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Abstract 

Delivering early childhood programs at scale is a major policy challenge. One way to do so is by 
using existing public infrastructure. This paper experimentally assesses the short-term impacts of 
a new government home visiting program integrated into health care services. The program 
changed the allocation of time for community health workers, asking them to carry out early 
childhood development-related tasks. We find that access to the program has a positive but modest 
impact on home environment quality and no impact on child development nor on children’s health 
status. Our results point to the importance of workload, supervision and buy-in from delivery 
actors to enhance fidelity of interventions. 
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I. Introduction  

There is broad consensus regarding the importance of early experiences and stimulation during 

early childhood (during the first five years of life) as determinants of better outcomes in subsequent 

stages of life (Heckman, 2008). Simple stimulation activities like playing, reading, and singing 

with a child can improve their ability to think, communicate, and connect with others (Black et al., 

2017). Likewise, a warm and positive home environment is crucial if children are to reach their 

development potential (Caldwell, 1967). 

To ensure children receive quality experiences during this critical stage of life, one public policy 

response has been to invest in early childhood (EC) development programs. Home visits by 

community workers to local families have been discussed as a particularly promising way of 

providing psychosocial stimulation, given their success in improving parenting practices and child 

development (Berlinski and Schady, 2015). In general, the aim of these visits is to encourage 

stimulating activities, good health practices, and positive disciplinary strategies within the home, 

resulting in an improvement in environment quality and, therefore, on children’s cognitive and 

socio-emotional development.  

In this paper we present results from an experimental evaluation of a home visiting program for 

vulnerable households with children ages 0 to 3 years old (Programa Cresça com seu Filho, or 

PCCSF) delivered through Brazil's primary healthcare system (the Estratégia Saúde da Família), 

and implemented at scale in the city of Fortaleza. The aim of PCCSF is to promote children’s 

development through play-based activities, and the program differs from other early stimulation 

interventions in that it ensured the ability to scale up by being integrated into the Estratégia Saúde 

da Família (ESF), with extensive penetration guaranteed by the community health workers’ 

(CHWs’) 30 years of experience in the neighborhoods benefited by the program. Furthermore, the 
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curriculum is designed around this integration with primary care services, so the module aiming 

to improve parenting practices and child development was reviewed in conjunction with all other 

service priorities for the target population, such as promoting breastfeeding and immunization and 

preventing diarrhea in children. 

In the evaluation sample, access to PCCSF was randomized across small geographic areas. We 

study experimental program impacts on child development and health, and on parental behaviors 

(cognitive stimulation; responsivity and behavior management; and investments in the child). We 

find that access to PCCSF (intent to treat, or ITT) had a moderate positive impact on home 

environment quality, of 0.12 standard deviations (SD), especially with regard to acceptance and 

behavior management, which are practices that a set of activities within the PCCSF curriculum 

sought to impact directly. However, we did not find the program to have had an impact on parents’ 

activities that directly promote the child's learning and development (e.g., reading and playing with 

the child), nor did we find any evidence of substantial impacts on the child’s development or health 

status. 

It is possible that the lack of impacts on children is due to low quality in the program’s quality 

implementation in terms of visit compliance, intensity, and fidelity to the intended visit design. In 

fact, families in locations with access to PCCSF experienced on average less than two visits more 

than families in locations without access to PCCSF, whereas in theory they should have received 

in excess of 40 visits more (over the course of a year) than those in non-PCCSF areas. 

We estimate that the impact of one PCCSF visit on home environment quality (by instrumental 

variables, or IV) was 0.07 SD, which is quite large. Given the low number of visits in our sample 

it is difficult to extrapolate what would have happened if recipient families benefited from the 

scheduled number of visits, and it is likely that the marginal impact of visits declines with its 
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number. But given the very high estimated impact of one visit, it is reasonable to presume that the 

program would have had a large impact on home environment if it had been widely and frequently 

accessible to the target population.  

Why was the actual number of visits so low in PCCSF areas? In the last sections of the paper, we 

present some hypotheses but the most plausible ones are: the workload of the workers was not 

taken into consideration when planning the intervention, there were not enough workers to manage 

the additional workload, and there were no adequate incentives for adopting a more intensive 

workload among the existing workers. 

There is a large literature examining the impacts of home visit programs more generally (not only 

those integrated in national health systems in low- and middle-income countries). A meta-analysis 

of 40 programs in the United States suggests short-term effects on child development of 0.10 to 

0.20 SD (Sama-Miller et al., 2017) and  longer-term effects on cognitive achievement and 

behavior, for example, from the Nurse-Family Partnership (Olds et al., 2004, Olds et al., 1999), 

which is implemented by health workers. One of the most influential studies in a developing 

country is the now called Reach Up curriculum, first implemented in Jamaica by trained CHW. 

An originally small scale program, it showed large impacts on cognitive, socio-emotional, and 

health outcomes during childhood (Grantham-McGregor et al., 1991, 1994), academic 

performance, criminal behavior, and health during adolescence (Walker et al., 2011, Baker-

Henningham et al., 2003), and earnings during adulthood (Gertler et al., 2014, Gertler et al 2021). 

Pilot home visiting programs like the one in Jamaica have had short-term impacts of 0.20–0.70 SD 

on child development and parenting practices (Andrew et al., 2020; Worku et al., 2018; Attanasio 

et al., 2014; Lozoff et al., 2010; Nahar et al., 2009; Hamadani et al., 2006).  However, many 
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programs that show promise in tightly-controlled, small-scale settings fail to achieve similar 

effects at scale (List et al., 2021; Araujo et al., 2019; Lopez Boo et al., 2020). 

 However, because EC programs such as home visits are often so costly to implement, it has been 

recommended that they be integrated into existing health services (Black and Dewey, 2014; Chan, 

2013),1 which not only contributes to cost reductions, but also allows for a better exploration of 

complementary interventions fostering the health, cognitive and socio-emotional development of 

children (Hamadani, 2019, Richter et al., 2017). In the United States, for instance, programs 

implemented at pediatric offices with the aim to improve parenting practices had a modest but 

significant impact on encouraging positive parent-child interactions and cognitive stimulation 

activities (Shah et al., 2016). 

There are far fewer home visiting programs implemented from within the health system with an 

emphasis on child development in vulnerable families in low- and middle-income countries. 

Experimental evaluations showed positive results on child development in Pakistan (Gowani et 

al., 2014; Yousafzai et al., 2014), Jamaica (Walker et al., 2015), China (Luo et al., 2019; Sylvia et 

al., 2020), and Gambia (Blimpo et al., 2016). The results were moderate in Pakistan, Gambia, and 

China. Additionally, the two studies from China and the one from Gambia found positive impacts 

on parenting practices. The literature suggests that the key factors for the effectiveness of these 

 
1 Traditionally, the primary goal of home visiting programs that are integrated into health systems has been to 
improve children’s health, and these programs have had positive effects on this type of variable (Shakya et al., 2017; 
Cheng et al., 2019; Janmohamed et al., 2020). They are generally carried out via peer counseling or by health 
professionals, and their goal is to encourage early initiation of breastfeeding and exclusive breastfeeding (Ara et al., 
2018), reduce infant mortality (Brener et al., 2011), promote growth (Nair et al., 2017), and increase variety in 
children’s diets (Shi et al., 2010). Six months of visiting severely malnourished children who are admitted to a 
rehabilitation unit also shows positive impacts on the children’s development (Nahar et al., 2009). In Brazil, a historic 
example of a program with significant impacts in terms of reducing child mortality, improving child nutrition, and 
expanding immunization coverage is the ESF. This program, which has had broad national reach since the mid-1990s, 
aims to continue expanding access to basic health services by sending health professionals to communities. These 
professionals identify risks, respond to emergencies, administer vaccines, and work to promote health within the 
home (NCI, 2019).  
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integration methods are workload, health workers’ level of training, and supervision (Yousafzai, 

2014; DiGirolamo et al., 2014; Walker et al., 2017). It is important to note that, unlike the PCCSF, 

none of the above-mentioned studies were implemented by government agencies nor at full scale. 

Implementation at large scale can hinder program's impacts because of the combination of low 

resources and the fact that a public program means that implementers usually do not want to leave 

any beneficiaries out, so there is a temptation to stretch resources to the point that they are 

ineffective (List et al, 2019).  

In the related literature above, programs were either designed and/or implemented by research 

teams, in a limited number of locations and with few families.2 The PCCSF, on the other hand, 

was implemented directly by the government with no supervision of the research team, in a big 

city in Brazil,  reaching more than 40% of the eligible population in a more structured public health 

system. The evaluation of an at-scale, government implemented program is the central contribution 

of this paper. 

This paper proceeds as follows. In section 2 we describe the intervention, the data, and the 

experimental design. In section 3 we show our main empirical results, and in the last section we 

conclude. 

