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Evaluation of the Happy Child Program: a randomized study

in 30 Brazilian municipalities

Abstract The Happy Child Program (Programa
Crianga Feliz - PCE, in Portuguese) reaches 1.4
million Brazilian children under three years of
age with home visits aimed at promoting neuro-
psychomotor development. Based on a conceptu-
al model, PCF implementation and impact were
evaluated in a randomized study in 30 munici-
palities. A total of 3,242 children were allocated
to the intervention (IG) or control (CG) group,
80.0% of whom were prospectively followed up
from late 2018 to late 2021. Development was
assessed by the Ages and Stages Questionnaire
(ASQ3). During the three-year study period, visits
were replaced by virtual contacts for an average of
12 months due to COVID-19. At the endline sur-
vey, intent-to-treat analyses showed mean scores
of 203.3 in the IG and 201.3 in the CG. Addi-
tional analyses using instrumental variables and
propensity scores matching also showed no effect,
since the number of contacts with the program
was not associated with ASQ3 scores. No impact
was observed on stimulation, responsive interac-
tions or psychological attributes of children. The
implementation study revealed low coverage in
the IG, contamination of the CG, deficiencies in
management and low quality of visits in many
municipalities. The study did not demonstrate an
impact of PCF implemented under routine condi-
tions, but provides elements for its improvement.
Key words Child development, Program evalu-
ation, Impact
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Introduction

Home visiting programs are considered effective
strategies for promoting child development. Sys-
tematic reviews of interventions performed in
low- and middle-income countries show positive
effects on the cognitive, language, psychosocial,
and motor domains?. Meta-analyses of ran-
domized trials conducted in high-, middle-, and
low-income countries also found positive effects
on child development, in addition to improve-
ments in mediating outcomes, such as parental
knowledge, parenting practices, and interaction
with the child®>. It is important to note that most
of these experimental studies were carried out
in small and selected samples, with the inter-
ventions being implemented by the researchers
themselves.

Several randomized intervention studies
were carried out in Latin America in recent years.
In Colombia, in a study in 96 municipalities with
1,420 children, the group who received home
visits for 18 months improved their adjusted
cognitive score by 0.26 standard deviations (SD)
(p=0.002) and 0.22 SD their adjusted language
score by 0.22 SD (p=0.032) in relation to children
who were not visited®. In Peru, the proportion of
children scoring above average for age in all do-
mains was 12-23 percentage points higher in the
group that received home visits’. In Mexico, the
integration of two large-scale programs (a cash
transfer program and an early childhood educa-
tion program) resulted in higher cognitive, lan-
guage and memory indices, equivalent to 0.26-
0.29 SD, compared to the group that received
only financial support®. A separate analysis of
the same program showed positive effects of the
combined interventions on mediating outcomes
— parent-child play and children’s book reading
— that accounted for 32% of the effect on devel-
opment’.

In Brazil, a review of the literature identified
a gap in studies evaluating the impact of home
visiting programs implemented as public poli-
cies focused on child development'. Regarding
interventions led by universities, a cohort study
with 156 children conducted in the interior of
Pernambuco relied upon home visits and group
activities carried out by occupational therapists'’.
There were significant differences between the
intervention and control groups of 9.4 points
in cognitive development and 8.2 points in psy-
chosocial development (p<0.001 in each case).
A recent randomized controlled study trial with
900 families in the city of Sdo Paulo evaluated

the impact of an adapted version of the Reach
Up program'?, an evidence-based intervention'>
Intent-to-treat analysis showed no effects on chil-
dren’s development, but per-protocol analysis,
restricted to mother-child dyads who complet-
ed at least 10 visits, showed an improvement in
children’s development of 0.22 (95%CI 0.01-0.43)
SD®™. A quasi-experimental study of the impact
of the Primeira Infancia Melhor (PIM) Program
in Pelotas-RS, with 601 children enrolled in the
program and an individually matched control
group, found no effect of the program on devel-
opment at age four'. However, children whose
mothers were visited since pregnancy showed
60% lower prevalence of developmental delay
compared to the control group (p=0.02), and also
lower prevalence than children for whom visits
started after birth (prevalence ratio=0.40; 95%CI
0.18-0.89).

In March 2016, Law 13,257 (known as the
Marco Legal da Primeira Infdncia) was enacted.
The law established that interventions to pro-
mote integral development in early childhood
would become priority strategies supported by
public social policies. In October 2016, at the ini-
tiative of the then Ministry of Social and Agrari-
an Development (currently the Ministry of Citi-
zenship - MCid), Brazil became the first country
in the world to launch a national home visiting
program aimed at promoting the development
of socially-vulnerable children - the Happy
Child Program (PCF)®. Eligible children were
those whose families were enrolled in the Bolsa
Familia (currently Auxilio Brasil), a cash trans-
fer program that covered 40 million Brazilians'®.
With gradual implementation, PCF was reaching
approximately 1.4 million children under three
years of age as of June 2022.

PCF is implemented in a decentralized and
integrated manner involving three administra-
tive levels: the federal, state and municipal gov-
ernments”. Implementation takes place at mu-
nicipal level, relying upon the existing networks
of Social Assistance Reference Centers (CRAS)
and being integrated with the delivery of other
social protection public policies for vulnerable
families. After signing of the PCF Acceptance
and Commitment Term, municipal authorities
received funds from the federal government and
became responsible for implementation with a
substantial degree of autonomy.

