Gertler, 2009; 

Nores and Barnett, 2010; Rosero and Oosterbeek, 2011; Attanasio, Di Maro and Vera-Hernández, 2013; 

Bernal and Fernández, 2013).  

Overviews of early childhood services across countries, particularly those for Latin America and 

the Caribbean, show an increase in access to services such as center-based care, parenting programs, 

home-based childcare, nutrition and cash transfers (Nores and Barnett, 2010; Araujo, López-Bóo and 

Puyana, 2013). There have been few attempts to measure the impact of any recent increases in access to 

services, which have been mostly increases in center-based access in urban areas, and increases in 

parenting or visiting programs in rural areas (Araujo et al., 2013). Yoshikawa et al. (2015) assessed the 

impacts of a 2-year teacher professional-development program for public center-based care in Chile. The 

results show significant effects quality of care in classrooms but no effect on child outcomes. 

Research in the United States suggests that intensive, high-quality early childhood interventions 

can have direct and persistent effects on cognitive and non-cognitive development (Nores and Barnett, 
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2010; Barnett, 2008; Blau and Currie, 2005; Camilli, Vargas, Ryan and Barnett, 2010).  Randomized trials 

find short- and long-term effects on intelligence, subject matter knowledge and skills, pro-social and anti-

social behaviors, executive function, delinquency and crime, and depression.  However, some large scale 

interventions have shown modest initial gains followed by few lasting effects on learning and 

development (Barnett, 2008; Barnett and Kelley, 2002; Lucas, McIntosh, Petticrew, Roberts and Shiell, 

2008).  A meta-analysis of interventions outside the U.S. and Canada found that a mix of education and 

nutrition had larger effects on cognition than cash transfers or nutritional interventions alone (Nores and 

Barnett, 2010). In particular, Nores and Barnett (2010) report that average effects for interventions 

targeted at children 0 to 5 years of age are around SD 0.19, with effects for infants and toddlers being 

slightly higher at SD 0.34. In both cases, effects are slightly higher on socio emotional development. 

Engle et al. (2011) reviewed research focusing on parenting education and support programs, as 

well as center-based early child care and education in lower income countries and concluded that all types 

of programs can have significant impacts on children’s’ cognitive and socio-emotional development. For 

center-based early learning programs, the authors conclude that these show evidence of improving 

children’s cognitive functioning, readiness for school and school performance and that effects are larger 

for disadvantaged children, and for higher quality programs. Cases reviewed include those in which 

comparison groups are assembled according to whether or not exposure to the intervention had happened. 

To the best of our knowledge, the transition from home-based childcare to center-based childcare has not 

been assessed so far.    

 

 Renovated interest in early childhood education in Colombia  

As access to early childhood education has been increasing across the Latin-American region and 

other low and middle- income countries over the past years, iniatives aimed at improving quality have 

attracted policymakers’ attention (Yoshikawa et al., 2015). This has certainly occurred in Colombia over 

the past few years. Early childhood education coverage in Colombia has been gradually expanding from 

44% in 2010 to 60% in 2013 (Bernal and Quintero, 2014). The Santos administration (2010-2014) decided 
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to prioritize early childhood investment as a result of increased interest and evidence about the importance 

or preprimary education programs for growth, development and equity. In 2011 the government launched 

the national early childhood strategy DCAS. The strategy aimed at delivering high quality and integral 

ECD services for 1.2 million disadvantaged children with a budget close to USD 1,290 million dollars per 

year over 4 years (Bernal and Camacho, 2014).   

A board of policymakers from various national agencies involved in the provision of early 

childhood services (including the National Family Welfare Agency, the Ministry of Education, the 

Ministry of Health, the National Planning Department, and the Ministry of Culture) was established and 

met regularly since mid-2011. This board, or Comisión Intersectorial de Primera Infancia, was 

coordinated directly from an office at the Presidency and led a major initiative to set forth a national 

pedagogical guideline for early childhood services in Colombia. This document was meant to establish the 

general goals of the national early childhood strategy and not specific programmatic guidelines. Instead, it 

discussed the developmental milestones that children should achieve and the conceptual framework that 

should characterize early childhood services such as learning based on play, music and art; self 

exploration; opportunities to learn to control emotions and feelings; etc. In addition, the Board determined 

several areas of work aimed at improving quality of services which included training of careproviders, 

protection of children’s rights, inclusion of parents in initatives related to their children, provision of 

adequate health and nutrition services, and provision of adequate, safe and inclusive environments for 

children (Comisión Intersectorial de Primera Infancia, 2012). DCAS also had an important emphasis on 

local capacity building to strenghthen the ability of subnational governments to design and operate 

services at the local level. 

With these objectives in mind, DCAS has implemented various specific initiatives since 2011. 

One of the initial pillars of the strategy was to transition from home based community nurseries (HCB for 

its initials in Spanish) to large childcare centers (CDI). In this paper, we investigate the effects of this 

transition on children’s nutritional status and health, as well as, cognitive and socio emotional 

development. To the best of our knowledge, the transition from home-based childcare to center-based 
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childcare has not been assessed so far. DCAS has enrolled approximately 235 thousand children in center-

based care (CDI) since 2011, out of which at least half are children that transitioned out of home-based 

community nurseries (HCB). In 2010, half of children participating in public early education programs 

attended some type of center-based childcare while the other half attended home-based childcare; in 2013, 

about 64% of services were offered through center-based childcare (Bernal and Quintero, 2014).  

Cheaper services had been central to expansion in coverage in the Latin-American region. 

However, often these cheaper services are deemed to be of low quality, with low standards, low paid staff, 

low qualifications, and high ratios of children to teachers. In particular, small home-based community 

nurseries have been common in most countries under different program labels. For example, Hogares 

Comunitarios in Colombia, Estancias Infantiles in Mexico, Jardines Infantiles in Argentina, Hogares de 

Cuidado Diario in Venezuela, Desarrollo Infantil (PDI) in Ecuador, Wawa Wasi in Peru, Proyecto 

Integral de Desarrollo Infantil (PIDI) in Bolivia and Hogares Comunitarios in Guatemala (Bernal and 

Camacho, 2011). Just recently a few countries of the region have been migrating to more comprehensive 

and potentially better quality services through national strategies with an emphasis on center-based care 

such as Cuna Mas in Peru, Chile crece contigo in Chile, Centros de Primera Infancia in Argentina and De 

Cero a Siempre in Colombia. Albeit a significant increase in the cost per child that can sometimes be of a 

magnitude of four, little is known about the cost-effectiveness of such transitions and and even about their 

impacts on children.  

 

 Transition from home-based childcare to center-based childcare  

In Colombia, there are 4.3 million children younger than 5. Of these, 2.5 million are 

socioeconomically vulnerable and 65% of these receive some type of early childhood program (Bernal 

and Quintero, 2014). In particular, half of the vulnerable children who receive care (around 800 thousand 

children) had been traditionally served through small community nurseries known as Hogares 

Comunitarios de Bienestar (HCB). HCB is a home-based childcare program, established during the 80s, 

with the primary aim of providing childcare to vulnerable families and thereby promoting women’s labor 
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participation. The program delivers home-based childcare (i.e., it serves children in the care provider’s 

own home), supplemental nutrition, and psychosocial stimulation to low-income children under the age of 

6 throughout most of Colombia’s 1,100 municipalities.  