II. Intervention, data collected, and empirical strategy 

A. Context and description of the Program  

Brazil has been one of the most successful countries in Latin America and the Caribbean at 

reducing the mortality rate of children zero to five years old (Berlinski and Schady, 2015). This 

 
2 The exception is Blimpo et al (2016) in Gambia, which was implemented directly by the National Nutrition 
Agency, see Appendix C for a detailed description of these studies.  
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success is due in part to the universal health coverage Brazil achieved through a unified health 

system that offers community primary care (Bhalotra, Rocha and Soares, 2016; Hone et al., 2017): 

the ESF. The ESF, which is the gateway to the Universal Health System (Sistema Único de 

Saude—SUS) prioritizes health prevention and promotion, with the objective of improving the 

population’s quality of life by monitoring people's health condition, detecting diseases at early 

stages, and educating the population to foster healthier habits. The ESF is composed of 

multidisciplinary teams that include: 1) a general or family health practitioner, 2) a general or 

family health nurse, 3) a nurse’s assistant or technician, and 4) a CHW. CHW are assigned to 

geographical areas smaller than a neighborhood called a Micro Area (MA).3  

The home visiting program PCCSF was launched in 2014 and now serves nearly 30,000 children 

under age 3 in Fortaleza, or about 40% of the total population in that age range.4 It was developed 

through the ESF, with the backing of the Health Secretariat and Municipality of Fortaleza, and 

with the technical support of the Inter-American Development Bank, the Early Childhood Institute 

(Instituto da Primeira Infância—IPREDE), the Universidad Federal de Ceará (UFC), and the Better 

Early Childhood Program (Primeira Infancia Melhor—PIM). The PCCSF is a municipal initiative 

and started in three (out of seven) of the most vulnerable administrative divisions, to then be 

expanded to the rest of the city.  

 
3 CHW are government employees who work 40 hours per week. The number of CHW assigned to a given MA 
depends on population density. CHW working for the ESF usually do tasks related to health promotion, including 
guiding and supporting people who need care, conducting health related home visits, stimulating participation in 
health activities, and acting to control epidemics. CHW are required to have finished at least secondary school, take 
a mandatory course, and live in the MA where they will be working (at the time of the public request for applications). 
4Fortaleza is the capital of the state of Ceará, in northeastern Brazil. It is the country’s fifth most populous city 
(population as of April 2020: 2,659,138 (IBGE, n.d.)) and 10th richest city (in 2010, the poverty rate was 12.14%, 
which is the proportion of individuals with a per-capita household income of up to 140 Reais/26 USD per month). It 
is divided into seven regions, which are territorial divisions of the municipality (see map in Appendix A). The 
municipality of Fortaleza has devised several early childhood strategies, of which PCCSF is only one. Expanded 
enrollment in childcare, for example, has been one of the most successful strategies in recent years (see: 
https://forbes.com.br/brand-voice/2019/09/fortaleza-na-vanguarda-das-acoes-para-a-primeira-infancia/). 
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The PCCSF program draws its inspiration from the experience of the PIM (Verch, 2017; Ribeiro 

et al., 2018) and from the theoretical foundation laid out in International Child Development 

Programmes/More Intelligent and Sensitive Child (ICDP). It also draws on the Jamaican model 

Reach Up and Learn (RU), especially in the area of training (which was given by the RU team), 

supervising, monitoring, and mentoring CHW, and with regard to the “spirit” of the visit, that is, 

the relationship built between the visitor, caregiver, and child, and in how activities are 

demonstrated (Lopez Boo and Encina, 2015). Under the program’s design, CHW trained in the 

PCCSF curriculum conduct weekly, one-hour visits with children ages 0 to 3 from vulnerable 

homes. Children are visited for two years or until they turn three. 

Each visit has proposed activities for children in the age ranges: 0–6 months, 6 months to 1 year, 

1–2 years, and 2–3 years. The activities were designed to promote the different child development 

domains (motor, language, cognition, and social-emotional) and increase in complexity as the child 

grows older. They particularly focus on best parenting practices, encouraging the caregiver to 

respond in a warm, sensitive, and responsive way to the child's signals, promoting positive 

discipline and stimulating the child’s cognition and language. Additionally, at the beginning of the 

visit, the CHW and caregiver talk about the child’s health (this includes requesting their Health 

Record and discussing good hygiene, nutrition, and accident prevention practices).  

http://www.icdp.info/
http://www.icdp.info/
https://www.reachupandlearn.com/
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To monitor and reinforce the skills of CHW in their role as promoters of child development, a 

rigorous training system and a two-tiered supervision system (individual and group) were 

designed.5,6   

Implementing the program According to the Program's administrative information, the PCCSF 

began being implemented in 2015 when CHW registered eligible children. Children are eligible if 

they are 0 to 28 months old,7 the child or mother is registered in CadUnico registry8, and they 

belong to a household with a monthly income of up to 500 Reais/120 USD. Registration of eligible 

children and the start of visits did not occur at the same time in all regions or within each region. 

In fact, when follow-up data was collected for this evaluation, there were still some CHW included 

in the evaluation that should have started conducting visits three years ago and that had not yet 

conducted a single PCCSF visit. In the first half of 2016, the first PCCSF visits were conducted in 

the evaluation region, and as implementation progressed, a trend of low CHW adherence to the 

program began to emerge. In response, the local government worked on incentive schemes, which 

are described in the next section.  

 
5 CHW and nurses in treatment MAs received parallel training on the curriculum and structure and quality of visits, 
as well as on the instruments and methods for targeting and monitoring, including the PCCSF supervision logs and a 
checklist for observing visit quality. The main aim while training CHW was to create opportunities during training to 
do practice visits and learn methods to deal with the different situations that could arise during visits. Meanwhile, 
training for nurses mainly focused on practical training on the supervision system. 
6 Group supervision consists of weekly meetings between the CHW and nurse to go over visits conducted the 
previous week. These meetings cover: difficulties when conducting visits, questions about using the handbook, and 
tracking the children's activities and progress. Individual supervision consists of a nurse going along on a home visit. 
The nurse is an observer and cannot participate in the visit. It is recommended that both levels of supervision be 
done weekly. 
7 This ensures the child will be visited for at least 8 months, the minimum time the literature finds as necessary in 
order to achieve an impact (see Baker-Henningham and Lopez Boo, 2010, among others). 
8 CadUnico is the abbreviation of Cadastro Único para Programas Sociais do Governo Federal (Centralized Registry 
for Social Programs of the Federal Government), a system that registers people and families in a state of social 
vulnerability due to low income. It is used to check whether people meet the requirements for social programs like 
the Bolsa Família transfers program. 
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According to the Program’s calculations, the monthly per-beneficiary cost of the PCCSF is 83.67 

Reais, or 14.71 USD (176 USD per year). This amount is based on costs from human resources 

(pay for CHW, nurses, data entry worker, and others), infrastructure, and materials. This cost is 

slightly higher than that of similar programs like the PIM (124 USD per year according to Versch, 

2017) or the Amor para los más chiquitos visiting program (100 USD per year, Lopez Boo, Leer 

and Kamei, 2020), but it is substantially lower than programs like the pilot home visiting program 

Familias en Acción in Colombia (USD 500, Attanasio et al., 2014).    

B. Study design 

The experimental evaluation of the PCCSF was carried out in Region V (population as of April 

2020: 591,903) of the municipality of Fortaleza, where 480 small areas (MA) were randomly 

assigned—half to treatment and half to control (see Figure 1, which summarizes the design of the 

study). There are an average of 1.04 CHW per control MA and 1.06 CHW per treatment MA. Each 

CHW is assigned to a single MA, so randomization at this level results in de facto randomization 

at the CHW level. Treatment CHW were expected to devote 16 hours of their 40-hour work week9 

on PCCSF-related activities, which include visiting a minimum of nine children per week, 

recording the visits in the system, and participating in the supervision session with the nurse. CHW 

in control MA continued on with their usual community-level health promotion tasks for the ESF. 

Therefore, the comparison in this paper is between two different allocations of the same amount 

of working time between CHW workers, and the question is whether it is productive to shift time 

worked by CHWs away from health promotion and towards home visits. It is possible that such a 

 
9 In 2018, the workload of CHW (both treatment and control) dropped to 32 hours to match the workload of other 
ESF health professionals.  
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shift produces positive or negative impacts on children and parents, depending on which type of 

activity is more productive. 

Through this randomization, our research design allows us to estimate the Program's causal effects. 

Additionally, the ability to randomize at the level of smaller geographical areas would give us 

greater homogeneity within clusters (in this case, the MA) compared to previous studies that use 

broader geographical areas such as communities (Lopez Boo, Leer, and Kamei (2020) or Attanasio 

et al. (2014)).  

Study design challenges: analysis of administrative data 

One challenge for the evaluation was low CHW adherence to the program. It is possible that CHW 

were not willing to take on a change in the composition of their activities, and carried on doing the 

health promotion tasks they had been traditionally engaged in. Based on administrative data, 31% 

of CHW in treatment MA had not conducted a single Program visit as of June 2019. Even within 

the group of CHW who during the study period completed at least one full visit, implementation 

was low in terms of number of children visited and number of visits. Figure 2 shows the average 

number of visits conducted by a CHW for each month (circle-marker line), as well as the 90th 

percentile of number of visits for each month (diamond-marker line). While the number of visits 

rose over time, the average remained lower than expected in the program’s original design (36 

visits, or 9 children visited per week), and below the adjusted range following changes to the design 

two years after the program began (24 visits, or 6 children visited per week).10 

 
10 We see a similar pattern in the number of children a CHW visited each month: the number rises over time but is 
lower than the initial target (9 children), and below the adjusted range established in 2018 (6 to 9 children).   
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Given the low CHW adherence, the number of children to be visited was relaxed from the original 

minimum of 9 to a range of 6 to 9. Also, the program purchased tablets and created a system to 

distribute them as a reward to the best CHW; created a full-time position to support 

implementation; and, together with the Health Secretariat, devised a system of performance-based 

bonuses for CHW. This bonus system was based on CHW performance in terms of how many 

children they visited in a month and how many times they visited them. 