Specific objectives of the PCF include guid-
ing and supporting pregnant women and their
families in preparation for the birth of the
child; collaborating in the exercise of parenting;



strengthening the roles of families in the care,
protection and education of children; and favor-
ing the strengthening of affective and community
bonds. Additional objectives include promoting
actions aimed at integral development in early
childhood, encouraging the development of rec-
reational activities with the involvement of oth-
er family members; promoting and monitoring
child development; and facilitating access to oth-
er public services®. The cornerstone of PCF were
weekly visits to the children and their families,
starting during pregnancy and continuing until
the child reaches 36 months of age.

At the time PCF was launched, the Ministry
commissioned researchers from the Postgrad-
uate Program in Epidemiology at the Federal
University of Pelotas (UFPEL) to carry out an in-
dependent impact evaluation. The research team
proposed a randomized controlled trial in several
parts of the country.

The impact model proposed by the research
team postulated a necessary chain of events for
PCF to impact on child development'®. The first
link in the chain would be the PCF implemen-
tation in the municipalities and the second, the
selection and appropriate training of home vis-
itors in the promotion of child stimulation and
development. The third element would consist in
carrying out weekly home visits to the families
selected for the intervention group. The fourth
link was the proper application of the protocols
defined by the program, in terms of the con-
tents of the visits and in establishing produc-
tive relationships between visitors and families.
With this, the fifth element in the chain would
be achieved, namely the increase in the mother’s
or caregiver’s knowledge about child stimulation
- which would then promote the child’s interac-
tion and stimulation (sixth link). Finally, it was
expected that children in the intervention group
would score higher in development tests than
their peers living under similar conditions who
were not beneficiaries of the program.

During the three years of the evaluation, each
of the links described above was evaluated using
different indicators and information collection
tools. Given that the links in the impact model
are interconnected in a logical and sequential
order, deficiencies in any of the levels would
compromise the subsequent links'*?. In order to
properly assess the proposed impact model, the
evaluation study included two main components:
implementation studies at municipal level, and
household interviews for testing the children on
an annual basis during three years.

Impact and implementation evaluations can
help policymakers and managers improve and
strengthen early childhood programs™. In addi-
tion, the study provided scientific evidence on the
profile of the population served by Bolsa Familia
and PCE as well as on factors associated with
child development. A previous publication based
on this evaluation found that vaccination cover-
age in the intervention group was higher than
in the control group when the children were on
average 18.9 months®'. High prevalence (26.5%)
of depressive symptoms among mothers par-
ticipating in the study was demonstrated?, and
that — in addition to maternal depression - the
factors associated with lower child development
scores included low maternal education and their
perception of not having received support during
pregnancy?. Finally, the research also aims to fill
the gap in the literature of studies on the impact
of home visiting programs to stimulate child de-
velopment linked to public policies.

Methods
Design and eligibility

The longitudinal evaluation had two main
components. The first (impact study) was an in-
dividual-level randomized trial. Children under
one year of age who were eligible for the PCF
were enrolled in 2018-19 and followed up for
three years.

The second component (implementation
study) relied upon observational mixed-methods
designs. The evaluation team visited the munic-
ipalities at the ends of 2019 and 2021, and col-
lected data by telephone in late 2020, as actual
visits at that time were not possible due to the
COVID-19 pandemic.

Selection of municipalities

Thirty municipalities were selected jointly
with the Ministry staff, covering four of the five
subnational regions in the country. The South-
ern region (which has only three states) was left
out because there were few municipalities with
enough eligible children, and because the exis-
tence of programs that were similar to PCF that
might contaminate the study design. One state
was selected in each of the four regions, except in
the Northeast where three states were chosen be-
cause this is the region with the largest clientele
of the cash transfer program.
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Figure 1 shows a map with the selected states
and municipalities.

Within each of the six states, three to six mu-
nicipalities were selected based on the following
criteria: local government willingness to join
the program and the evaluation study; 10,000 or
more inhabitants; number of eligible children at
least four times greater than the capacity to de-
liver the program; and ability to enroll at least
80 children. The requirement for at least four el-
igible children for each vacancy in the program
was essential due to ethical reasons as described
below.

Sample size calculations

Based on the literature review, it was hypoth-
esized that participation in PCF would lead to an
average increase over time of 0.20 SD in results
of development tests relative to the comparison
group. Given that full compliance was unlikely, a
difference of 0.15 SD was used in the sample size
calculations. Additional parameters were set at
0.05 for the alpha error (two-tailed), study power
of 90% (beta error of 10%), and 20% of losses to
follow-up, resulting in a desired national sample
size of 2,880 children at baseline. This would be
achieved with an average of 96 children per mu-
nicipality, that is, 48 children in each group.

Randomization

The cash transfer program database at the
Ministry was used to generate lists of potentially
eligible children in each municipality. From late
2018 to mid-2019, the research teams visited each
municipality and mapped the geographic areas
where PCF would be implemented. In most mu-
nicipalities, rural areas and regions with poor se-
curity conditions were excluded by the city social
work staff. The eligibility lists included families
with children aged under 12 months or pregnant
women likely to deliver a child in 2018. Using the
list of eligible families, the research team carried
out the baseline study and generated a listing of
children whose families agreed to participate in
the randomized study and signed the informed
consent form. Because 26 municipalities had al-
ready started the PCEF, children who had already
been visited once or more times were not eligible
for inclusion in the evaluation.

As soon as the baseline study was completed
in a municipality, an anonymized listing of eligi-
ble children was sent electronically to the UFPEL
where randomization was carried out immedi-
ately. Each child was identified by their date of
birth and their Social Identification Number, a
unique number allocated by the Ministry to all
beneficiaries of social welfare. At UFPEL, all eli-
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Figure 1. States and municipalities included in the study.