The care provider in each HCB, a woman in the community known as community mother (MC), 

provides care for up to 15 children between ages 6 months and 6 years in her own home in part-time or 

full-time schedules during weekdays. The children in a traditional full time HCB typically stay from 8am 

to 5pm and receive lunch and two snacks, which provide between 50% and 70% of daily recommended 

calories intake. Participating parents are required to pay a monthly fee not higher than 25% of daily 

minimum wage (approximately USD 3 in 2015). MCs typically have a high school degree (67.3%) or 

some higher education (17% vocational or professional studies), with a smaller but not negligible 

percentage of providers having only elementary education (15%). Regardless of their educational level, all 

MCs are required to attend a 40 hour pre-service training on child development, health, nutrition, safety, 

and community participation. In terms of its scope, the HCB program is intended to be comprehensive—

that is, to promote children’s physical, cognitive, and social development; to support healthy parenting; 

and to connect families with community networks. However, there is great variation in the implementation 

of certain features of the program, and therefore in the quality of the services that children receive (Bernal 

et al., 2009). 

The average cost of program delivery is USD 460 per child per year (Bernal and Fernández, 

2013). Recent evaluations of the program have found positive impacts on children’s height (Attanasio, Di 

Maro and Vera-Hernández, 2013) and positive effects on children’s cognitive and socio-emotional 

development if program exposure is longer than 15 months  (Bernal and Fernández, 2013) of between 

0.15 and 0.30 SD. However, Bernal et al. (2009) also report severe deficiencies in the quality of care 

provided. On average, indicators of childcare quality in HCBs were found to be poorer than desirable. For 

example, mean Family Day Care Rating Scale scores (Harms, T., and Clifford, R.M., 1989) are about 3.08 

(scores range from 1=insufficient quality to 7=optimal quality) in a sample of 400 HCBs nationwide with 
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a standard deviation of 0.89. Therefore, the extent to which children may benefit from this program may 

vary depending on the quality of program implementation (Britto, Yoshikawa and Boler, 2011). 

Starting in 2011, DCAS facilitated a transition of children served in HCBs to large childcare 

centers in urban areas. Each childcare center (CDI) serves close to 300 children in buildings specially 

designed for early childhood services that, in addition to classrooms, have reasonably sized recreational 

areas, dining area with appropriate furniture for children, in most cases a lounge for group activities, 

administrative offices and a teachers’ lounge. The basic enrollment criterion was to transit children and 

MCs from nearby HCBs to CDIs. MCs transited in most cases as classroom teachers in CDIs. In some 

exceptional cases in which schooling was lower than high school, MCs were assigned to other tasks such 

as kitchen, cleaning or other administrative posts. The construction of buildings was jointly funded by 

national and local governments.  

There are several important differences between care provided in an HCB and care provided in a 

CDI, apart from the obvious change in infrastructure. First, while in a HCB, on average 12 children aged 

from 6 months to 6 years are taken care of by the same person in the same physical space, in a CDI, 

children are split into smaller age groups in different classrooms. Second, the adult to child ratio is on 

average 12 to 1 in a HCB while in a typical CDI there is one teacher per 25 children in the classroom and 

one teaching assistant per 50 children. Third, the CDI has kitchen and cleaning personnel, and 

administrative staff including the CDI director, which implies that teachers (mostly former MCs) can 

devote their time exclusively to activities with children in the classroom. In an HCB, instead, MCs also 

cook, clean and run the place. This also means that the parents probably see the MC as responsible for the 

activities within the HCB, while this might be not so clear in a CDI where the care of the children is 

divided amongst more staff. Finally, the CDI can also hire an inter-disciplinary team that includes a 

nutrition/health professional and a social worker or professional in socio emotional development, who 

support all CDI activities with children in their respective domains of expertise. Both, CDIs and HCBs 

provide approximately 70 percent of daily nutritional needs. Eligible children in both cases are 
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underserved, poor children, qualified as SISBEN 1 and 2. SISBEN is an index of economic disadvantage 

used for program targeting in Colombia (Vélez, Castaño and Ruthanne, 1998). 

There is no national guideline for a specific curriculum or pedagogical methodology. The Board 

for Early Childhood has emphasized the principle of curricular freedom, thus national standards are 

intentionally broad, and do not specify the content, frequency, or sequence of learning activities. Teachers 

are expected to individualize and adapt the learning standards to their own classrooms (Comisión 

Intersectorial de Primera Infancia, 2012). Thus, each service provider decides on the way in which the 

program is actually implemented in practice. Training, planning, coaching and supervision strategies vary 

significantly across providers. The cost per child in a CDI is close to USD 1,500, without including the 

cost of the infrastructure, which is approximately one million dollars per center.  

We hypothesize that the main mechanisms through which the transition to large childcare centers 

was intended to have an effect on children’s development include better infrastructure, availability of a 

recreational area, children grouped in classrooms by age range which allows better targeting of 

pedagogical activities, availability of kitchen and cleaning personnel, and administrative staff which 

would allow for more time of the care provider for pedagogical activities with children in the classroom as 

compared with HCB, and availability of support staff including nutritionist and psychologist which would 

improve planning and support in those specific developmental domains. We use a cluster-randomized 

control trial to measure the effects of moving children from small community nurseries based in the care 

provider’s own home (HCB) to large childcare centers (CDI) on children’s nutritional and health status, as 

well as on children’s cognitive and socioemotional skills. 

2. Methods 

Research Design 

We evaluate the impact of the transition of HCBs into CDIs using a cluster-randomized 

effectiveness trial in 14 cities in Colombia involving 15 CDIs (one of the 14 cities, Barranquilla in the 

Atlantic coast, had two CDIs), between November 2010 and November 2012. This sample corresponds to 
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the complete pipeline of CDIs built and opened in the country in the period comprised between February 

2011 and May 2012. HCBs were randomly assigned to transit to a CDI within their city. The sample is 

comprised of 300 HCBs at baseline. For each of the 15 CDIs in our sample, we identified 20 HCBs in the 

vicinity of the center (defined in a neighborhood of 1 km radius centered at the CDI). These 20 HCBs 

were eligible to transition to the CDI under construction, given their distance to the CDI. We randomly 

assigned 15 of these 20 HCB to transit to a CDI while the remaining 5 were assigned to continue as HCBs. 

Remaining slots in CDIs, if any, were assigned to HCBs not in the study sample, but sufficiently close to 

the CDI and to other eligible children in the same neighborhoods. Each cluster (HCB) had an average of 

9.2 children aged 6 to 60 months. We excluded children older than 60 months at baseline because they 

would have been served by the intervention for less than 6 months before leaving to elementary school. 

65% of all children were younger than 50 months at baseline. 

Baseline data collection occurred in all locations between the end of November 2010 and 

beginning of May 2011. Follow-up data collection took place in two different stages. The first stage took 

place in November and December 2011 in six out of fifteen CDIs in the sample. The second stage of 

follow-up data collection took place from September to November 2012 in the remaining 9 CDIs. The 

two-staged process was due to budgetary constraints of the study’s funding agency. Different opening 

dates of CDIs and different timings of follow-up data collection implied three different groups of CDIs 

depending on how long participating children were exposed to treatment before follow-up data collection. 