The lower horizontal dashed line in Figure 2 represents the cutoff for receiving a bonus. The dates 

after which the bonuses were introduced are marked in Figure 2 by vertical lines. It is unclear 

whether the bonus system actually motivated the average CHW in any significant way. However, 

it does seem that the system managed to motivate “borderline” CHW (that is, those conducting an 

above-average number of visits who were close to meeting the requirements for receiving the 

bonus) to hit the minimum requirement for receiving the bonus.  

For the 61 CHW in treatment MA -out of 252- for which we have information, we explored what 

characteristics of the CHW explain the number of visits carried. We check for CHW’s gender, age, 

education level and experience as CHW, and if she participated in the PCCSF Program’s training, 

if she completed the training, and if she believes the Program benefits the mother, child or CHW 

(see Table B1). We find that participating and completing the Program’s training and having more 

than 10 years of experience are consistently correlated with the number of visits completed.    

C. Questionnaires and data  

In the second half of 2015, all children under age 3 who at the time were registered in CadUnico, 

were living in Region V, and lived in a household with a per-capita income of less than 500 Reais 

were contacted by the survey firm. The firm confirmed basic characteristics of the household and 
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that the child did indeed live in Region V. Based on power calculations, it was determined that a 

minimum of seven children should be surveyed per MA.11 During the first semester of 2016, the 

children to be interviewed were randomly selected from this “census”.12  

Baseline data (before the CHW were to begin PCCSF visits on June 3, 2016) was collected 

between February and July 2016. The final baseline included surveys from 2292 children living in 

one of the evaluation's MA.13 Follow-up information was collected 3 years later, between March 

and July 2019. A total of 1961 children (of the 2292) were evaluated during follow-up, for an 

attrition rate of 14% (15% in treatment MA and 14% in control MA). This attrition rate is a 

weakness of our data. Nonetheless, we do not find attrition to be associated with assignment to the 

treatment group (see Table B2) nor does differential attrition seem to be different between 

treatment and control (see Table B3).14 To address concerns with attrition, we estimate Lee bounds 

(Lee, 2009).   

For both the baseline and follow-up, we collected information on the child (including his or her 

health status and childcare attendance) and home, characteristics of the household members and 

child primary caregiver, and a rich set of measures of parental investment. We also administered 

a subset of items of the Early Childhood HOME Inventory (EC HOME) (Caldwell and Bradley, 

 
11 Prior to obtaining the baseline, assuming an intra-cluster correlation of 0.2, 7 children per MA, and 360 MA, we 
calculated the minimum detectable effect of the study without taking into account the possible efficiency gains of 
including controls in the estimation. With 80% power and for a two-tailed hypothesis test of size (α) equal to 0.05, 
we can detect an effect of 0.166 standard deviations.  
12 Apart from the three criteria the Program uses to identify potential beneficiaries, a fourth criteria was added to 
select the sample to be used in the study: children with any type of visible or diagnosed disability were excluded, 
since the literature suggests that these children need a different type of more focused intervention to achieve 
sustained improvement in their development (McCormick et al., 2006).    
13 463 children who, while part of the baseline, live in a MA not part of the evaluation are excluded.  
14 We find there is differential attrition for 4 of the 25 characteristics:  mother works, mother consumed drugs or 
alcohol during pregnancy, if the father lives in the home, and household size.  
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2003), and the Portuguese version of the Denver II Development Screening Test (referred to as the 

Denver throughout this study) (Frankenburg et al., 1990). The HOME measures the home 

environment quality, focusing on process variables and it is scored by observing interactions (not 

by caregiver self-reporting). The Denver assesses different areas of development (personal-social, 

fine motor, gross motor, and language) of children from birth until age 6.  

For the analysis, we sorted variables into two groups; intermediate variables, which do not directly 

measure the child’s development but are related to it, and final variables, which directly assess the 

child’s development. We ended up with two final variables—a child development factor and an 

indicator for good child health—and three intermediate variables—two factors that assess home 

environment quality and one that measures investments in the child. To construct the development 

factor, we performed an exploratory factor analysis using continuous scoring internally normalized 

for age from the subscales for personal-social, fine motor, and language from the Denver. This 

analysis yielded a single factor with an eigenvalue greater than 1 and a factor loading for each 

subscale greater than 0.4, which we named the child development factor. Lastly, we standardized 

it with respect to the control group. We constructed the indicator for good child health using three 

questions about the child’s health status that the caregiver had to answer (whether the child had 

any health problems, illness, or accident in the past 30 days; whether the child had diarrhea in the 

past 30 days; and whether the child had any illness accompanied by a high fever in the past 30 

days). The child is considered to be in good health if the answer to these three questions was “no.”  

We grouped the survey variables assessing home environment quality—that is, the variables from 

the HOME module and disciplinary strategies modules—into one block, and variables that 

measure time investments parents made in their child in another block. For the variables measuring 

environment quality, we performed an exploratory factor analysis. This analysis showed that in 
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our data, the subscales learning materials, language stimulation, learning stimulation, and variety 

of the HOME measure a common underlying construct. These subscales evaluate the availability 

and variety of toys and activities to which the child is exposed that directly promote his or her 

learning and language development, as well as parent involvement in these activities. The other 

HOME subscales—responsivity, acceptance, and modeling—, together with questions about 

negative disciplinary strategies, evaluate a different construct associated with responsivity, 

sensitivity, and managing the child’s behavior.15 Based on this grouping, we constructed two 

factors. We termed the first group Cognitive Stimulation and the second group Responsivity and 

Behavioral Strategies. Using the information gathered to evaluate parent’s investments in their 

children—time primary caregiver spends caring for the child, time the child spends watching 

television, simple activities like reading or telling stories that an adult does in the home with the 

child—we constructed a factor we termed Investments in the Child. Lastly, we standardized it with 

respect to the control group.  

Appendix D provides detailed information on the questionnaires and instruments, and on the 

different independent variables used in the analyses, how they were constructed, and gradients due 

to socioeconomic characteristics of households.  

D. Empirical strategy  

To find the intention-to-treat effect, we estimated the following equation: 

𝑌𝑌𝑖𝑖𝑡𝑡 = 𝛽𝛽0 + 𝛽𝛽1𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 + 𝛽𝛽2𝑌𝑌𝑖𝑖𝑡𝑡−1 + 𝛽𝛽3𝑋𝑋𝑖𝑖𝑡𝑡−1 + 𝜀𝜀𝑖𝑖 (1) 

 
15 We did not include the physical environment subscale of the HOME in either of the two factors because it did not 
correlate well to either. This subscale measures physical characteristics of the space.  



16 
 

Where 𝑌𝑌𝑖𝑖𝑡𝑡 is the outcome variable for child i at time t (follow-up); 𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖 is an indicator equal to 1 

if child i lived in an MA assigned to the treatment group at time 𝑡𝑡 − 1 (baseline) and equal to zero 

if child 𝑖𝑖 lived in an MA assigned to the control group at time 𝑡𝑡 − 1; 𝑌𝑌𝑖𝑖𝑡𝑡−1 is the same outcome 

variable for the child measured at 𝑡𝑡 − 1 (or a variable from the same development domain if Y was 

not measured at  𝑡𝑡 − 1; 𝑋𝑋𝑖𝑖𝑡𝑡−1 is a vector of basic characteristics of the child and any imbalanced 

socio-demographic variable in baseline. Standard errors are clustered at the MA level. Given the 

random assignment of MA to treatment and control groups, the coefficient 𝛽𝛽1, estimated using 

ordinary least squares, expresses the causal effect of making the Program available in an area 

relative to the status quo (intention to treat).  

Since not all children surveyed in treatment MA received PCCSF visits, we also estimated the 

Program’s effective impact. More specifically, only 11% of children surveyed during the follow-

up period who were living in a treatment MA received at least one PCCSF visit. In the control 

MA, no children received PCCSF visits, meaning treatment compliance was perfect in this group. 

Thus, to find the Program’s effect on the treated, we estimated a version equivalent to equation (1) 

using an instrumental variable method. The variable ITT was replaced with a continuous variable 

equal to the number of PCCSF visits the household effectively received. We obtained the 

information on visits directly from the Program’s administrative visits records system. We used 

the random assignment to treatment (ITT) as an instrument for participation, and (because there is 

no contamination in the control group) the resulting estimate is interpreted as treatment on the 

treated (TOT).16  

III. Results  

 
16 We evaluated the determinants of effective participation in the PCCSF including random assignment to 
treatment and control and socio-demographic indicators (see Table B4).  
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Implementation 

Table 1 shows the distribution of the number of visits to children in treatment MA. Only 11% of 

children in treatment MA received at least one visit, and, within that group, 31% received more 

than 20 visits (the average was 15.83). In interventions similar to the PCCSF (in terms of mode, 

age of beneficiaries, emphasis of the intervention, and characteristics of the personnel conducting 

the visits) that found significant effects on child development, children received between 16 and 

24 visits (Sylvia et al., 2020; Luo et al., 2019; Walker et al., 2015; Youzafzi et al., 2014; Gowani 

et al., 2014). In these studies, not only were the effects measured immediately after visiting ended 

(while in our case the average amount of time between the last visit and the follow-up measurement 

was on average 20 months), but also they all assess programs that are not at scale, which could 

lead to smaller effects in our case.   

Additionally, the number of visits for children who did receive them was smaller than the number 

of visits envisioned in the program’s original design. On average, depending on the child’s age, 

they received between 36% and 60% of the expected number of visits. In short, our sample is 

characterized by a low number of children who received a visit and, for those who did receive at 

least one visit, a relatively low intensity. This surely dilutes any positive or negative impact that 

the program may have. 