Source: Authors.



gible children in each municipality were ordered
according to their dates of birth, and blocks of
20 children in ten pairs were created. Using a se-
quence of ten coin tosses, children in each pair
were allocated to group A or to group B, result-
ing in the following sequence within each group
of 20 children: BABAABABABABABBABABA.
Randomization within each block of 20 children
was only carried out once and used for the 30
municipalities. As the lists of eligible children ar-
rived from a municipality, the last digit of the first
prize of the most recent weekly drawing of the
national lottery was used to allocate group A (in
case the last digit was an odd number) or group B
(for even numbers) to receive the home visits. All
randomization sessions were transmitted live by
the internet using Zoom, and remain available in
the YouTube platform®. The listings were saved
immediately as pdf files and sent to the Ministry
which forwarded them to the 30 municipalities,
specifying which children should receive the
visits (the intervention group) and which ones
should not be visited (the comparison group).

Ethical aspects

The selected municipalities had at least four
times the number of PCF-eligible children rel-
ative to the number of potential vacancies, thus
ensuring that random selection would not leave
out children who may have benefited. The Project
was approved by the Research Ethics Committee
at UFPEL, which is affiliated with the Nation-
al Research Ethics Committee of the Ministry
of Health under the protocol number CONEP
2.148.689. The study protocol was deposited in
the Brazilian Registry of Clinical Trials (protocol
REBEC RBR-4x7dny).

The study protocol ensured the confidentiali-
ty of personal information and written informed
consent was obtained from a parent or caregiver
in the baseline interview. All databases are ano-
nymized. All study data are publicly available for
use by other research teams.

Evaluation study: data collection

The original design of the evaluation study
included four visits to all children: the baseline
study in late 2018 (referred to as TO or T zero), the
first-year follow-up study (T1) in late 2019, the
second follow-up (T2) in late 2020, and the third
and last follow-up (T3) in late 2021. The pandem-
ic led to the cancellation of the T2 visits, and the
design was adapted to include five telephone in-

terviews with the families in June and September
2020, and in January, April, and July 2021.

For the TO0, T1 and T3 interviews, each state
team included an experienced principal inves-
tigator, one or two supervisors and 6-10 field
workers. All supervisors and field workers had
at least a secondary school diploma. Face-to-face
training of the interviewers took place in Brasilia
before the T0 and T1 phases; web-based training
was carried out before the T3 phase due to the
pandemic. In each state, supervisors and field
workers carried out the interviews in each mu-
nicipality during 1-2 weeks and if necessary, re-
turned on a later occasion to complete additional
interviews.

Quality control measures in all phases includ-
ed standardization and pilot testing of the ques-
tionnaires, preparation of detailed interviewer
manuals, re-interviews of 10% of all families us-
ing a shortened questionnaire by the state super-
visors, and visits to selected municipalities in all
states by members of the central team (UFPEL)
during the field work phases. Interviewers were
not informed about the intervention or compar-
ison status of each child, although this was pos-
sible to discover as the questionnaires included
variables related to participation in PCF.

Instruments

The three visits included the application of
questionnaires to the children’s mothers or care-
givers (from now on referred to as “mothers”)
and testing the development and mental health
of children. The main questionnaire incorpo-
rated widely-used questions from the UNICEF
Multiple Indicator Cluster Survey (MICS)%, and
from questionnaires used in the Pelotas Birth
Cohort Studies (http://www.epidemio-ufpel.org.
br/site/content/studies/).

Additional questions were adapted from the
PCF training manuals. The topics included in
the questionnaires covered sociodemographic
information on the family and parents, childcare
and stimulation, discipline, feeding, and use of
health services. Questions on participation in
PCE, including age at enrollment, frequency of
visits and maternal recall of advice by the home
visitors, were collected for both intervention
and comparison groups. Maternal depression
was assessed using the Brazilian version of the
Edinburgh Postnatal Depression Scale’**. The
complete questionnaires are available at the link
http://www.epidemio-ufpel.org.br/site/content/
pesquisas/index.php?estudo=5.
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Cognitive and sensorial stimulation was as-
sessed using a score derived from MICS survey
questions (UNICEF) and on the recommenda-
tions from the PCF visitor’s training handbook®.
According to the child’s age, mothers were asked
about recommended interactions such as tell-
ing stories, reading books, singings, teaching
names of body parts and of foods, drawing and
helping in the house. For children aged 30-36
months, the maximum score was 38 points, and
for those aged over 36 months, 30 points. For this
last group, the score was multiplied by 38/30 to
harmonize with the younger group before the re-
gression analyses.

Child discipline practices were assessed using
subsets of two validated scales, the Parent-Child
Conflict Tactics Scales® and the Juvenile Victim-
ization Questionnaire?®'.

Child development was assessed in the TO,
T1 and T3 visits using the Ages and Stages Ques-
tionnaire (ASQ3)*2. ASQ3 includes 30 items
from five domains: cognition (problem solving),
communication, fine and gross motor coordina-
tion, and personal-social. Each domain includes
six questions answered by the mother regarding
developmental milestones, with three possible
replies: not yet (0 point), sometimes (5 points)
and yes (10 points). The items investigated are
age specific; for example, the T3 questionnaire
included the modules for average ages 36, 42 and
48 months. For each age stratum, the maximum
score including the 30 questions equals to 300
points.