In the first group of six CDIs (in Apartadó, Barranquilla Lipaya, Ibagué Martinica, Pereira, Tulua, and 

Yopal) 9 to 10 months elapsed between baseline and follow-up data collection. In the second group of 

other six CDIs (in Barranquilla Edén, Cartagena, Duitama, Sogamoso, Tunja, and Valledupar) this period 

was longer and close to 19 months and, finally, in a third group of three CDIs (Buenaventura, 

Floridablanca, and Cúcuta) the number of months between baseline and follow-up data collection was 6 to 

8. This occurred because of delays in the construction of the centers in the latter group due to a heavy 

rainy season in 2011.  
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 Study sample 

This protocol implied a total sample of N=2,767 children and 300 HCBs assessed at baseline, 

prior to randomization and intervention. To determine the sample size for the trial, we assumed average 

intervention effects of 0.20 SD of a standardized score, based on previous literature that reports effect 

sizes of about 0.25 SD for continuous outcomes in verbal ability and/or cognition for programs of this 

type in the region (Nores and Barnett, 2010). We estimated the conditional intracluster correlation to be 

0.0135, using height Z-scores based on data from the national evaluation of the HCB program in 2007 

(Bernal and Fernández, 2013). Finally we assumed a 10% attrition rate between baseline and follow-up. 

Power calculations yield a 90% power (with	∝ 0.05) for a sample of 9 children per HCB for a total of 

300 HCBs (20 in each of 15 CDIs) in an array of 75% treated and 25% controls. The hypothesis to test 

was that transition from home-based child care (HCBs) to center-based child care (CDIs) would have a 

positive effect on child development, nutrition and morbidity after at least 6 months of attendance to 

centers. In sum, 225 HCBs (2,067 children) were assigned to transition to CDI and 75 HCBs (700 

children) were assigned to control. About two thirds of children were older than 3 years of age at baseline.  

At follow-up, 2,455 children and their families were re-interviewed out of 2,767 (89% re-

interview rate). Attrition was marginally lower for younger children (8%) than for older children (11%), 

and did not vary with treatment assignment status (intent-to-treat or ITT). Using a linear probability model 

for the likelihood of attrition between baseline and follow-up we find that ITT does not predict attrition; 

however, household’s poverty and parental absence do.  

In terms of the amount of crossover and compliance that occurred between groups, 22% of the 

children allocated to a CDI ended up enrolling in one, and 84% of children allocated to stay in their HCB 

did stay in HCB.  The compliance rate among those allocated to transit to CDI is much higher for younger 

children (39%) than for children older than 3 (14%). Similarly, the compliance rate amongst those 

children allocated to stay in a HCB was higher for older children (89%) than for those younger than 3 

(74%). The difference between enrollment compliance (22%) and non-enrollment non-compliance (16%) 

is statistically significant at 5% confidence level which implies that random allocation to CDI still predicts 
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actual treatment, but also that the power of the trial has decreased although not completely. In particular, 

treatment effects would have to have been quantitatively sizeable to be able to detect them. 

Looking at compliance with the randomization protocol from the MCs perspective (rather than the 

child) we find that 75% of MCs assigned to treatment did transit to CDI, while 60% of MCs assigned to 

control did not transit to CDI. For both, compliers and non-compliers, MCs were followed by few of their 

baseline children. In particular, 15% of MCs treatment compliers were followed by more than 50% of 

their baseline children, and 16% of MCs control compliers stayed in their HCB with more than 50% of 

their baseline children. Together, results on child and MC compliance rates, suggests that a big fraction of 

non-compliance took place at the individual level rather than the cluster level. In other words, many 

children departed from random assignment regardless of whether their MC complied or not. 

In terms of enrollment in CDI at follow-up, 21% of all study children were enrolled in CDI at 

follow-up and 79% were not. From all children not enrolled in CDI at follow-up, 21% were still enrolled 

in HCB with a higher fraction of these (40%) being children younger than 3 years of age at baseline, 13% 

were enrolled in other public early childhood service different from CDI and HCB with no big difference 

between younger and older children, 50% had moved on to formal education in public or private schools 

with most of them being the oldest children at baseline (61%), and finally, 15% were not enrolled in any 

early childhood education service at follow-up with a higher fraction of younger children at baseline 

belonging to this category (26%). 

 

Data collection procedures 

Parental permission to participate in the study and parent questionnaires on household’s 

sociodemographic characteristics and children’s socioemotional outcomes were collected in HCBs at 

baseline and CDIs at follow-up whenever feasible. When this was not possible, the assessment took place 

in the household. Background information on MCs was collected directly from them. Data on child’s 

attendance status at follow-up was collected directly from school records available to the evaluation team 

and double-checked with parental questionnaires. 
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HCBs and CDI classrooms were assessed by well-trained psychologists by observation of at least 

half a school day. Assessors were trained to be unobtrusive to the extent possible in the HCB or classroom 

while observing. Child outcome data were collected by psychologists or social workers who were trained 

and assessed for reliability by the evaluation team. At baseline, children were assessed in the HCB in a 

small area specially prepared for this purpose to guarantee an adequate environment for the child. During 

posttest, children attending CDIs were assessed in an office space specially prepared for this purpose, for 

example, the director’s office or the nursing area. Children not attending CDIs were assessed either at 

HCBs or at their own home if they were being served by different early childhood services. In all cases, 

assessors were instructed to guarantee a quiet and comfortable space for these activities. 

 

Measures 

We measure child developmental outcomes using several tests that have been used extensively in 

evaluations of early care or education and/or have been recommended for developing countries (Fernald, 

Kariger, Engle and Raikes, 2009). These measures have demonstrated adequate psychometric properties in 

similar longitudinal studies with Latin American or other Hispanic populations and have effectively 

captured program effects. Data collectors underwent training and reliability processes with experienced 

research staff. For tests administered individually to children and quality of care assessments, we trained 

professional psychologists. Data collection for both control and treatment groups took place in a space in 

the HCB or CDI which was especially set and organized to guarantee that children could concentrate. All 

instruments used had been previously adapted to Spanish. The assessment instruments included in this 

study are: 

Nutrition. In line with similar international studies (Fernald, Gertler and Neufeld, 2008; Walker, 

Chang, Powell and Grantham-McGregor, 2004) we collected information on height and weight, BMI and 

arm circumference following World Health Organization (WHO) standards (WHO, 2006;WHO, 2007) for 

all children in our sample both at baseline and follow-up. Trained data collectors assessed growth 

according to standard protocols after training provided by a professional nutritionists and achievement of 
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interobserver reliability of anthropometric measurements. Based on these measures we constructed a 

variety of nutritional indicators depending on the child’s age and based on WHO (2005) standards. 

Morbidity. We measured morbidity by: (1) maternal reported morbidity over the last 15 days 

prior to interview, in particular, infectious respiratory disease (IRD), diarrhea and other diseases for all 

children at baseline and follow-up; (2) immunization for all children at baseline and follow-up, (3) blood 

haemoglobin by a finger prick assay with HemoCue Hb 201+ devices for all children at follow-up, (4) 

parasitic examination in stool sample for a subsample of 75% of all children at follow-up; stool test bottles 

with detailed instructions for appropriate sample collection were handed to parents during the household 

interview, samples were picked up the next day, refrigerated and sent to a well-known laboratory in the 

country’s capital city.  