Baseline characteristics of the sample  

Table 2 presents the baseline characteristics of the children and their homes for the sample 

evaluated in the follow-up period, by treatment status. The table includes basic characteristics of 

children and their mothers, variables related to time and money invested in the child, characteristics 

of the households, and outcome variables for children. We only found statistically significant 
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differences in two variables: whether there was an episode of armed violence in the neighborhood 

during the last month as reported by the household (51% in control MA, 45% in treatment MA) 

and whether the household received ESF visits (48% in control MA, 55% in treatment MA). This 

result suggests that the two groups of children are very similar and that the sample is balanced.  

Effects of the program  

Table 3 presents the effects of the PCCSF. Column one contains the intention-to-treat effects and 

column three the effect of effective treatment. We found a significant intention-to-treat effect on 

the factor of responsivity and behavioral strategies (an increase of 0.12 SD). The effect remains 

statistically significant after adjusting for multiple hypothesis testing using the procedure in 

Romano and Wolf (2005). We did not find the program to have had an effect on the other 

intermediate variables or on the measurement of the child’s health or development.17 In the last 

section of this paper, we discuss these results and possible reasons for the lack of impact on 

children. To put these results into context with the existing literature, the magnitude of our impact 

on parenting practices of responsivity and discipline is practically half of the effects found in both 

Luo (2019) and Sylvia et al. (2020), both programs designed and implemented under the direct 

supervision of the researchers and therefore not at scale. It is very much in line, however, with the 

modest impacts found in Blimpo et al (2016), which has however a program implemented in very 

particular conditions (by volunteers in a very rural and poor setting in Sub-Saharan Africa). 

 
17 The effects for each of the Denver subscales are also small and statistically non-significant (see Table B7). 
Furthermore,  given the Program’s curriculum emphasis on promoting child development through stimulating play-
based activities, we ran additional analysis on different measures of play activities but did not find any significant 
effects (see Table B5). 
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As a robustness exercise, and to improve the precision of the coefficients, we estimated equation 

(1) using ordinary least squares: (i) without controlling for socio-demographic characteristics, (ii) 

controlling for the same set of variables excluding the baseline child development measurement, 

and (iii) the same controls plus fixed effects of the Primary Healthcare Unit (UAPS), given that 

the literature indicates that differing leadership style (in this case within the UAPS) would lead to 

very different service management styles. Regardless of whether controls were included and of 

which controls were included, the results are similar in both magnitude and significance, which 

can be explained by the baseline’s excellent balance. We also estimated Lee Bounds for the effect 

of intention to treat on outcomes for which we had found a statistically significant effect. The 

bounds are different from zero (see Table B6).  

Effective participation in the program impacted the responsivity and discipline strategies, as was 

the case for the ITT. In this case, we found that receiving one more visit has an impact of 0.07 SD 

on the responsivity and behavioral strategies factor, an impact of substantive magnitude. This 

suggests that the low ITT impacts are likely due to low program exposure, not to low program 

impacts.18 

We also estimated other instrumental variables models where we changed the definition of 

participation in the program. More specifically, we estimated the effect of having received at least 

one PCCSF visit and receiving more than 20 full visits. The effects are robust to the definition of 

effective participation in the Program, and their significance remains the same in all cases.  

 
18 We estimated the effects on the individual components of the factor to check the effect was not being driven by 
the self-reported indicator (see Table B8). We find statistically significant effects on the Home Acceptance and Home 
Modeling subscales (although only the former remains statistically significant when using the Romano and Wolf 
correction). 
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We reviewed whether there were heterogeneous effects for characteristics of the children and 

families, including children’s gender, age, and language development; the mother’s level of 

education; home environment quality; and the caregiver’s number of symptoms of depression. We 

did not find consistent heterogeneous effects for any of these characteristics.19 

IV. Discussion and conclusions 

As far as we know, there is little empirical evidence about the effectiveness of programs that 

integrate an early childhood program using psychosocial stimulation with health promotion 

programs at scale. In this paper, we evaluate the short-term effects of the PCCSF, a home visiting 

program implemented through the ESF in Fortaleza that currently serves 30,000 children under 

age 3. Since CHW participation in the program gradually increased over time, the effects we 

evaluate are thus interpreted as the average effects since the start of the Program for a recently 

launched program.  

Our results show that access to PCCSF had a moderate positive impact on home environment 

quality, particularly on caregivers’ sensitivity, responsivity, and behavioral strategies. This resulted 

in, for example, better use of positive disciplinary strategies instead of negative ones, increased 

parent ability to accept and handle negative behavior from the child, and enhanced parent ability 

to communicate expectations. A set of activities in the PCCSF curriculum were designed with the 

primary objective of encouraging good parenting practices, setting limits in a positive way, 

 
19 Prior to collecting follow-up data, the administrative information on PCCSF visiting indicated that implementation 
had been low and heterogeneous, so it was decided to mitigate the risk of low compliance in our sample by collecting 
an additional cross-sectional sample with potentially greater statistical power that would allow us to perform a 
parallel, non-experimental evaluation. We thus collected a matched control sample from treatment MA. A discussion 
of this sample and how it was used is available upon request. We’re not presenting the results in this paper because 
of their methodological limitations.  
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explaining rules rather than just prohibiting, and making expectations clear. In other words, the 

specific aim was to directly impact the variables where an effect was indeed found.  

Given the curriculum’s emphasis on promoting child development through stimulating, play-based 

activities, the small and statistically insignificant effects on parental involvement in encouraging 

activities that directly promote children’s learning and development (measured by the cognitive 

stimulation factor and the investments in the child factor) are surprising.  

We also found small and statistically insignificant effects on child development.20 Evidence from 

home visiting programs suggests that impacts of this type of interventions on children come about 

through changes in the home, not through direct stimulation during visits (J-PAL, 2020). While 

the Program had positive impacts on parental disciplinary practices, we did not find any effect on 

investments of time or resources in play activities, which could explain these results on child 

development. Our estimate aligns with a meta-analysis that finds that even if home visits increase 

parental knowledge and investments in children, they do not always necessarily impact child 

development (Supplee and Duggan, 2019). It is also in line with the meta-analysis by Shah (2016) 

that finds interventions based on pediatric consultations in the United States to have had moderate 

impacts on parenting practices. We also found that the magnitude of our results is in line with a 

similar intervention implemented at scale in Gambia by volunteers in an extremely poor setting 

(Blimpo et al., 2016) and is less than half of the impact of similar interventions implemented on a 

small scale and with the research teams rather than government agencies in charge of 

implementation. 

 
20  We have to acknowledge that our paper does not address optimal investment by parents and how that could be 
affected by the program's inputs like in Ehrlich and Yong (2013), something that should be explored in future 
research. 
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These results are also what could be expected from an intervention with poor compliance with 

treatment assignment, where the visits do not change investments of time and resources in children 

but do change some parenting practices, although not enough to impact child development. CHW 

focus groups reported that violence in MA (which made it difficult to conduct visits in certain 

areas), together with outbreaks of viruses like measles, dengue, and chikungunya, increased the 

workload of CHW, so they had to skip some PCCSF visits (IDB, 2019). 

The low intensity of treatment offers a potential explanation for this result: 69% of children who 

received at least one visit were visited less than 20 times, and almost 3 weeks would pass between 

visits (mean = 2.8; standard deviation = 1.9). This runs counter to the original design, which 

established weekly visits in line with what the literature shows to be effective (Powell and 

Grantham-McGregor, 1989). Given that we estimate that the impact of one visit on home 

environment quality is 0.07 SD, it is likely that the impact of 40 or more visits (over the course of 

a year) on this outcome would be substantial, even if not a full 2.8 SD (0.07 SD * 40). These could 

then materialize into important improvements in child developmental outcomes. 

Another factor for low impacts could have been low fidelity: visits lasted an average of 39 minutes 

instead of the full hour established in the design.21 Additionally, in a focus group study we 

conducted with different PCCSF stakeholders (IDB, 2019), participants mentioned that parents 

often wanted to talk about other matters, so it is also possible that a percentage of the visit was 

spent on topics not strictly related to the child, reducing the likelihood of impacting the desired 

outcomes. We also know it was difficult to satisfactorily hold program visits because when CHW 

would arrive at the home, the family would not be available (whether because they were not there 

 
21  However, it is important to note that the PCCSF did achieve the same visit duration as visits in Jamaica, which did 
manage to change ECD outcomes (Walker et al., 2015). 
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or because the child was asleep). Both low fidelity and low intensity of implementation are two of 

the main challenges in scaling up social programs (List et al, 2021).  

Finally, it should be noted that our study has the statistical power to detect plausible effect sizes 

given the literature on short-term impacts at scale (Araujo et al., 2019; Lopez Boo et al., 2020). In 

fact, the original power calculations postulated a short-term impact of 0.15 SD, while the analysis 

with the follow-up sample showed that an impact of 0.168 SD could be detected with 80% power.22 

While we cannot reject the possibility that the lack of impact could be due to the lack of statistical 

power, the effects on the child development factor are very close to zero. This magnitude is so 

small that our interpretation is that treatment made no difference in a child’s development 

trajectory.  