The standard ASQ3 solely relies on respon-
dent’s report regarding abilities of the child. This
version was used in all three phases of the study.
To increase the objectivity of the results, the re-
search team derived an additional ASQ3 version
using exactly the same milestones as the stan-
dard version but based on observation of task
completion by the interviewers. Each interviewer
carried objects such as toys, child clothes, per-
sonal hygiene items, paper and pencils, and chil-
dren were requested to complete each ASQ3 task
while being observed. When the child was un-
able to complete a task, the respondent was asked
and her/his information was recorded. This led
to two distinct scores per child, the standard (or
reported) score and the observed score, and both
were analyzed separately. Pearson’s correlation
coefficient between the two scores was equal to
0.858 (p<0.001). In the data analysis, children
with some mental disability (according to the re-
spondent) and those with scores below 30 were
excluded because the distribution was bimodal,

with a first peak between 0 and 30, indicating
children who failed to respond to nearly all ques-
tions. In total, there were 16 exclusions for the re-
ported test (8 each for the intervention and con-
trol groups) and 292 for the observed test (145
for the intervention group and 147 for the control
group). The difference in numbers is related to
the fact that the observed test was more demand-
ing than the reported version. Among children
who were excluded, only three from the interven-
tion group and one from the control group had
received a visit from the PCF in the four weeks
prior to the interview.

The child psychological attributes were as-
sessed by means of the Strengths and Difficulties
Questionnaire (SDQ) - which was part of the T3
questionnaire. This screening instrument was
developed in the United Kingdom and later val-
idated in Brazil®**. It covers five scales with five
items each: emotional symptoms, conduct prob-
lems, hyperactivity-inattention, peer relationship
problems, and prosocial behaviors. Each item
was scored between 0 and 2, and three categories
(generated by the sum of the results of all scales,
except the sociability scale - prosocial behaviors)
were defined, indicating an increasing prevalence
of symptoms: 0-13, 14-16 and 17 or more points.
For regression analysis, the continuous variable
from 0-40 points was used.

Parent-child responsive caregiving was as-
sessed in the T1 and T3 rounds for approxi-
mately 10% of the mother-child dyads who were
filmed during five minutes while carrying out two
simple tasks. After receiving a printed image and
several building blocks, the mother worked with
the child in reproducing the two images with the
blocks. Each video was separately assessed and
scored by two psychologists at UFPEL, who were
unaware of the child’s intervention or compari-
son status. The test was recently validated in Can-
ada and Brazil*>*.

Telephone interviews

To minimize the impact of the pandemic on
the evaluation design, the T2 visit was replaced
by five telephone interviews with the fami-
lies during 2020 and 2021. Using the telephone
numbers collected during the T0 and T1 visits,
attempts were made to contact all families. The
phone interviews were aimed at updating address
and contact information and assessing partici-
pation in PCF by home visits or other types of
interactions with the PCF visitors, such as social
media or phone calls.



Implementation study

The implementation study was carried out in
parallel with the annual household visits, except
during the T2 phase when it was conducted by
telephone. Supervisors of the state evaluation
teams carried out data collection. Each round
included key-informant interviews with the state
and municipal PCF coordinators, who were also
requested to complete standardized forms with
information on the program. Coordinators of
social work centers in each city were also inter-
viewed; these were in charge of program imple-
mentation in their catchment areas. Three sets
of activities were carried out with the home vis-
itors in an anonymous base: a knowledge test, a
self-applied questionnaire on their views regard-
ing positive and negative aspects of the program,
and a focus group discussion. Within each mu-
nicipality, an average of ten home PCF visits were
observed by the supervisor from the evaluation
team using a checklist of the expected contents
to be delivered according to the age of the child.
Lastly, after completion of the T3 round of in-
terviews, a single web-based focus group ses-
sion was carried out by the central study team
including the six state evaluation supervisors, in
which these discussed their impressions on the
strengths and weaknesses of the PCE.

The Ministry database on number of visits
or contacts

The PCF monitoring database included the
number of visits or virtual contacts (from now
on referred to as “contacts”) with each child from
January 2019 to December 2021. This informa-
tion was matched to the study database using the
children’s Social Identification Numbers.

Data processing and analyses

Data from the household and telephone in-
terviews, as well as from the implementation
study, were entered in the field using a tab-
let programmed with REDCap software¥, and
downloaded to UFPEL in the same day. Range,
consistency and logical checks were carried out
initially in the field using the software, and dou-
ble-checked at UFPEL when any remaining in-
consistencies were sent back to the state teams.
Stata 17.0 (StataCorp®, College Station, TX, USA)
was used for data cleaning, recoding, and statisti-
cal analyses.

Intent-to-treat (ITT) analyses constituted
the primary strategy. Children who were initial-
ly allocated to the intervention and comparison
groups remained in the same group regardless
of compliance with the original randomization
scheme.

Two sets of additional analyses were carried
out. Using propensity score matching (PSM), 445
children with 30 or more contacts according to
the PCF monitoring database were matched to
children without any contacts. Matching variables
included age, municipality, baseline ASQ3 scores,
wealth quintiles, maternal variables (schooling,
skin color, work outside the home and depres-
sion) and the number of children in the house-
hold.

Finally, analyses were performed using instru-
mental variable (IV) methodology to estimate the
additional impact of each program visit on child
development. Because the selection of children
for the intervention group was at random and was
associated with an increase in the average num-
ber of contacts, the treatment assignment can be
used as an instrumental variable for the number
of visits received. Assuming the absence of spill-
over effects and that the allocation of the child to
the intervention group does not cause a reduc-
tion in the number of contacts (monotonicity
hypothesis), the IV estimates can be interpreted
as the mean effect of each visit on the outcomes
observed among children whose number of visits
increased when they were randomly assigned to
the intervention group. This approach is known
as Local Average Treatment Effects or LATE.