Cognitive development. (1) We used the Ages & Stages Questionnaire (ASQ), 3rd edition, for all 

children at baseline and follow up. The ASQ is a parent-completed assessment system for children ages 0 

and 6 years of age. The ASQ are culturally sensitive questionnaires focusing on cognitive development 

and the identification of children at risk of cognitive developmental difficulties. It includes fine motor, 

gross motor, communication and problem solving. The ASQ shows high levels of consistency, reliability, 

validity and specificity (Squires and Bricker, 2009) and has been used for early development assessments 

in low and middle low income countries (Bernal, 2015; Rubio-Codina, Araujo, Attanasio, Muñoz and 

Grantham- McGregor, 2015). To reduce the impact of mothers’ limited literacy, the ASQ was collected 

through parent interviews. We report raw scores, scores by subdomain and risk of cognitive lag. As part of 

the validation and reliability exercise, the developers of the ASQ included a double measurement of 

children both by ASQ and direct assessment by a profesional expert. Based on the results, score thresholds 

were determined to identify children who would have been requested a second evaluation by an expert or 

recommended a treatment to avoid developmental lag. (2) The Woodcock-Muñoz III Tests of 

Achievement (WM-III) for a subsample of 75% children older than 30 months at follow-up. The WM-III 

is a comprehensive set of individually administered tests of children’s early literacy and mathematical 

skills and knowledge, and we use subtests #1, #5, #6, #7, #10 and #14, such that we measure general 
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verbal ability and receptive language, associative memory, executive functioning and mathematical 

reasoning (Muñoz-Sandoval, Woodcock, McGrew, Mather and Schrank, 2005). The scales have been 

translated into Spanish and adapted for Latin American contexts and used to evaluate effects of early 

childhood interventions on cognitive development in infants and older children (Fernald et al. 2009). We 

report age-standardized scores and scores by subdomain. 

Socio-emotional Development. We used the Ages and Stages Questionnaires for the Socio-

Emotional domain (ASQ: SE) (Squires, Bricker and Twombly, 2009a) for all children in baseline and 

follow-up. The ASQ:SE is a parent-completed assessment system for children ages 6-60 months 

completely through culturally sensitive questionnaires focusing on socio-emotional development and the 

identification of children at risk of social-emotional difficulties. It includes self-regulation, compliance, 

communication, adaptive functioning, autonomy, affect, and interactions with others. The ASQ:SE shows 

high levels of consistency, reliability, validity and specificity (Squires, Bricker and Twombly, 2009b; 

Squires, Bricker, Heo and Twombly, 2002) and has been used for early development assessments in low 

and middle low income countries (Handal, Lozoff, Breilh and Harlow, 2007; Heo, Squires and Yovanoff, 

2007). To reduce the impact of literacy, ASQ:SE was collected through parent interviews. We report raw 

scores, scores by subdomain and socio-emotional risk. As for ASQ, thresholds were established by the test 

developers to determine the probability that a child would have been requested an evaluation by expert or 

recommended a treatment to improve social competence, emotional competence or both.  

Class environment and activities. We used the (1) Early Childhood Environmental Rating Scale 

- Revised (ECERS-R) (Harms, Clifford and Cryer, 1998) which provides a global measure of preschool 

classroom quality with 43 items that cover a broad range of quality considerations from safety to teacher-

child interaction to parent involvement. This measure has been used extensively and has well-established 

validity and reliability in a wide range of countries with different cultures and economic contexts. The 

ECERS-R has shown predictive validity to child gains across cognitive domains (Peisner-Feinberg et al., 

2001; Burchinal, Roberts, Riggin, Zeisel, Neebe and Bryant, 2000) and social-emotional domains (Sylvia 

et al., 2000). We collected ECERS for a total 119 classrooms in all 15 CDIs at follow-up. (2) Infants and 
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Toddlers Environmental Rating Scale - Revised (ITERS-R) (Harms, Cryer and Clifford, 2003) provides a 

global measure of environmental quality for infants and toddlers with 39 items that cover a broad range of 

quality considerations similar to the ECERS, and it also has been widely used in the field internationally. 

We collected ITERS for a total 37 classrooms of infants and toddlers in all 15 CDIs at follow-up. (3) 

Family Day Care Rating Scale - FDCRS  (Harms and Clifford, 1989) provides a global measure of 

environmental quality for children in home-based childcare settings with 40 items that cover various 

aspects of quality considerations including infrastructure, routines, program structure, interactions and 

parents and staff. We collected FDCRS for a total 54 HCBs at follow-up. In all cases, a rating of 1 

indicates inadequate quality, 3 indicates minimal quality, 5 indicates good quality, and 7 indicates 

excellent quality. 

Household demographic and socioeconomic status data were collected at both baseline and 

follow-up. In addition to socioeconomic variables, the questionnaire also reports on parent-child routines 

at home, parental practices such as discipline, perception about quality of early childhood services 

received, and history of child care choices. The socioeconomic status score was computed as the principal 

component of a set of dichotomous variables that describe characteristics of the household (such as 

materials of floors, and walls, number and characteristics of bathrooms, characteristics of the kitchen, 

etc.), ownership of durable goods and access to public utilities. A lower socioeconomic status score is 

denoted by a negative factor and a higher status by a positive factor (Vyas and Kumaranayake, 2006). 

Treatment status. Treatment is measured in two complementary ways. First, we measure intent-

to-treat, ITT, as random assignment at baseline. This variable is coded as 1 for children who were 

randomly assigned to transit to CDI and 0 otherwise. Second, we measure treatment on the treated, ATT, 

as effective enrollment in CDI at follow-up.  In particular, a child was assigned a value of 1 if he/she was 

enrolled in CDI at follow-up, by official records (checked with parental questionnaires), and 0 otherwise. 
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Descriptive Statistics 

Table 1 provides summary statistics from baseline data. We present descriptive statistics by intent-

to-treat (ITT), child’s age and gender. We include various socio-demographic characteristics of children 

and their families, as well as child baseline developmental outcomes. Children are, on average, about 44 

months of age, with about 30 percent of the households being single-headed, and with 1.5 children 

between 0 and 5 years of age on average per household.  Maternal average schooling is 10 years, and 38% 

of children live without their fathers.  Children are nutritionally vulnerable, with average height-for-age 

and weight-for-age being 1.5 standard deviations (SD) and 0.5 SDs below the median of the reference 

population, respectively. The risk of cognitive lag measured by the ASQ is about 26%. The risk of gross 

motor lag is about 28% and it is lower in the case of fine motor. Average ASQ:SE (socio-emotional) 

scores are above the ASQ validity sample, with older children scoring significantly above younger ones. 

Table 1 provides confirmation of baseline balance between treatment and control groups. Overall, there 

are no statistically significant differences between ITT groups at baseline and the differences observed are 

not systematically in favor of one of the two groups. Baseline characteristics do not predict assignment to 

treatment (the F-test of joint significance of sociodemographic variables on ITT assignment is below 0.8).  

 

 

 

 

 

 

 

 

 

 

 



21 
 

Table 1. Descriptive statistics at baseline 
SOCIODEMOGRAPHIC 
VARIABLES 

ITT=0   ITT=1     0-3 yrs   3-5 yrs     Female   Male   

  Mean SD Mean SD   Mean SD Mean SD   Mean SD Mean SD 

Child's age in months 44.15 (10.32) 44.16 (10.6) 29.66 (5.45) 48.93 (6.81) *** 43.99 (10.7) 44.32 (10.4) 

Child's gender (male) 0.51 (0.50) 0.51 (0.50) 0.50 (0.50) 0.51 (0.50) 0.00 (0.00) 1.00 (0.00) 