Beyond the results of the evaluation, this paper provides some lessons for scaling up social 

programs; and in doing so, we address an urgent gap in the early childhood policy literature 

regarding effective  implementation of interventions at scale (List et al., 2021). First, while 

implementing home visits as part of the health system can allow EC interventions to be scaled up 

so they can reach a greater number of children, this evaluation reveals the challenge of using 

professionals who are already doing other tasks and who have no specific training in early 

childhood to conduct visits that aim to stimulate child development. In fact, in our analysis of focus 

groups with different PCCSF stakeholders, some CHW mentioned their excessive workload and 

the difficulty of adding the Program visits into their work routine (IDB, 2019). Second, it is 

 
22 For example, Lopez Boo et al. (2020) find a positive impact of ~ 0.15 SD on child development two years after the 
end of a home visiting intervention in Nicaragua, while Araujo et al. (2019) find an impact of 0.10 SD, also two years 
after the end of the Cuna Más home visiting in Peru). In our case, for the size of the follow-up sample size and an 
intra-cluster correlation of 0.2 (assumption used in the initial calculation), with 80% power and for a two-tailed 
hypothesis test of size (α) equal to 0.05, we can detect effects of 0.168 SD. 
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important to mention that while introducing the bonus system did lead to improvement in the 

Program’s implementation, the change is not substantial. The post-bonus increase in number of 

visits mainly occurred in CHW who were already conducting an above-average number of visits 

but had not yet hit their target (see Figure 2). It is also important to mention that we did not find 

the Program to affect the likelihood of a household with children 0-3, being visited by a ESF’s 

CHW (see Table B9). This result suggests that the Program did not displace the preexisting service 

within the PCCSF target population, which is important when considering its benefit.23  

 
23 One limitation of our data is that we do not have information to measure spillovers in the MA.  
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Appendixes 

 
A. Map of Fortaleza  

 
Figure A1. Map of Fortaleza 

 
(Source: Wikimedia Commons. (2017). Fortaleza Neighborhoods and Divisions [Map]. Retrieved November 15, 2021, from 

https://commons.wikimedia.org/wiki/File:Bairros_e_divis%C3%B5es_de_Fortaleza_%28frame%29.svg) 
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B. Additional tables 

 

Table B1. Correlations between CHW characteristics and PCCSF visits 
 

  N of visits At least 1 visit >P50 visits >P75 visits 

 Coeff p-
value Coeff p-

value Coeff p-
value Coeff p-

value 
Gender (male=1) -23.66 0.62 0.01 0.93 0.01 0.96 -0.05 0.70 
Age 1.54 0.64 0.01 0.46 0.00 0.84 0.00 0.86 
Education level (completed 
secondary school or more=1) 17.50 0.82 0.07 0.69 0.13 0.48 0.14 0.30 
Education level (more than 
secondary school=1) 44.09 0.33 -0.01 0.93 0.23 0.09 0.18 0.14 
Experience (years) 4.51 0.35 0.00 0.84 -0.00 0.95 0.01 0.17 
Experience (10 years or more) 88.94 0.02 0.24 0.08 0.18 0.20 0.20 0.05 
Participated in PCCSF training 129.79 0.00 0.42 0.02 0.45 0.00 0.29 0.00 
Completed PCCSF training 100.68 0.04 0.34 0.02 0.50 0.00 0.25 0.01 
PCCSF has benefits (>0) † 17.10 0.72 0.10 0.41 0.12 0.35 -0.08 0.52 
PCCSF has benefits (Nb) † 5.15 0.71 0.04 0.15 0.03 0.53 -0.01 0.71 
Each cell corresponds to a separate OLS regression with robust standard errors. The dependent variable is in the first row. P-value<0.10 
in bold. N= 61 CHW in treatment MA. †CHWs were asked if they believed the PCCSF had any benefits for the child, the mother, the 
family, or the CHW. Their answers were codified into categories. “PCCSF has benefits (>0)” is an indicator of whether the CHW states 
the PCCSF has any benefits, and “PCCSF has benefits (Nb)” is the number of benefits (categories) the CHW mentions.  
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Table B2. Evaluating determinants of attrition  

Baseline socio-demographic indicators N Surveyed at 
follow-up 

Not surveyed at 
follow-up  P-value 

 Mean SD Mean SD  

Assignment to treatment or control group 2,292 0.496 0.500 0.505 0.501 0.776 
Characteristics of child       

Age (in months) 2,292 18.828 5.840 18.477 5.789 0.277 
Gender (male=1) 2,292 0.515 0.500 0.465 0.500 0.093 
Attends a childcare center  2,292 0.094 0.292 0.112 0.316 0.364 
Characteristics of mother       

Years of education  1,884 9.469 2.845 9.278 2.832 0.292 
Works 2,186 0.380 0.485 0.301 0.459 0.004 
Number of symptoms of depression†  2,186 8.666 7.625 9.750 8.100 0.028 
Consumed alcohol/drugs during pregnancy  2,287 0.067 0.250 0.094 0.292 0.092 
Investment in child        

Investments in child (factor) 2,292 -0.021 0.962 0.031 1.097 0.422 
Children’s books at home 2,265 1.254 3.275 0.976 2.500 0.069 
HOME: Responsivity  2,292 1.365 1.447 1.384 1.580 0.832 
HOME: Acceptance  2,292 4.561 0.918 4.456 0.991 0.063 
KIDI ‡ 2,292 8.618 1.502 8.668 1.656 0.620 
Characteristics of the household        

Father lives in the home  2,292 0.680 0.467 0.680 0.467 1.000 
Household size 2,292 4.307 1.507 4.272 1.560 0.709 
Per-capita income (R$) 2,236 257.273 206.367 241.270 194.016 0.167 
Bolsa Familia Beneficiary 2,292 0.789 0.408 0.792 0.407 0.915 
Armed violence in neighborhood (last month)  2,292 0.477 0.500 0.508 0.501 0.310 
Violence in neighborhood  2,292 0.745 0.436 0.722 0.449 0.403 
Household is visited by ESF  2,292 0.513 0.500 0.453 0.499 0.054 
High perception of health service  2,292 0.505 0.500 0.495 0.501 0.763 
Child outcomes        

Denver: Personal-social  2,292 14.690 4.030 14.423 4.024 0.235 
Denver: Fine motor  2,292 16.881 3.295 16.825 3.296 0.750 
Denver: Language  2,290 17.915 4.823 17.205 4.905 0.011 
Denver: Gross motor 2,289 20.103 3.935 19.734 4.180 0.142 
Good health  2,292 0.365 0.482 0.347 0.477 0.542 
OLS estimation correcting standard errors by MA cluster. The dependent variable is equal to: 1 if the child could not be surveyed during 
follow-up and 0 in the opposite case. P-value<0.10 in bold. †Measured using the CES-D self report scale, 12 items (Radloff, 1977). If a 
person’s score is equal to or greater than 10, they are considered to have significant symptoms of depression. ‡A reduced 12-item version of 
the Knowledge of Infant Development Inventory (MacPhee, 1981) was administered. This measure was only collected at BL.  
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Table B3. Testing for differential attrition 

 

  N Treatment 
assignment Characteristic 

Treatment 
assignment * 
Characteristic 

   Coeff P-value Coeff P-value Coeff P-value 
Characteristics of child               
Age (in months) 2,292 -0.013 0.783 -0.002 0.266 0.001 0.691 
Gender (male=1) 2,292 -0.007 0.736 -0.035 0.099 0.022 0.441 
Attends a childcare center  2,292 0.013 0.442 0.063 0.101 -0.082 0.123 
Characteristics of mother        

Years of education  1,884 0.036 0.507 -0.001 0.725 -0.003 0.554 
Works 2,186 0.025 0.228 -0.018 0.402 -0.049 0.099 
Number of symptoms of depression†  2,186 -0.009 0.699 0.001 0.334 0.002 0.377 
Consumed alcohol/drugs during pregnancy  2,287 -0.009 0.569 -0.034 0.322 0.169 0.003 
Investment in child         

Investments in the child (factor) 2,292 0.004 0.781 0.017 0.176 -0.021 0.229 
Children's books at home 2,265 0.002 0.885 -0.005 0.024 0.003 0.434 
HOME: Responsivity  2,292 0.010 0.630 0.003 0.706 -0.004 0.698 
HOME: Acceptance  2,292 -0.024 0.758 -0.018 0.102 0.006 0.708 
KIDI ‡ 2,292 -0.091 0.324 -0.003 0.691 0.011 0.295 
Characteristics of household         

Father lives in the home  2,292 -0.037 0.167 -0.031 0.217 0.061 0.071 
Household size 2,292 0.091 0.052 0.007 0.318 -0.020 0.040 
Per-capita income (R$) 2,236 -0.007 0.786 -0.000 0.107 0.000 0.462 
Bolsa Familia Beneficiary 2,292 0.021 0.526 0.013 0.611 -0.021 0.564 
Armed violence in neighborhood (last 
month)  2,292 0.002 0.932 0.012 0.588 0.007 0.807 

Violence in neighborhood 2,292 -0.006 0.844 -0.021 0.423 0.013 0.706 
Household is visited by the ESF  2,292 -0.005 0.844 -0.041 0.049 0.022 0.473 
High perception of health service  2,292 0.013 0.530 0.004 0.845 -0.018 0.560 
Child outcomes        

Denver: Personal-social  2,292 -0.011 0.835 -0.003 0.282 0.001 0.757 
Denver: Fine motor  2,292 -0.035 0.621 -0.002 0.520 0.002 0.560 
Denver: Language  2,290 -0.035 0.544 -0.005 0.027 0.002 0.456 
Denver: Gross motor 2,289 0.022 0.787 -0.002 0.314 -0.001 0.823 
Good health  2,292 0.008 0.658 -0.004 0.857 -0.011 0.715 
Each row corresponds to a separate regression of a dummy indicating whether the child was surveyed at follow-up or not (=1) on assignment to 
treatment or control group, the child or family characteristic, and the interaction between these two variables. Standard errors are clustered at the MA 
level. ‡A reduced 12-item version of the Knowledge of Infant Development Inventory (MacPhee, 1981) was administered. This measure was only 
collected at BL.  
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Table B4. Evaluating determinants of effective participation in the PCCSF using randomized 
assignment and sociodemographic indicators  