Using two-stages linear regression the at ran-
dom treatment assignment was used to predict
the number of contacts, and then the predicted
values were used to estimate the impact of each
additional contact on the outcomes, after adjust-
ing for age and municipality. Instrumental vari-
able estimates were initially calculated using the
number of contacts obtained from the PCF mon-
itoring database and, in the sensitivity analyses,
using the number of contacts calculated from the
interviews and phone calls of the study.

The study sample was described using abso-
lute and relative frequencies for categorical vari-
ables and using means and standard deviations
for continuous variables. Sample characteristics
of intervention and comparison groups were
compared using chi-squared tests for proportions
and Student t tests to compare means. Crude and
adjusted multilevel linear regression models were
used in ITT analyses.
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Results
Impact study

The baseline study or T0 enrolled 3,242 chil-
dren aged 0-11 months with an average of 108
per municipality. Of these, 1,623 were random-
ized to the intervention and 1,619 to the compar-
ison group. The average age of the children was
7.3 months (SD=2.9). Table 1 shows sociode-
mographic and health care characteristics of the
study sample. The mother was the primary care-
giver for over 90% of the children. About 87% of
the families had running water inside the house,
and 78% of the households had a flush toilet. A
fifth of the dwellings had more than three people
per room used for sleeping. Just over a third of
the mothers did not live with the child’s father,
their average age was 26 to 27 years, and approx-
imately three quarters classified themselves as
having brown skin color. About 10% of mothers
had attended school for four years or less. Vir-
tually all mothers underwent prenatal care, with
an average number of eight consultations. Vir-
tually all deliveries were in hospital, with about
half by cesarean section. There was no difference
between mothers regarding the presence of de-
pressive symptoms. About 9% of the children
were preterm and 5% weighted less than 2,500 g
at weight.

Randomization resulted in two highly com-
parable groups (Table 1). Of 50 indicators stud-
ied, only one showed a statistically significant
difference among the two groups: 2.2% of the
intervention group children were left alone for
one hour or more in the week before the inter-
view, compared to 1.1% in the comparison group
(p=0.01). Detailed results of the TO phase on
baseline comparability are available in Table 1
and in a previous publication®.

The ASQ3 test was applied during the base-
line study. As shown in Table 2, the mean scores
were equal to 248.1 in both groups. Detailed in-
formation on these results is available in a pre-
vious publication®. In a reanalysis, including the
scores of 292 children excluded because they had
an observed ASQ3 lower than 30, the means of
the two groups (intervention and control) de-
creased but remained practically the same and
not significant.

The first year follow up (T1) took place from
September 2019 to January 2020. A total of 3,008
children (92.8% of those enrolled during T0) were
located, including 1,482 from the intervention
and 1,526 from the comparison group. The aver-

age age was 18.6 months (SD=3.5). According to
maternal report (Table 3) only 31.3% of the chil-
dren in the intervention group had been visited
in the previous month and 24.1% of the mothers
recalled any pieces of advice provided by the PCF
visitors. There was evidence of contamination of
the comparison group, with 12.9% of the children
reportedly enrolled in PCF and 7.3% having been
visited in the previous month. These preliminary
results were fed back to the Ministry in February
2020. As shown in Table 2, the mean ASQ3 score
was 2.4 points higher in the intervention than in
the comparison group, but the difference was not
statistically significant (p=0.145). This difference
is equivalent to about 0.05 SD. Ignoring random
allocation and using propensity score matching,
an additional analysis compared all 565 children
who had been visited in the month prior to the
interview with a similar group of 565 children
not enrolled in the program. On this occasion,
the visited group had a slightly higher mean score
than the non-visited group (233.8 points versus
228.5 points; p=0.043).

Table 3 also shows results from the telephone
interviews on PCF participation during the pan-
demic, when home visits were markedly reduced
and virtual contacts were introduced. These in-
cluded web-based calls, messages, and videos as
well as phone calls from the visitors to the fam-
ilies. Around 30% of the families of children in
the intervention group and around 10% of those
in the comparison groups reportedly received
such contacts.

With the suspension of the T2 household in-
terviews due to the pandemic, the third and last
visit (T3) took place from October 2021 to Jan-
uary 2022. A total of 2,594 interviews were car-
ried out, with an overall follow-up rate of 80.0%
(79.9% in the intervention and 80.1% in the com-
parison group). Average ages of the children were
42.7 months (SD=3.5) in the comparison and
42.8 months (SD=3.4) in the intervention group
(p= 0.790).