Maternal years of schooling 10.08 (3.11) 9.90 (3.07) 10.28 (3.17) 9.84 (3.05) *** 9.98 (3.05) 9.91 (3.11) 
Father present 0.62 (0.49) 0.64 (0.48) 0.63 (0.48) 0.64 (0.48) 0.63 (0.48) 0.64 (0.48) 
Mother present 0.95 (0.22) 0.94 (0.24) 0.96 (0.20) 0.94 (0.24) ** 0.94 (0.24) 0.94 (0.23) 
Female head of household 0.30 (0.46) 0.29 (0.45) 0.33 (0.47) 0.28 (0.45) ** 0.30 (0.46) 0.29 (0.45) 
Household head working 0.88 (0.33) 0.86 (0.34) 0.87 (0.34) 0.87 (0.34) 0.86 (0.35) 0.87 (0.33) 
Household size 5.19 (2.14) 5.23 (2.18) 5.11 (2.16) 5.26 (2.17) 5.26 (2.20) 5.19 (2.14) 
0-5 children at home 1.52 (0.70) 1.54 (0.72) 1.58 (0.75) 1.52 (0.71) * 1.54 (0.73) 1.53 (0.71) 
Wealth Quintil 1 0.18 (0.39) 0.21 (0.40) 0.20 (0.40) 0.20 (0.40) 0.20 (0.40) 0.20 (0.40) 
Wealth Quintil 5 0.20 (0.40) 0.19 (0.39)   0.18 (0.38) 0.20 (0.40)   0.19 (0.40) 0.20 (0.40) 

No. of observations 700 2,067   685 2,082   1,356 1,411 

OUTCOME VARIABLES                             

Nutrition 
Weight for age z-score -0.47 (0.93) -0.48 (0.95) -0.44 (0.95) -0.49 (0.95) -0.45 (0.93) -0.50 (0.96) 
Length for age z-score -1.02 (1.02) -1.06 (1.00) -1.13 (1.05) -1.02 (0.99) ** -1.03 (1.00) -1.06 (1.01) 
Weight for length z-score 0.20 (0.92) 0.20 (0.92) 0.23 (0.90) 0.18 (0.93) 0.23 (0.91) 0.16 (0.93) 
Arm circumference Age/Sd 0.10 (0.84) 0.08 (0.81) 0.22 (0.83) 0.04 (0.81) *** 0.10 (0.82) 0.07 (0.81) 
Body Mass Index 15.80 (1.32) 15.84 (1.41) 16.23 (1.34) 15.70 (1.38) *** 15.81 (1.38) 15.85 (1.39) 
Global Malnutrition 0.04 (0.20) 0.04 (0.21) 0.05 (0.21) 0.04 (0.20) 0.04 (0.20) 0.05 (0.22) 
Severe Malnutrition 0.00 (0.07) 0.01 (0.09) 0.00 (0.07) 0.01 (0.09) 0.01 (0.07) 0.01 (0.09) 
Chronic Malnutrition 0.17 (0.37) 0.16 (0.37) 0.19 (0.39) 0.15 (0.36) ** 0.16 (0.37) 0.16 (0.37) 
Overweight (weight/height) 0.17 (0.37) 0.17 (0.37) 0.18 (0.39) 0.16 (0.37) 0.17 (0.38) 0.16 (0.37) 
Overweight (weight) 0.03 (0.17) 0.03 (0.17) 0.03 (0.16) 0.03 (0.18) 0.03 (0.18) 0.03 (0.17) 
Overweight by BMI 0.20 (0.40) 0.23 (0.42)   0.25 (0.43) 0.21 (0.41) * 0.22 (0.41) 0.23 (0.42) 

No. of observations 605 1,700   621 1,684   1,135 1,170 

Health 
Flu last 15 days 0.47 (0.50) 0.48 (0.50) 0.55 (0.50) 0.45 (0.50) *** 0.48 (0.50) 0.47 (0.50) 
Diarrhea last 15 days 0.07 (0.25) 0.09 (0.29) 0.13 (0.34) 0.07 (0.26) *** 0.08 (0.28) 0.09 (0.29) 
Other illness last 15 days 0.09 (0.29) 0.09 (0.29) 0.10 (0.30) 0.09 (0.29) 0.09 (0.29) 0.09 (0.29) 
Vaccination 0.38 (0.49) 0.41 (0.49)   0.37 (0.48) 0.41 (0.49) * 0.40 (0.49) 0.41 (0.49) 

No. of observations 689 2,043   675 2,057   1,341 1,391 

Cognitive development 
ASQ cognitive 166.08 (77.6) 166.27 (74.7) 100.90 (79.1) 187.72 (60.3) *** 166.94 (76.1) 165.52 (74.8) 
ASQ communication 42.50 (21.8) 42.83 (21.7) 22.01 (20.6) 49.57 (17.3) *** 42.93 (22.0) 42.57 (21.5) 
ASQ problems resolution 41.51 (20.2) 41.81 (20.2) 24.51 (20.9) 47.41 (16.4) *** 41.91 (20.3) 41.57 (20.1) 
ASQ communication risk 0.26 (0.44) 0.26 (0.44) 0.64 (0.48) 0.13 (0.34) *** 0.25 (0.43) 0.26 (0.44) 
ASQ problems res risk 0.26 (0.44) 0.26 (0.44) 0.61 (0.49) 0.15 (0.35) *** 0.26 (0.44) 0.27 (0.44) 
ASQ gross motor 40.86 (20.7) 40.47 (20.3) 25.86 (23.6) 45.42 (16.6) *** 40.38 (20.2) 40.75 (20.6) 
ASQ fine motor 41.20 (20.0) 41.15 (18.6) 28.52 (20.7) 45.33 (16.3) *** 41.72 (19.1) 40.63 (18.8) 
ASQ gross motor risk 0.28 (0.45) 0.30 (0.46) 0.65 (0.48) 0.18 (0.38) *** 0.31 (0.46) 0.29 (0.45) 
ASQ fine motor risk 0.19 (0.39) 0.16 (0.36) ** 0.40 (0.49) 0.09 (0.28) *** 0.17 (0.37) 0.16 (0.37) 

No. of observations 700 2,066   685 2,081   1,355 1,411 

Socioemotional development 
ASQ Total imputed 63.70 (26.4) 61.51 (26.2) * 44.35 (15.6) 67.90 (26.2) *** 61.18 (25.8) 62.91 (26.3) 
ASQ Total imputed risk 0.48 (0.50) 0.45 (0.50) * 0.16 (0.37) 0.55 (0.50) *** 0.44 (0.50) 0.47 (0.50) 

No. of observations 700 2,066   685 2,081   1,355 1,411 
 

 



22 
 

Data analysis strategy 

Intent-to-treat was randomly assigned given the cluster-randomized effectiveness trial design of 

the study. Thus, we estimate intent-to-treat effects with the following ordinary-least-squares (OLS) 

specification: 

 

, , , , , , , , ,     (1)  

 

where ITTi,h (intent-to-treat) is a binary variable that equals 1 if child i from HCB h was randomly 

assigned to treatment (regardless of whether he/she actually received treatment) and 0 otherwise, , ,  is 

an outcome variable for child i from HCB h in period t such as nutrition or cognitive ability, , , 	is the 

same outcome (or one in the same developmental domain) for child i in HCB h but measured at baseline 

and , ,  is a vector of baseline control variables that includes child’s gender (male=1), child’s age and 

squared age in months, birth order, maternal years of schooling, an indicator for whether the father is 

present, an indicator for whether the mother is present, female headed household, employment status of 

the head of household (employed=1), household size, number of children in the household and 

municipality fixed effects. As ITT was randomly assigned, the identification assumption in equation (1) 

holds (i.e. E( , ,	 , , )=0). Thus, 	captures the causal impact of ITT on the outcome; in particular, the 

causal effect of program availability.  

We included in our impact models covariates that controlled for baseline child and household 

characteristics with the main objective of increasing precision of the impact estimates (Bloom, Richburg-

Hayes, and Black, 2007). Standard errors are always corrected for clustering at the HCB level (Huber-

White). This approach is commonly used in economics to analyse cluster-randomized trials (Murnane and 

Willett, 2010), and serves the same purpose as multilevel models. The robust standard errors accounted 

for the clustering of children by HCB at baseline. 