 

 >0 visits >20 visits Number of visits 
Assignment to treatment and control group 0.108*** 0.104*** 0.034*** 0.033*** 1.743*** 1.688*** 

 (0.014) (0.013) (0.007) (0.007) (0.290) (0.279) 
Age  -0.003***  -0.003***  -0.120*** 

  (0.001)  (0.001)  (0.033) 
Race (white=1)  0.001  0.004  0.167 

  (0.011)  (0.006)  (0.274) 
Attends a childcare center  -0.038***  -0.007*  -0.433*** 

  (0.010)  (0.004)  (0.158) 
Mother's level of education (completed secondary school or 
more=1) 

 
0.004  -0.007  -0.143 

  (0.012)  (0.006)  (0.281) 
Mother works  -0.018  -0.004  -0.328 

  (0.011)  (0.007)  (0.309) 
Number of symptoms of depression  0.000  0.001  0.028** 

  (0.001)  (0.000)  (0.014) 
Mother consumed alcohol/drugs during pregnancy  0.005  -0.009  -0.295 

  (0.020)  (0.010)  (0.400) 
Prenatal checkups (6 or more=1)  0.013  0.009  0.286 

  (0.011)  (0.007)  (0.358) 
Investments in child (factor)  -0.005  -0.001  -0.039 

  (0.005)  (0.003)  (0.100) 
Father lives in the home  -0.005  -0.010  -0.431 

  (0.011)  (0.008)  (0.331) 
Household size  0.001  0.002  0.088 

  (0.003)  (0.002)  (0.101) 
Per-capita income (>P75=1)  0.001  0.012  0.606* 

  (0.013)  (0.008)  (0.339) 
Bolsa Familia Beneficiary  0.036***  0.012*  0.500* 

  (0.010)  (0.006)  (0.260) 
Household is visited by ESF  0.049***  0.017***  0.881*** 

  (0.011)  (0.006)  (0.245) 
Armed violence in neighborhood (last month)  -0.013  -0.010  -0.376 

  (0.012)  (0.006)  (0.274) 
High perception of health service  0.008  0.004  0.181 

  (0.010)  (0.006)  (0.276) 
Child development factor  0.001  -0.001  -0.094 

  (0.005)  (0.003)  (0.099) 
Good health  0.003  0.007  0.416 

  (0.010)  (0.006)  (0.255) 
Observations 1,961 1,867 1,961 1,867 1,961 1,867 
F statistic  58.64 60.33 24.38 24.28 36.08 36.63 
Standard errors (clustered) at the MA level in parenthesis. Dependent variable in first row. *** p<0.01, ** p<0.05, * p<0.1 
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Table B5. Effects of PCCSF on play activities 

  ITT KP F TOT N  
     

Play activity factor -0.026 37.737 -0.016 1,961 
 (0.050)  (0.030)  

Reading or looking at pictures (Nb)  -0.046 37.846 -0.028 1,961 
 (0.031)  (0.019)  

Telling stories (Nb) 0.031 37.747 0.019 1,961 
 (0.030)  (0.018)  

Singing (Nb) 0.013 38.313 0.008 1,961 
 (0.030)  (0.018)  

Playing (Nb) -0.003 37.935 -0.002 1,961 
 (0.039)  (0.024)  

Counting or drawing (Nb) -0.003 37.703 -0.002 1,961 
 (0.030)  (0.018)  

Praising them for an specific action (Nb) -0.016 37.895 -0.010 1,961 
  (0.037)   (0.022)   

Play activity factor is computed constructed using CFA of indicator variables of whether any adult did each of the 
following activities with the child in the last three days: reading or looking at pictures, telling stories, singing, playing, 
counting or drawing and praising them for a specific action. Nb refers to the number of adults that did that activity with 
the child in the last three days. Standard errors (clustered) at the MA level in parenthesis. The column ITT displays the 
results of estimating equation (1) using OLS. The "TOT” column displays the results of estimating a version equivalent 
to equation (1) using instrumental variables, instrumenting number of total visits with the indicator of random assignment 
to the treatment and control group. Both models control for: the gender and age of the child, armed violence in 
neighborhood, whether the household received ESF visits, and the outcome measured at BL (or a variable from the same 
domain if this was not measured at BL). KP F: Kleibergen-Paap F statistic for weak instruments. *** p<0.01, ** p<0.05, 
* p<0.1 

 

Table B6. Lee Bounds of intention-to-treat effect on outcomes for which we found 
a statistically significant effect 

  Home environment: 
Response and discipline 

 Lower Upper 
Coef. 0.094** 0.142*** 
SE 0.045 0.048 
Selected 
observations 1,960 1,960 

%-cut 0.607 0.607 
Obs.  2,292 2,292 
Lee Bounds were constructed following Lee (2009) 
procedure. Standard errors are clustered at the MA level. 
*p<0.10, **p<0.05, ***p<0.01. 
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Table B7. Effects of PCCSF on Denver subscales 
 

  ITT TOT N  
   KP F Effect  

 (1) (2) (3) (4) 

Personal-social -0.061 36.515 -0.037 1,944 
 (0.053)  (0.032)  

Fine motor 0.015 36.470 0.009 1,944 
 (0.051)  (0.031)  

Language -0.053 36.416 -0.032 1,942 
 (0.051)  (0.032)  

Gross motor 0.043 36.544 0.026 1,941 
  (0.051)   (0.031)   

Standard errors (clustered) at the MA level in parenthesis. The column ITT displays the results of 
estimating equation (1) using OLS. The "TOT” column displays the results of estimating a version 
equivalent to equation (1) using instrumental variables, instrumenting number of total visits with the 
indicator of random assignment to the treatment and control group. Both models control for: the gender 
and age of the child, armed violence in neighborhood, whether the household received ESF visits, and the 
outcome measured at BL (or a variable from the same domain if this was not measured at BL). KP F: 
Kleibergen-Paap F statistic for weak instruments. *** p<0.01, ** p<0.05, * p<0.1 

 

Table B8. Effects of PCCSF on the outcomes included in the Home Environment: 
Responsivity and discipline factor   
 

  ITT TOT N  
   KP F Effect  

 (1) (2) (3) (4) 

HOME Responsivity factor -0.030 38.182 -0.018 1,960 
 (0.061)  (0.037)  

HOME Acceptance factor 0.083** 37.697 0.051* 1,960 
 (0.042)  (0.027)  

HOME Modeling factor 0.141*** 37.960 0.086** 1,960 
 (0.053)  (0.035)  

Indicator use of negative discipline 0.012 37.981 0.008 1,961 
  (0.018)   (0.011)   

Standard errors (clustered) at the MA level in parenthesis. The column ITT displays the results of estimating 
equation (1) using OLS. The "TOT” column displays the results of estimating a version equivalent to equation (1) 
using instrumental variables, instrumenting number of total visits with the indicator of random assignment to the 
treatment and control group. Both models control for: the gender and age of the child, armed violence in 
neighborhood, whether the household received ESF visits, and the outcome measured at BL (or a variable from the 
same domain if this was not measured at BL). KP F: Kleibergen-Paap F statistic for weak instruments. We also 
compute Romano-Wolf (RW) p-values using 1000 repetitions. RW p-value for “Home Acceptance factor” by OLS 
is 0.140 and by IV is 0.137, and for “Home Modeling factor” by OLS is 0.032 and by IV is 0.043. *** p<0.01, ** 
p<0.05, * p<0.1 
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Table B9. Effect of treatment assignment on household likelihood of receiving ESF 
visits  
 

  Received ESF visits 2016 
or after 

Treatment assignment 0.030 0.010 
  (0.032) (0.029) 
N 1,961 1,961 

   

Controls No Yes 
Standard errors (clustered) at the MA level in parenthesis. ESF visits are self-
reported. Controls included are the child's gender and age, armed violence in the 
neighborhood, and whether the household received ESF visits all measured at 
BL. *** p<0.01, ** p<0.05, * p<0.1 
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C. Detailed literature review 

Luo et al. (2019) evaluate a home visiting program in China for children 6 to 18 months old that 
aims to improve both child development, by teaching caregivers how to give children psychosocial 
stimulation, and child health, through structured conversations designed by medical experts and 
pediatricians. Homes were visited twice a month by health workers who received prior training on 
the program (five days of classroom instruction and two days of practice in the field). They were 
also given detailed notes for interactive play-based activities, a kit of early childhood development 
tools, and a manual with structured conversations on infant and child health topics. For 
supervision, a strict system of monitoring visits via mobile application was developed, and 
national-level officials would randomly supervise each worker’s visits from time to time. Homes 
received a total of 24 visits. The authors find immediate positive effects on children’s cognitive 
development, parenting practices, and health and nutrition variables.  