Follow-up rates according to baseline char-
acteristics are shown in Table 4. Although fol-
low-up varied significantly according to the age
of the children (higher for young children), ma-
ternal skin color (higher for brown mothers),
wealth (higher for poorer households), maternal
schooling (higher for those with nine or more
years) and maternal depression (lower for de-
pressed mothers), at least 69% of the children in
all groups were reached. These variables were in-
cluded as potential confounders in the ASQ3 re-
gression models. More importantly, there was no



Table 1. Comparability between intervention and  Table 1. Comparability between intervention and
control groups at baseline. according to selected  control groups at baseline, according to selected

indicators. indicators.
Com- Inter- Com- Inter-
parison vention P parison vention P
(%) (%) (%) (%)
Characteristics of the household Maternal characteristics
Type of building 0.945 Mother’s age in years 26.7 26.9 0.466
Bricks/building 93.2 93.1 (mean and SD) (6.8) (6.6)
Others 6.8 6.9 Mother’s skin color 0.257
Piped water 0.176 White 15.5 13.6
No 8.0 7.2 Black 10.1 10.0
Yes. inside the house 87.3 86.7 Brown 71.8 73.0
Yes. in the backyard 4.8 6.1 Other 2.6 3.4
Toilet 0.768 Mother’s schooling in 0.717
Absent 2.0 2.0 years
Flush toilet 79.4 78.3 0-4 8.8 9.7
Toilet without flush or 18.7 19.6 5-8 30.9 30.6
latrine >9 60.3 59.7
Number children <7 years 0.266 Mother’s schooling in 9.3 9.3 0.829
(excluding index child) years (mean and SD) (3.2) (3.2)
0 244 25.5 Mother lives with 63.5 62.6 0.585
1 57.1 58.6 husband or partner
> 18.5 15.9 Mother works outside the 0.599
Household crowding (>3 220 231 0482  home
persons/bedroom) No 89.9 90.7
Respondent of the 0.642 Every day 4.2 3.5
interview Some days 5.9 5.8
Mother 98.6 98.8 Maternal smoking 7.9 7.8 0.844
Other 14 1.2 Depressive symptoms 254 27.6 0.171
Socio-economic position and characteristics (Ediburgh >10)
of the father Depressive symptoms 14.7 14.4 0.880
Socioeconomic position 0.754 (Ediburgh >13)
of the household Characterists of the
Quintil mais pobre 20.6 19.5 child’s gestation
Poorest quintile 20.2 19.8 Parity (excluding index 0.057
Second quintile 19.8 20.2 child)
Third quintile 1901 210 0 327 286
Fourth quintile 203 196 1 309 333
Father’s age in years 30.5 307 0.476 2 207 22.8
(mean and SD) (8.6) (8.8) 23 15.7 15.3
Father’s skin color 0.206 Antenatal care attendance 98.9 99.0 0.734
White 242 23.9 Antenatal visits (mean 7.8 7.9 0.085
Black 87 106 and SD) (3.0 (30
Brown 65.2 64.3 Delivery in a hospital 99.7 99.5 0.580
Other 1.8 1.3 Vaginal delivery 53.1 52.9 0.972
Father’s schooling in 8.4 8.5 0.621 Characteristics of the newborns
years (mean and SD) (3.6) (3.8) Female sex 50.2 50.1 0.972
Father is currently 0.601 Preterm (<37 weeks of 8.3 8.6 0.843
working gestation)
No 26.7 25.3 Birth weight in grams 3.271 3.266 0.575
Every day 49.7 51.3 (mean and SD) (509)  (513)
Some days 235 23.4 Low birth weight (<2500 6.0 6.1 0.941
Family enrolled in Bolsa 980  98.1 0.898  8rams)
Familia Program 5-minute Apgar score <7 1.1 1.2 0.699
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Table 1. Comparability between intervention and
control groups at baseline, according to selected
indicators.

Com- Inter-
parison vention P
(%) (%)

Characteristics of the children

Age groups (months) 0.990
<3 9.2 9.0
3a4 12.1 12.0
5a6 21.0 21.5
7a8 25.2 25.0
9al0 23.5 23.0
11a12 8.9 9.5
Currently breastfed 75.1 76.6 0.345

Childcare, stimulation-interaction and
development promotion

Main caretaker 0.559
Mother 93.0 93.4
Father 0.4 0.4
Grandmother/ 3.0 3.3
grandfather
Mother and father 2.7 1.9
Other 1.0 1.0
Daycare center 1.4 1.3 1.000
attendance
Child was left alone for 1.1 2.2 0.012
>1 hour at the last week
Another child (<10 years) 0.8 0.7 0.838

took care of the child for
>1 hour at the last week

Child has a book or 8.7 10.2 0.183
comic book

Maternal/caretaker 12.8 12.8 0.749
stimulation-interaction (2.3) (2.3)

score (0-5 months) (mean

and SD)

Maternal/caretaker 14.9 14.8 0.926
stimulation-interaction (2.6) 2.7)

score (6-12 months)

(mean and SD)

Development-promoting 34 3.4 0.950
activities score (last 3 (1.3) (1.3)

days) (mean and SD)

Use of inadequate 1.1 1.1 0.560

disciplinary methods (last (0.8) (0.8)
month) (mean and SD)

Agrees with the statement: 95.1 94.3 0.308
“to educate and raise a

child well, the child does

not need to be beaten”

Maternal/caretaker  stimulation-interaction  score  (0-5
months): maximum 16 points. Maternal/caretaker stimulation-
interaction score (6-12 months): maximum 20 points.
Development-promoter activities score (last 3 days): maximum
6 points. Use of inadequate disciplinary methods (last month):
maximum 7 points.

Source: Authors.

statistical evidence of differential follow-up be-
tween the intervention and comparison groups
within any category of the above-mentioned
variables.

We report on six main outcomes: stimula-
tion-interaction scores; child discipline; respon-
sive interactions (based on videos); psychological
attributes; and observed and reported ASQ3 test
results. First, we present means or proportions of
the outcome indicators using ITT analyses with-
out any adjustments (Table 5). The mean stimula-
tion-interactions scores were very similar for the
intervention and comparison groups, for both
age ranges studied. Mean scores were about 80%
of the maximum values of the scale. The respon-
sive caregiving scores derived from the videos re-
corded for a subsample were relatively low, with
average values of 2.1 out of a maximum of 5.0 in
both groups. Inadequate disciplinary methods
were reported slightly more often in the compar-
ison group (mean of 3.5 methods out of 12) than
in the intervention group (3.4 methods). The dis-
tribution of psychological attributes scores was
similar in both groups.