Given the level of non-compliance in both treatment and control groups as the treatment rolled 

out, we also estimated the impact of enrollment in CDI (treatment-on-treated or ATT). However, there are 
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reasons to believe that children actually enrolled in CDI might systematically differ from those not 

enrolled. In turn, this would imply that the exclusion restriction in equation (1) might not hold because 

unobserved child and household characteristics such as motivation, parental knowledge about early 

childhood or child’s innate ability might be correlated with enrollment in CDI. This means that ordinary 

least squares estimates would not yield unbiased estimates of the ATT effect. Instead, we use a two-stage 

instrumental variable (IV) approach. In particular, we use ITT as an instrumental variable for ATT, based 

on the following specification: 

 

, , , , , , , , ,      (2) 

 

 , , , , , , , , , ,      (3) 

 

where ATTi,h,t (treatment-to-treat) is a binary variable that equals 1 if child i from HCB h is 

actually enrolled in CDI at time t, and 0 otherwise and , ,  is predicted treatment-on-the-treated based 

on estimation of equation (2). This specification adjusts for non-compliance on random assignment. That 

is, the two-stage model estimates the relationship between treatment (actual CDI attendance) and 

outcomes, by first predicting the exogenous variation in program participation that is due to treatment 

random assignment by lottery. The two-stage estimation procedure, first estimates equation (2) where ITT 

is used to predict program attendance (ATT) and these estimates are then used in equation (3) to estimate 

the effect of program participation on child outcomes. Standard errors are clustered at the HCB level. 

 Finally, we have also adjusted the p-values of impact effects to correct for multiple hypotheses 

testing, using the step-down procedure proposed by Romano and Wolf (2005) – RW henceforth. In 

particular, the RW-adjusted p-values take into account the fact that within each developmental domain 

(i.e., nutrition, health, cognitive and non-cognitive development) we test for multiple hypotheses by using 

several different measures. This approach has become very relevant especially in the economics literature 

(e.g., Attanasio, Fernández, Fitzsimons, Grantham-McGregor, Meghir and Rubio-Codina, 2014). This 

method bounds the family-wise error rate, which is the probability of rejecting at least one null hypothesis 
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when all are true. For example, suppose we compute p-values for five different program impacts on five 

different measures of cognitive development with independent estimators. If all five have p-value equal to 

0.05 corresponding to the null hypothesis of each, then we reject the null hypothesis for any one of them 

with 95% confidence. However, the probability that all of them reject the null hypothesis is  1

1 0.05 0.23 (by independence), so we only have 77% confidence in rejecting all of them jointly. As 

we want to test for all of the hypotheses jointly, the RW is a way to adjust the p-values to have greater 

confidence in jointly rejecting them.  

3. Results 

 

We first present in Table 2, estimates of intent-to-treat impacts (left panel), controlling for 

baseline outcomes as in equation (1). Next, we present estimates of the effects of treatment-on-treated 

(right panel) using the lottery outcome (ITT) as an instrument for enrollment in CDI, on nutrition and 

health, as well as cognitive and socio emotional development. All outcome variables have been 

standardized using the control group as a reference. Thus, program effects should be interpreted as 

fractions of a standard deviation relative to the control group at baseline. As means of comparison, 1 SD 

in cognitive development is equivalent to the socioeconomic achievement gap of children at age 5 in 

urban areas, i.e., the difference in verbal development (measured by the PEABODY Picture Vocabulary 

Test) between children in the richest quintile and children in the poorest quintile (own calculations based 

on Bernal and Quintero, 2014). In the case of ATT estimates, we also report F-stats for the first-stage 

regression in the last column of the table. In spite of high enrollment non-compliance with random 

assignment, F-stats for the predictive power of lottery results on effective attendance are well-above 6 in 

all cases.  

 

 

 



25 
 

Table 2. ITT and ATT program effects on children's outcomes 

  ITT estimatesa ATT estimatesb 

Outcome variables N Effect 
Std. 

Error 
RW       

p-value c 
R2 Effect 

Std. 
Error 

RW       
p-value c 

First stage   
F-stat 

Nutrition                      
Weight for age z-score 1827 0.02 (0.02) 0.93 0.76 0.24 (0.33) 0.92 8.52 
Height for age z-score 1821 0.05 (0.02) 0.31 0.76 0.69 (0.40) 0.61 9.00 
Weight for height z-score 933 -0.09 (0.04) 0.31 0.58 -0.71 (0.41) 0.61 8.06 
Arm circumference Age/Sd 944 -0.02 (0.05) 0.93 0.44 -0.19 (0.41) 0.92 7.42 
Body Mass Index 1885 -0.03 (0.06) 0.93 0.58 -0.45 (0.71) 0.92 9.43 
Global malnutrition 1827 0.01 (0.01) 0.93 0.31 0.07 (0.08) 0.92 8.57 
Severe malnutrition 933 0.01 (0.00) 0.11 0.10 0.08 (0.04) 0.53 7.94 
Chronic malnutrition 1821 0.02 (0.01) 0.56 0.39 0.22 (0.15) 0.69 9.17 
Overweight (weight/height) 933 -0.03 (0.02) 0.64 0.31 -0.26 (0.20) 0.74 8.06 
Overweight (weight) 933 0.01 (0.01) 0.79 0.32 0.11 (0.09) 0.82 8.06 
Overweight BMI (bmi>=25) 1885 -0.03 (0.02) 0.41 0.30 -0.36 (0.21) 0.61 10.17 
Body Mass Index d  1023 0.05 (0.09) 0.93 0.61 2.16 (3.79) 0.92 1.91 
Overweight BMI (bmi>=25) d 1023 0.01 (0.02) 0.93 0.30 0.25 (0.85) 0.92 2.35 
Health                      
Flu last 15 days 2034 -0.02 (0.02) 0.97 0.08 -0.33 (0.40) 0.95 5.90 
Diarrhea last 15 days 2048 0.02 (0.01) 0.46 0.03 0.33 (0.22) 0.63 6.11 
Another illness last 15 days 2043 0.00 (0.02) 0.99 0.03 0.05 (0.29) 0.99 6.50 
Vaccination 951 0.00 (0.01) 0.99 0.97 -0.04 (0.10) 0.99 6.75 
Moderate anaemia 1958 0.00 (0.02) 0.99 0.17 -0.07 (0.30) 0.99 7.77 
Severe anaemia 1958 -0.01 (0.01) 0.97 0.05 -0.16 (0.19) 0.95 7.77 
Parasites 1793 0.01 (0.03) 0.99 0.10 0.15 (0.42) 0.99 8.38 
Cognitive Development                      
ASQ cognitive 2038 -1.66 (1.85) 0.98 0.20 -25.56 (29.8) 0.97 6.95 
ASQ communication 2048 -0.03 (0.47) 1.00 0.30 -0.51 (7.07) 1.00 6.94 
ASQ problems resolution 2038 -0.33 (0.54) 1.00 0.21 -5.10 (8.40) 0.99 6.88 
ASQ communication risk 2048 -0.01 (0.01) 1.00 0.30 -0.08 (0.12) 0.99 7.00 
ASQ problems res risk 2038 0.01 (0.01) 0.96 0.13 0.17 (0.18) 0.94 6.82 
ASQ gross motor 2047 -0.44 (0.61) 1.00 0.10 -6.69 (9.50) 0.99 7.23 
ASQ fine motor 2046 -0.86 (0.66) 0.88 0.17 -13.18 (11.3) 0.87 7.06 
ASQ gross motor risk 2047 0.04 (0.02) 0.24 0.07 0.55 (0.31) 0.55 7.12 
ASQ fine motor risk 2046 -0.01 (0.01) 1.00 0.15 -0.08 (0.12) 0.99 6.39 
WM General verbal ability 1917 -0.18 (0.70) 1.00 0.20 -2.56 (10.0) 1.00 7.59 
WM Associative memory 1741 0.06 (0.97) 1.00 0.18 0.96 (15.6) 1.00 5.71 
WM Executive function 1774 -0.13 (0.64) 1.00 0.25 -2.21 (10.6) 1.00 6.02 
WM Categorical reasoning 1895 -0.39 (0.81) 1.00 0.09 -5.64 (11.6) 0.99 7.46 
WM Receptive language 1911 0.26 (0.63) 1.00 0.18 3.71 (8.97) 0.99 7.74 
Socioemotional Development                      
ASQ Total imputed 2035 -0.06 (1.34) 1.00 0.14 -0.90 (20.09) 1.00 7.03 
ASQ Total imputed risk 2035 0.02 (0.02) 0.43 0.11    0.36 (0.35) 0.48 7.04 
*** p<0.01, ** p<0.05, * p<0.1 
Effects interpreted as fraction of SD in control group 
a OLS estimates 
b Two-stage least squares estimator. Enrollment instrumented with lottery results 
c P-value obtained from the Romano-Wolf (2005) procedure for multiple hypotheses testing.  
  Computed within a developmental domain. 
d Only children older than 5 years of age. Children younger than 5 measured by weight for height (OMS). 
The covariates included in the regression are: child's gender (male=1), child's age in months, squared age in months, birth order, maternal years of 
schooling, father present, mother present, female head of household, employment status of head of household (employed=1), household size, number of 
children in the household and municipality fixed effects   
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As can be observed there are no statistically significant program ITT or ATT impacts on children’s 