Youzafzi et al. (2014) and Gowani et al. (2014) evaluate an enhanced nutritional intervention, a 
psychosocial stimulation intervention, and a combination of both implemented through 30-minute 
home visits and 1.5-hour group sessions in rural Pakistan. The interventions are intended for 
children 2–5 months up to 24 months old and take place monthly. The enhanced nutrition 
intervention consists of education on nutritional topics and the delivery of a micro-nutrient 
supplement to 6- to 24-month-old children. The psychosocial stimulation consists of promoting 
caregiver sensitivity and responsivity through age-appropriate play activities based on the Care 
for Child Development package by UNICEF and the WHO, although it adds many other elements. 
The visits are carried out by health workers (Lady Health Workers), who are generally women 
aged 18 to 45 with at least eight years of education and broad acceptance in the community who 
received two days of training for the nutritional intervention and three days of training for the 
stimulation intervention, with short on-the-job refresher trainings every month. Youzafzi et al. 
(2014) finds that the psychosocial intervention had positive effects on child development 
(cognitive, language, motor, and socio-emotional) 12 months after visiting commenced. The 
effects persisted in all areas except the socio-emotional domain 24 months after visiting 
commenced (Youzafzi et al., 2014; Gowani et al., 2014).24     

Walker et al. (2015) evaluate two interventions: a home visiting program and a center-based 
intervention, both implemented by the health system, in Kingston, Jamaica. The home visiting 
intervention is based on a curriculum previously used in Jamaica (Grantham-McGregor, Powell, 
Walker and Himes, 1991) and adapted to be implemented at scale. CHW guide play sessions 
between mothers and children to encourage mother-child interactions and show mothers ways to 
promote their children's development. Children are visited twice a month between the ages of 6 
and 18 months. CHW received a three-day training that included reviewing content and methods, 
practice in small groups, and role-playing. They were also given a handbook with detailed 
instructions on how to conduct visits and activities. The research team was in charge of supervising 
the quality of the visits on a monthly basis. The researchers find positive short-term effects on 

 
24 Youzafzai et al. (2014) also report positive effects of the nutritional intervention on children’s cognitive 
development, but they do not find these interventions (nutritional and psychosocial) to have an additive effect.  
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children’s cognitive development, but not on intermediate variables (parental knowledge or 
environment quality).  

Sylvia et al. (2020) evaluate a home visiting program to improve parenting practices in early 
childhood in rural areas of one of China's poorest provinces. Households with children18 months 
old at the beginning of the intervention were visited weekly by cadres from the Family Planning 
Commission using a curriculum developed by the researchers in tandem with local experts that 
was loosely related to the Jamaican Reach Up . Cadres were people in charge of enforcing the one 
child policy. They were re-trained on how to explain the activities to parents and how to motivate 
them to do them. Six months after the start of the intervention, Sylvia et al. (2020) find positive 
effects on child development, mediated by higher parental investments in children and improved 
parenting practices. 

Lastly, Blimpo et al. (2016) evaluate a program with two interventions: a basic and intensive 
version. The basic intervention is a health and nutrition program implemented since 1995 by 
Gambia's National Nutrition Agency (NaNa) called Baby Friendly Community Initiative (BFCI). 
The program offers education to parents of children 0 to 3 years old and other caregivers through 
home visiting and group sessions held by previously trained community members. The intensive 
version (which they call BFCI +) adds a cognitive stimulation component to the services of the 
basic intervention. The authors find moderate impacts on parental investments and child language 
development for the intensive version, especially in the region with better socioeconomic 
conditions, and no effect for the basic intervention.  

D. Description of questionnaires and outcome variables 

Questionnaires/instruments used for follow-up 

Environment quality. We administered 38 items from the Early Childhood HOME Inventory (EC 
HOME), from the instrument's eight subscales: responsivity, acceptance, learning materials, 
language stimulation, physical environment, academic stimulation, modeling, and variety 
(Caldwell and Bradley, 2003). This list of items had been previously administered in an evaluation 
of a home visiting program in Nicaragua (Lopez Boo, Leer and Kamei, 2020). The HOME 
Inventory measures home environment quality and focuses on process variables, although it also 
evaluates certain structural variables. In particular, the responsivity subscale measures a 
caregiver’s responsiveness (emotional and verbal) to a child’s needs and whether the relationship 
is warm. The acceptance subscale evaluates parents’ ability to accept and handle children's 
negative behaviors instead of responding with severe punishments. Learning materials measures 
the availability of toys, books, and games that promote learning and that are in good condition and 
accessible to the child. Language stimulation evaluates parents’ ability to encourage children's 
language development through conversation, modeling, and direct teaching. Physical environment 
evaluates whether the environment is safe for children and whether it is spacious and pleasant. 
Academic stimulation evaluates parents’ direct engagement with children's learning and the 
acquisition of skills and knowledge considered important during the early years, such as, for 
example, learning the colors and numbers. Modeling measures parental ability to model desirable 
and acceptable behaviors, thus transmitting behavioral expectations to children. Finally, the variety 
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subscale describes a family lifestyle that fosters variety and enriching experiences for the child. 
The evaluator scores each item by observing interactions (not based on caregiver reports), 
assigning it a 0 or 1 depending on whether the evaluator observed the behavior during the visit (a 
few items can be scored through a short interview). 

Child development. We administered the Portuguese version of the Denver II Development 
Screening Test (Frankenburg et al., 1990). The Denver assesses different areas of development 
(personal-social, fine motor, gross motor, and language) of children from birth until age 6. It 
consists of 125 items that are scored independently (each item has four possible answers: pass, 
fail, no answer, no opportunity), and they increase in difficulty as the child grows older. Most of 
the items are scored through observation, and a few can be evaluated based on what parents report. 
The final number of items administered depends on the child’s age and ability level. Lopez Boo, 
Cubides Mateus, and Llonch Sabatés (2020) review the psychometric properties of the Portuguese 
version of this instrument and find the test to be culturally relevant and robust in psychometric 
terms. 

To validate the Denver, we also applied the Bayley-III language scale (referred to as Bayley 
throughout this study) (Bayley, 2006). The Bayley is one of the most commonly used instruments 
to measure child development in children under age 42 months (Bayley, 2006).25 When collecting 
follow-up measurements, a percentage of the children had outgrown the test’s age range. For 
children whose age allowed us to administer the Bayley, we checked the correlation between this 
score and the Denver language score, and there is a high correlation (0.83 for receptive language, 
and 0.77 for expressive language). For these two reasons, we decided not to use the Bayley in the 
analyses. 

Household questionnaire. This instrument was used to collect basic information on the members 
of the household, including age, level of education, income, and employment; characteristics of 
the home including number of bedrooms and access to durable goods; and perception of violence 
in the neighborhood.  

Child questionnaire. This instrument gathers information about the child's health status and 
childcare attendance; the availability of learning materials in the home; simple activities—like 
reading, singing, and counting numbers—that adults do with the child; and details about the 
mother, father, and primary caregiver. 

The socio-demographic and child-related characteristics were gathered by professional 
interviewers.  The other instruments were administered by observers: students, or professionals in 
the fields of psychology, education, social work, or similar areas. To collect the information, 
interviewers and observers were paired up in two-person teams. They arrived together and both 
remained at the home for the entire interview. 

 
25 It consists of five scales: motor, cognitive, language, socio-emotional, and adaptive behaviors. In this evaluation, 
we only administered the language scale, which evaluates both receptive and expressive language. The first subscale 
consists of 49 items, and the second 48 items, which increase in difficulty with the child’s age. Each item can be 
scored 1 or 0 based on whether the child was able to do the activity. The final number of items administered depends 
on the child’s age and ability level. Unlike the Denver Test, the Bayley is a diagnostic rather than screening 
instrument, so it can give more information.  
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Before beginning fieldwork, the interviewers and observers were trained. Interviewers’ training 
lasted 6 days: 4 focusing on theory and 2 on practice. Training for observers lasted 9 days, with 7 
focusing on theory and 2 focusing on practice. The survey firm was in charge of providing training 
on the questionnaires and administering the HOME. Training on the Denver was provided by a 
doctor specializing in maternal and newborn health and research on health issues in high-risk 
infants and child development. Additionally, a three-day pilot program was carried out in a 
Fortaleza neighborhood with socioeconomic conditions similar to those of Region V. 

Outcome variables 

Based on the theory of change of the Program, we defined the set of variables for which we would 
estimate the effect of the PCCSF:  

• Factor: Cognitive stimulation. Based on the score on the learning materials, language 
stimulation, learning stimulation, and variety subscales of the HOME, we constructed a 
factor and subtracted its mean (of the control group) and divided by its standard deviation 
(of the control group).  

• Factor: Responsivity and behavioral strategies. Using the score from the responsivity, 
acceptance, and modeling subscales of the HOME Inventory and the indicator for the use 
of negative discipline, we constructed a factor and subtracted its mean (of the control 
group) and divided by its standard deviation (of the control group).26 The use of negative 
discipline indicator was constructed based on a set of disciplinary strategies, and primary 
caregivers were asked whether they used these strategies when the child behaved poorly. 
More specifically, they were asked whether they used: 1) reprimands, scolding, or yelling; 
2) slapping or smacking; 3) hitting the child with their hands or fist; 4) hitting them with a 
band, belt, rod, or other object; 5) shutting them in a room or isolating them; 6) leaving the 
child outside the home; 7) shaking the child. If the primary caregiver responded yes to any 
of the seven strategies listed above, the household was considered to use negative 
discipline. Otherwise, it was assumed that negative discipline is not used.  