As shown in Table 2, observed and reported
ASQ3 scores were similar in the intervention and
comparison groups, with mean values around
202 out of a possible 300 points. As expected, re-
ported scores were higher than observed scores.

The above-presented unadjusted results were
complemented by regression-based ITT and
LATE analyses (Table 6) with adjustment for
child age and municipality. The beta coefficients
show the differences in outcomes between the
intervention and comparison groups in the ITT
analyses, while the betas in LATE correspond to
the change in outcome associated with each ad-
ditional PCF contact.

In the adjusted analyses, stimulation/interac-
tion scores for the two age groups (Table 6) were
expressed on the same scale (see Methods) and
then pooled. Neither ITT nor LATE analyses
showed any evidence of differences between the
intervention and comparison groups. Likewise,
no differences were observed in the ITT and
LATE analyses for responsive caregiving, disci-
plinary methods, or psychological attributes.

The regression analyses of the primary study
outcomes — the two ASQ3 scores — were also ad-
justed for the baseline (T0) value of ASQ3 and for
the above-described variables that were associat-
ed with the T3 follow-up rates. Neither ITT nor
LATE analyses showed statistically significant
differences (Table 6). Analyses using propensi-
ty score matching were carried out to confirm



Table 2. Unadjusted ITT analyses of ASQ3 results at baseline, first- and third-year follow-up studies*.

Comparison Intervention P
N Mean SD N Mean SD
ASQ-3 (reported)
TO 1,505 248.1 40.2 1,521 248.1 37.7 0.953
T1 1,518 226.2 44.5 1,479 228.6 44.2 0.145
T3 1,245 219.8 50.6 1,253 221.3 494 0.453
ASQ-3 (observed)
T3 1,105 201.3 58.2 1,108 203.3 57.1 0.427

*Children with ASQ3 scores below 30 points and those who reportedly presented learning disabilities were excluded; this was more

common with the observed than with the reported scale.

Source: Authors.

Table 3. Percent of children who received PCF visits or contacts during the month preceding the interviews.

Household Household
interviews Telephone interviews interviews
(T1) (T3)
Percent of September September
children 2019- September Januar April 2019-
January ~ JMne2020 pzozo ! 2021 ’ 2(1))21 July 2021 wary
2021 2021
GC GI GC GI GC GI GC GI GC GI GC GI GC @I
PCEF visits 73 313 10 38 69 282 47 178 42 114 28 9.0 0.8 6.1
PCEF virtual 0.0 0.0 57 248 140 319 154 253 157 324 134 27.7 173 355
contacts
Visits and/or 73 313 58 250 14.1 32.6 154 26.1 164 356 139 294 168 354
contacts
Number of 1,482 1,526 1,022 1,022 897 891 894 905 770 765 820 856 1,300 1,294
children

Source: Authors.

these results by comparing 445 pairs of children
with 30 or more contacts during 2019-2021 ac-
cording to the PCF database and closely matched
children without any contacts. In these analyses,
the beta estimate for observed ASQ3 was equal
to -2.44 (95%CI -9.62;4.74, p=0.506), that is, the
mean score of children in the group with 30 or
more contacts was slightly but non-significantly
lower than for children without any contacts.

To explore the effects of face-to-face vis-
its during 2019, the two groups of 565 children
(those visited in the last month and who had
never been visited before the T1 interview) were
reassessed at the T3 stage. On that occasion, the
mean scores for the observed ASQ3 test were
202.7 and 201.2 (p=0.712). Therefore, there was

no evidence of a lasting effect of in-person visits
in 2019 on performance at the end of 2021.

We also carried out separate analyses for each
of the five domains of the ASQ3 scores (Tables 7
and 8), but found no significant differences be-
tween the intervention and comparison groups.

The lack of impact on child development led
us to explore the correlation between the ob-
served ASQ3 score and the number of contacts
from 2019-2021 according to the PCF database.
Figure 2, in which each child is represented by a
dot regardless of his/her allocation group shows
that there was no association (Pearson correla-
tion coefficient of -0.0133; p=0.436). Because
the PCF database does not discriminate face-
to-face visits from virtual contacts, we repeated
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Table 4. Follow-up rates at T3, according to baseline characteristics (T0).