development. It is important to note that while some point estimates of the ITT are in favor of the program 

(such as overweight), others are actually negative (like malnutrition and risk of gross motor development). 

These indicators, incidentally, are those with the lower reported RW-adjusted p-values. Something similar 

occurs with estimated ATT effects but, in general, p-values are higher in this case. 

In Table 3, we present similar results but restrict the sample to those towns where exposure to the 

intervention should have been 18 months or more (43% of children in the complete sample). This 

corresponds to children residing in six municipalities where follow-up data collection took place later 

and/or CDI opening dates happened earlier. We look into this sample to assess whether treatment effects 

change as treatment exposure increases. The results indicate a positive and significant ITT program effect 

on height-for-age Z-scores of about 0.1 SD which is statistically significant at 5% confidence level. 

However, we also report a negative ITT program effect on incidence of diarrhea of about 0.06 SD which is 

statistically significant at 5% confidence level. No other statistically significant effects are reported in the 

case of cognitive development and no significant effects emerge in the case of socio emotional 

development either. However, signs in most cases point to negative program effects that were estimated 

imprecisely. In the case of ATT program effects we do not observe any that are statistically significant in 

any developmental domain. 
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Table 3. ITT and ATT program effects on children's outcomes - children exposed to treatment for 18 moa 

ITT estimatesb ATT estimatesc 

Outcome variables N Effect   
Std. 

Error 
RW       

p-valued 
  R2 Effect   

Std. 
Error 

RW       
p-valued 

First stage   
F-stat 

Nutrition 
Weight for age z-score 781 0.08 (0.03) 0.17 0.78 0.91 (0.44) 0.56 10.54 
Height for age z-score 782 0.10 (0.03) 0.04 ** 0.78 1.19 (0.54) 0.51 10.18 
Weight for height z-score 295 0.04 (0.07) 1.00 0.60 0.18 (0.30) 0.99 10.58 
Arm circumference Age/Sd 295 0.04 (0.08) 1.00 0.58 0.20 (0.38) 0.99 10.08 
Body Mass Index 815 0.03 (0.08) 1.00 0.57 0.34 (0.92) 0.99 10.58 
Global malnutrition 781 0.00 (0.01) 1.00 0.41 -0.02 (0.10) 1.00 9.48 
Severe malnutrition 295 0.01 (0.01) 0.68 0.05 0.07 (0.04) 0.75 10.21 
Chronic malnutrition 782 0.02 (0.02) 0.95 0.36 0.19 (0.19) 0.92 9.77 
Overweight (weight/height) 295 -0.01 (0.04) 1.00 0.35 -0.04 (0.19) 1.00 9.65 
Overweight (weight) 295 0.02 (0.01) 0.64 0.30 0.11 (0.08) 0.78 10.00 
Overweight BMI (bmi>=25) 815 -0.02 (0.02) 0.95 0.27 -0.26 (0.30) 0.94 11.30 
Overweight BMI (bmi>=25) e 557 0.00 (0.03) 1.00 0.25 -0.21 (1.95) 1.00 1.23 
Health                               

Flu last 15 days 869 0.02 (0.03) 0.95 0.07 0.36 (0.52) 0.86 4.97 
Diarrhea last 15 days 874 0.06 (0.02) 0.02 ** 0.05 0.97 (0.44) 0.59 5.21 
Another illness last 15 days 872 0.03 (0.04) 0.95 0.04 0.48 (0.54) 0.81 5.21 
Vaccination  522 0.00 (0.00) 0.95 1.00 0.00 (0.00) 0.75 3.62 
Moderate anaemia 843 0.03 (0.03) 0.90 0.22 0.47 (0.43) 0.75 6.54 
Severe anaemia 843 0.00 (0.02) 0.99 0.07 -0.06 (0.30) 0.98 6.54 
Parasites 796 0.01 (0.06) 0.99 0.06 0.14 (0.74) 0.98 6.91 
Cognitive Development                               

ASQ cognitive 875 -2.78 (2.18) 0.88 0.13 -41.92 (37.7) 0.85 5.59 
ASQ communication 876 -0.47 (0.51) 0.91 0.07 -6.92 (7.80) 0.89 5.77 
ASQ problems resolution 875 -0.55 (0.71) 0.94 0.10 -8.35 (10.9) 0.90 5.66 
ASQ communication risk 876 0.01 (0.00) 0.23 0.03 0.13 (0.08) 0.60 5.81 
ASQ problems res risk 875 0.01 (0.01) 0.88 0.06 0.20 (0.17) 0.83 5.59 
ASQ gross motor 876 -0.83 (0.62) 0.87 0.28 -12.49 (11.5) 0.86 5.68 
ASQ fine motor 875 -0.93 (0.94) 0.90 0.15 -14.16 (15.5) 0.89 5.61 
ASQ gross motor risk 876 0.03 (0.02) 0.88 0.07 0.44 (0.44) 0.89 5.62 
ASQ fine motor risk 875 0.00 (0.01) 0.97 0.06 -0.06 (0.15) 0.96 4.61 
WM General verbal ability 827 -0.04 (1.07) 0.97 0.22 -0.51 (14.2) 0.97 6.89 
WM Associative memory 765 2.04 (1.60) 0.88 0.17 32.14 (26.1) 0.83 5.10 
WM Executive function 778 -0.59 (0.85) 0.94 0.28 -9.99 (16.1) 0.92 4.20 
WM Categorical reasoning 823 -0.40 (1.40) 0.97 0.10 -5.55 (18.6) 0.96 6.40 
WM Receptive language 825 1.22 (1.09) 0.88 0.23 16.74 (16.7) 0.89 6.59 