• Factor: Investments in child. We constructed a factor using the variables that evaluate 
parental investment in children. More specifically, we included:  

o Hours the primary caregiver spent caring for the child on a typical weekday. The 
primary caregiver was asked how much time on average they spent caring for the 
child on each weekday, thinking back on the last 30 days. The average number of 
hours reported for Monday through Friday was calculated, and min-max 
normalization was applied to this value.  

o Hours the primary caregiver spent caring for the child on a typical weekend day. 
The primary caregiver was asked how much time on average they spent caring for 
the child on each weekend day, thinking back on the last 30 days. The average 
number of hours reported for Saturday and Sunday was calculated, and min-max 
normalization was applied to this value. 

o Hours the child spent watching television on a typical weekday. The primary 
caregiver was asked how many hours on average the child spends watching 

 
26 To construct the factor, the negative discipline indicator is first reversed.  
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television, whether in the home or elsewhere, on a typical weekday. This value was 
reversed and min-max normalization was applied to it.  

o Hours the child spent watching television on a typical weekend day. The primary 
caregiver was asked how many hours on average the child spends watching 
television, whether in the home or elsewhere, on a typical weekend day. This value 
was reversed and min-max normalization was applied to it. 

o Indicators for activities with the child. The primary caregiver was asked whether 
any adult had done any of the following activities with the child in the last three 
days: 1) reading or looking at pictures in books, magazines, or newspapers; 2) 
telling stories; 3) singing; 4) playing; 5) counting or drawing; and 6) praising them 
for a specific action.      

The factor is subtracted by its mean (of the control group) and divided by its standard 
deviation (of the control group). 

• Child development factor. We performed an exploratory factor analysis using the score 
from the personal-social, fine motor, and language subscales of the Denver. We use the 
continuous scoring in each subscale internally normalized for age—using nonparametric 
regressions—with a mean zero and standard deviation one in the full sample. The analysis 
yields a single factor with an eigenvalue greater than 1 and includes the three subscales (all 
with loadings greater than 0.4). The factor is then subtracted by its mean (of the control 
group) and divided by its standard deviation (of the control group).      

• Child's good health. The primary caregiver was asked about the child’s health status. More 
specifically, they were asked: 1) whether the child had any health issue, ailment, or accident 
in the past 30 days, 2) whether the child had diarrhea in the past 30 days, and 3) whether 
the child had any illness accompanied by a high fever in the past 30 days. The child is 
considered to be in good health if the caregiver answered “no” to these three questions.   
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Table D1. Bivariate correlations between intermediate and final variables 

  Child development 
factor  Good health 

Home environment: Cognitive stimulation 0.222*** 0.021 
Home environment: Response and discipline 0.038* 0.044* 
Investments in child (factor) 0.112*** -0.062*** 
*** p<0.01, ** p<0.05, * p<0.1   

 

 

Table D2. Socioeconomic gradients of variables measured at follow-up  

  
Home environment Investments 

in child 
(factor) 

Child 
development 

factor  

Good 
health   N Cognitive 

stimulation 

Response 
and 

discipline 
By household income level             
First quartile (Q1) 491 -0.172 0.125 -0.097 -0.110 0.385 

  (1.129) (0.904) (1.043) (1.128) (0.487) 
Second quartile 493 -0.062 0.098 -0.109 0.022 0.418 

  (0.946) (0.885) (0.997) (0.799) (0.494) 
Third quartile 487 0.004 0.046 -0.028 -0.028 0.421 

  (0.944) (0.979) (1.020) (0.969) (0.494) 
Fourth quartile (Q4) 490 0.236 -0.016 0.191 0.086 0.445 

  (0.830) (0.935) (0.946) (0.941) (0.497) 
Q1=Q4 (p-value)   0.000 0.017 0.000 0.003 0.057 
By mother’s level of education        

Primary school incomplete or less 
(M1) 

499 -0.394 0.056 -0.253 -0.072 0.379 
 (1.220) (0.913) (1.056) (0.851) (0.486) 

Primary school complete or 
secondary school incomplete  

721 0.016 0.089 -0.017 -0.076 0.434 
 (0.878) (0.873) (1.022) (1.050) (0.496) 

Secondary school complete or higher 
(M3) 

709 0.270 0.033 0.166 0.100 0.426 
 (0.766) (0.993) (0.921) (0.963) (0.495) 

M1=M3 (p-value)   0.000 0.681 0.000 0.001 0.100 
Household income and mother’s level of education measured at follow-up. The table shows the mean (and standard deviation in 
parentheses) of each variable and for each group. P-value of the difference in means test. P-values < 0.10 in bold.  
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Figure 1. Randomization process 
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Figure 2. Number of visits a CHW conducted in a month  
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Table 1. Number of complete PCCSF visits the child received 

Number of visits % 
0 88.99 

1-5 3.29 
6-10 2.67 
11-15 1.13 
16-20 0.51 
21-25 0.93 
26-30 1.03 
>30 1.44 

The percentage is calculated based on the number of 
children in treatment MA. 
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Table 2. Baseline variable comparisons 

Socio-demographic indicators in BL N Control Treatment Mean 
difference 

  (SD) (SD) (SE) 
Characteristics of child:         
Age (in months) 1,961 18.910 18.745 -0,165 

  (5.930) (5.749) (0.283) 
Gender (male=1) 1,961 0.524 0.505 -0.019 

  (0.500) (0.500) (0.023) 
Race (white=1) 1,961 0.299 0.281 -0.018 

  (0.458) (0.450) (0.021) 
Attends a childcare center  1,961 0.098 0.091 -0.008 
    (0.298) (0.287) (0.014) 
Characteristics of mother     

Years of education  1,603 9.342 9.597 0.255 
  (2.880) (2.805) (0.157) 

Works 1,870 0.371 0.388 0.017 
  (0.483) (0.488) (0.025) 

Number of symptoms of depression†  1,870 8.796 8.536 -0.260 
   (7.665) (7.586) (0.396) 
Environment quality and investment in child     

HOME: Responsivity  1,961 1.331 1.399 0.069 
  (1.406) (1.487) (0.085) 

HOME: Acceptance  1,961 4.582 4.539 -0.043 
  (0.879) (0.956) (0.045) 

Investments in child (factor) 1,961 -0.019 -0.023 -0.004 
  (0.977) (0.947) (0.049) 

Children's books in the home 1,938 1.283 1.224 -0.059 
    (3.504) (3.025) (0.148) 
Characteristics of household      

Father lives in the home  1,961 0.689 0.671 -0.018 
  (0.463) (0.470) (0.022) 

Per-capita income (R$) 1,915 259.088 255.422 -3.665 
  (218.997) (192.731) (10.432) 

Bolsa Familia Beneficiary 1,961 0.788 0.790 0.002 
  (0.409) (0.407) (0.021) 

Armed violence in neighborhood (in last month)  1,961 0.507 0.448 -0.059* 
  (0.500) (0.497) (0.030) 

Household is visited by ESF  1,961 0.480 0.546 0.066* 
    (0.500) (0.498) (0.034) 
Child Outcomes     

Child development factor 1,959 0.017 0.034 0.018 
  (0.961) (0.982) (0.046) 

   Denver: Personal-social  1,961 14.712 14.669 -0.043 
  (4.077) (3.984) (0.185) 

   Denver: Fine motor  1,961 16.892 16.870 -0.021 
  (3.260) (3.333) (0.158) 

   Denver: Language  1,959 17.901 17.929 0.028 
  (4.696) (4.951) (0.227) 

Good health  1,961 0.367 0.363 -0.004 
    (0.482) (0.481) (0.023) 
OLS estimation with clustered standard errors by MA. †Measured using the CES-D self report scale, 12 items (Radloff, 1977). If the person's 
score was ≥ 10, he or she is considered to have significant symptoms of depression. *** p<0.01, ** p<0.05, * p<0.1  
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Table 3. Effects of PCCSF on final and intermediate outcomes 

  ITT TOT N 
  KP F  Effect  

  (1) (2) (3) (4) 

 Final outcomes  
Child development factor  -0.032 36.435 -0.019 1,942 

 (0.046)  (0.028)  
Good health  -0.014 37.867 -0.009 1,961 
  (0.023)  (0.014)  

 Intermediate outcomes  
Home environment: Cognitive stimulation 0.004 37.960 0.003 1,960 

 (0.049)  (0.030)  
Home environment: Responsivity and 
discipline 0.120** 37.960 0.073** 1,960 

 (0.048)  (0.031)  
Investments in child (factor) -0.027 37.729 -0.017 1,961 
  (0.052)  (0.032)  
Standard errors (clustered) at the MA level in parenthesis. The column ITT displays the results of estimating 
equation (1) using OLS. The "TOT” column displays the results of estimating a version equivalent to equation 
(1) using instrumental variables, instrumenting number of total visits with the indicator of random assignment 
to the treatment and control group. Both models control for: the gender and age of the child, armed violence in 
neighborhood, whether the household received ESF visits, and the outcome measured at BL (or a variable from 
the same domain if this was not measured at BL). KP F: Kleibergen-Paap F statistic for weak instruments. The 
variables were grouped into blocks by type of outcomes to calculate Romano-Wolf (RW) p-values which account 
for multiple hypothesis testing. More specially, the variables of the first panel are one block, and those of the 
second are another. The RW p-value of the effect on the variable “Home environment: Response and discipline” 
by OLS is 0.036 and by IV is 0.036. 1000 repetitions. *** p<0.01, ** p<0.05, * p<0.1 
As a robustness exercise, we estimated equation (1) using OLS (i) without including controls, (ii) including the 
controls listed minus the baseline measure for child development, and (iii) including all controls plus fixed effects 
of UAPS. The results were robust regardless of the specification. We also estimated the effects of receiving at 
least one visit and receiving more than 20 visits. The magnitude of the coefficients changes relative to the results 
in column (3), but the significance of the effects remains the same.    

 

 
 

 

 

 