Socioemotional Development                               

ASQ Total imputed 869 2.01 (1.63) 0.34 0.16 30.29 (31.2) 0.47 5.69 
ASQ Total imputed risk 869 0.04 (0.03) 0.40 0.15 0.54 (0.57) 0.48 5.76 
*** p<0.01, ** p<0.05, * p<0.1                

Effects interpreted as fraction of SD in control group 
a Subsample of children in six municipalities who were exposed to the program for 18 mo or more 
b OLS estimates 
c Two-stage least squares estimator. Enrollment instrumented with lottery results 
d P-value obtained from the Romano-Wolf (2005) procedure for multiple hypotheses testing. Computed within a developmental domain. 
e Only children older than 5 years of age. Children younger than 5 measured by weight for height (OMS). 
The covariates included in the regression are: child's gender (male=1), child's age and squared age in months, birth order, maternal years of schooling, indicator 
for presence of father, indicator for presence of mother, female headed household, employment status of head of household (employed=1), household size, 
number of children in the household and municipality fixed effects 
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We replicated these estimates comparing children by age cohorts and by gender. The results are 

not shown but are available upon request. In terms of age, we find a statistically significant positive 

program ITT effect on overweight by BMI of 0.09SD for children younger than three years of age but no 

effect on older children.  We also report a negative ITT effect on socio emotional risk by AS:SE of 0.09SD 

only in the case of children younger than 3 which is statistically significant at 5% confidence level. We do 

not find any statistically significant ATT program effects by child’s age. 

In the case of child’s gender, we find a negative ITT effect that is statistically significant at 10% 

confidence level on girls’ weight for height Z-scores of 0.19SD. We also report a negative ITT program 

effect on boys’ overweight by weight of about 0.04SD which is statistically significant at 10% confidence 

level. There are no statistically significant ITT effects on health, cognitive development or socio emotional 

development by child’s gender. We do not find any statistically significant ATT program effects by child’s 

sex either. 

4. Discussion 

We randomly assigned small community nurseries serving children younger than five years of age 

to transit to large child care centers in 14 cities and 15 center locations in urban Colombia. We assessed 

2,767 children between the ages of 6 and 60 months of age at baseline to study the effects of the transition 

on children’s nutritional and health status, as well as cognitive and socio emotional development. The 

predictive power of the trial was reduced by enrollment non-compliance which was about 78%. However, 

power was not lost completely and F-stats in two-staged instrumental variables estimations of ATT effects 

remain higher than 6 in all cases. Enrollment non-compliance took place at the individual level rather than 

the cluster level. In other words, many children departed from random assignment regardless of whether 

their MC complied or not. 

In sum, we find no program effects (whether it be ITT or ATT effects) when looking into the 

complete sample of study children. Some of the point estimates are positive while some are actually 

negative. When looking into subsamples of children we report a positive ITT effect on height for age for 
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children who have been exposed to the program for at least 18 months and a negative ITT effect on 

incidence of diarrhea for the same group. When studying effects by children’s age we observe only 

statistically significant ITT effects for children younger than three years of age but not for older children. 

However, while we report a positive effect on overweight by BMI, we also report a negative program 

effect on socio emotional risk by AS:SE. We also report a negative ITT effect on girls’ weight for height 

Z-scores and a negative ITT program effect on boys’ overweight by weight. Finally, we do not report any 

statistically significant program ATT effects neither in the complete sample nor by subgroups.  Most of the 

estimated impacts on cognitive and socio emotional development are negative but imprecisely estimated 

due in part to power loss. 

These results can be partly explained by program implementation issues revealed in standardized 

quality data from the Environment Rating Scales. In Table 4, we present average quality (total, 

infrastructure and process) by ECERS for center classrooms of children 2 years and above, ITERS for 

center classrooms of infant and toddlers, and FDCRS for HCB at follow-up. In both, CDIs and HCBs, 

quality is below minimal. As expected, infrastructure characteristics are significantly better in centers than 

in HCB. These are related to facilities but also to children’s safety and other physical characteristics of the 

environment. However, the data also reveal that the processes that take place throughout the day are 

statistically better in HCBs than in centers, with a difference of close to one SD. Early childhood 

education might not have substantial positive effects on children’s development unless it is implemented 

with sufficient structural and process quality. Structural quality refers to features such as class size, child–

adult ratio, teacher qualifications, and physical environment, while process quality is associated with 

features such as teacher– child interaction and instructional characteristics (Yoshikawa et al., 2015). 
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Table 4. Quality of Care by ERS and FDCRS       

Quality scale 

CDI HCB 
Difference 

 Total center 
vs HCB 

P-value of 
difference 

ECERS ITERS TOTAL  FDCRS 

Classrooms: 
119 

Classrooms: 
37 

Classrooms: 
156 

HCBs: 53 

Infrastructure 
1,634 1,884 1,693 1,523 0.17 

0.002*** 
(0.274) (0.260) (0.290) (0.448) (0.05) 

Process 
1,750 1,835 1,770 2,313 -0.54 

0.000*** 
(0.306) (0.277) (0.301) (0.462) (0.05) 

Total 
1,734 1,842 1,760 2,181 -0.42 

0.000*** 
(0.277) (0.252) (0.275) (0.414) (0.05) 

*** p<0.01, ** p<0.05, * p<0.1 
( ) Standard Deviation columns 1-4, Standard Error in column 5.       
ECERS: Early Childhood Environmental Rating Scale (Harms, T., Clifford, R. M., & Cryer, D., 1998) 
ITERS: Infants and Toddlers Environmental Rating Scale (Harms, T., Cryer, D., & Clifford, R., 2003).  
FDCRS: Family Day Care Rating Scale (Harms, T., & Clifford, R.M., 1989) 

 
 

Specific quality issues are related to teachers’ insufficient control of their classroom, limited use 

of language in conversation or games with children except to control behaviors, availability of materials 

but inaccessible to children, rigidity of the program which discourages children from expressing interests 

or exploring on their own and having all activities guided by teachers instead, teachers’ tendency to be 

distant and unresponsive to children’s needs, and limited interaction with parents. Teachers appear to face 

difficult working conditions: limited storage for their personal things; unavailability of phone or email to 

contact parents; short times for lunch and no breaks throughout the day; few coaching experiences or 

planning meetings, and limited supervision which mostly points out the negative when it does take place. 

Diversity of learning activities, use of language, responsiveness to children’s needs and interaction with 

parents and, most importantly, activities and characteristics of the service that promote the care provider’s 

professional development, score significantly higher in HCBs.  

In sum, this study highlights the importance of quality of care and of comparing different types of 

interventions across similar settings for policy planning. The results show that although modernization of 

early childhood services might be desirable, it is imperative that the transition is done gradually and with 

careful monitoring of quality and the adoption of proper quality assurance instruments. Based on our 

results, it is not clear that large new centres, possibly equipped with costly materials and served by 
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expensive professionals, over perform small community based nurseries. Extensive research is needed to 

further understand these results, but the findings in this study and the comparative costs of the new centres 

and the existing nurseries suggest that the strategy should be thought carefully. Alternatives might have to 

be tested, including improvements of the small community nurseries and training of the women who run 

them (Bernal, 2015). Alternative models, possibly based on different pedagogical models should also be 

tried and assessed.    

Complementary trials of center-based care in Colombia with different characteristics than those 

assessed in this study reinforce the conclusion that quality is key in attaining significant program impacts 

(Nores, Barnett and Bernal, 2014). In particular, characteristics such as requirements on teacher 

qualifications and provision of teacher pre-service and in-service training, assessment and monitoring, and 

strong curricular background seem to be extremely important to attaining high impacts on children. 
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