P level
Group Comparison Intervention Total (Intervention x
Comparison)
Child’s sex
Male 79.1% 78.6% 78.8% 0.798
Female 81.1% 81.2% 81.2% 0.927
p intra-groups 0.320 0.180 0.099
Child’s age (T0)
<5 months 85.3% 83.8% 84.5% 0.603
5-6 months 77.7% 77.9% 77.8% 0.959
7-8 months 79.0% 80.0% 79.5% 0.717
9-10 months 78.0% 77.7% 77.9% 0.915
11-12 months 82.1% 81.2% 81.6% 0.841
p intra-groups 0.068 0.245 0.008
Mother’s skin color
White 76.5% 81.0% 78.6% 0.239
Black 75.2% 69.4% 72.3% 0.247
Brown 82.2% 81.2% 81.7% 0.549
p intra-groups 0.024 0.002 0.000
Wealth quintiles
Poorest quintile 80.4% 79.9% 80.2% 0.874
Second quintile 85.3% 82.7% 84.0% 0.378
Third quintile 80.0% 83.4% 81.7% 0.259
Fourth quintile 77.5% 76.7% 77.1% 0.791
Wealthiest quintile 77.3% 77.2% 77.2% 0.979
p intra-groups 0.076 0.098 0.006
Mother’s schooling (years)
0-4 78.8% 78.1% 78.4% 0.886
5-8 73.9% 78.5% 76.2% 0.096
=9 83.1% 80.0% 81.6% 0.085
p intra-groups 0.000 0.753 0.004
Mother’s depressive symptoms
No 81.5% 80.4% 81.0% 0.504
Yes 75.9% 79.0% 77.5% 0.287
p intra-groups 0.016 0.526 0.032
Source: Authors.
Table 5. Unadjusted ITT analyses of key outcomes in the comparison and intervention groups.
Maximum Comparison Intervention p
score Mean (SD) Mean (SD)
Stimulation-interaction score (30-36 mo) 284 (4.4) 27.7 (5.0) 0.541
Stimulation-interaction score (>36 mo) 24.8 3.9) 25.0 (4.1) 0.349
Responsive caregiving score 2.1 (0.7) 2.1 (0.8) 0.974
Inadequate disciplinary methods 1.6 (1.5) 1.5 (1.4) 0.066
Psychological problems % %
About average 57.9 60.2 0.358
Borderline 15.5 13.7
At risk 26.6 26.1

Source: Authors.



Table 6. ITT regressions and LATE analyses, adjusted for age and municipality.

Mel Beta 95%CI P

Stimulation-interaction score

ITT 0.092 -0.215 0.399 0.558

LATE 0.004 -0.010 -0.018 0.562
Responsive caregiving score

ITT -0.008 -0.180 0.160 0.926

LATE -0.00086 -0.0084 0.0066 0.822
Inadequate disciplinary methods score

ITT -0.060 -0.247 0.126 0.524

LATE -0.004 -0.009 0.001 0.101
Psychological problems score

ITT -0.417 -0.950 0.112 0.122

LATE -0.019 -0.040 0.010 0.133
Observed ASQ3 score

ITT* 2.62 -2.16 7.41 0.282

LATE 0.08 -0.14 0.30 0.485
Reported ASQ3 score

ITT* 1.87 -2.04 5.78 0.348

LATE 0.08 -0.10 0.26 0.373

*Adjusted for baseline ASQ3 and covariates.

Source: Authors.

these analyses using information on 758 children
whose mothers were interviewed at T1, T3 and in
all five rounds of telephone interviews. Pearson
correlation coefficients with the observed ASQ3
scores were equal to 0.028 for face-to-face visits
and 0.005 for virtual contacts, confirming the ab-
sence of associations.

Sensitivity analyses included restricting the
sample to municipalities with strong PCF im-
plementation according to the implementation
study, subgroup analyses examining impact ac-
cording to socioeconomic, maternal and child
characteristics, and LATE analyses using results
from the telephone interviews for estimating the
instrumental variable. None of these analyses
showed significant impacts of the program. De-
tailed results are available elsewhere (http://www.
epidemio-ufpel.org.br/site/content/pesquisas/
index.php?study=518).

Implementation study

The findings from the implementation study
are available at the UFPEL website (http://www.
epidemio-ufpel.org.br/site/content/pesquisas/
index.php?study=518). Due to the pandemic,
home visits were stopped in all municipalities,

mostly from March 2020 to around June 2021.
During the 36 months of the evaluation (January
2019 to December 2021), the number of calendar
months with ongoing home visits ranged from 5
to 35 in the 30 municipalities, with a median of
24.

The PCF monitoring database was used to
assess the frequency of contacts and compliance
with the original randomization. Figure 3 shows
two circles for each municipality, the light blue
circle being the average number of visits per child
in the control group, and the dark blue circle the
average for the intervention group. The number
of visits was small in most municipalities, with
means of 6.6 contacts in the comparison group
and 28.2 in the intervention group. The median
child in the study reached 36 months of age in
June 2021, and at this time should be discharged
from PCE Therefore, the average number of
monthly contacts should equal 30, and with
weekly contacts 120. It is also observed that some
municipalities disregarded the random allocation
scheme, since the number of contacts was very
similar in the intervention and control groups.

The upper part of Table 9 shows selected find-
ings from the key informant interviews and re-
views in the six states and 28 municipalities, giv-
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Table 7. Mean scores by age (excluding 96 children with deficiency and 317 children with total score <30 points)
in the five domains of reported ASQ-3 test in intervention and comparison groups.

Comparison Intervention p
N Mean (SD) N Mean (SD)
Reported ASQ-3 (36 months)
Total (0-300) 203 2233 (49.7) 191 2186  (52.1)  0.367
Communication (0-60) 203 431 (138) 191 026  (136) 0727
Broad motor coordination (0-60) 203 52.4 (11.6) 191 51.0 (11.1) 0.242
Fine motor coordination (0-60) 203 43.8 (16.0) 191 42.4 (16.5) 0.398
Problem solving (0-60) 203 394 (158) 191 392 (15.8) 0916
Personal-social (0-60) 203 46  (127) 191 434 (139 0351
Reported ASQ-3 (42 months)
Total (0-300) 672 2192 (51.3) 687 2227  (46.7)  0.190
Communication (0-60) 672 20 (1500 687 2.1 (14.3)  0.890
Broad motor coordination (0-60) 672 51.0 (11.0) 687 51.4 (11.1) 0.511
Fine motor coordination (0-60) 672 38.1 (15.2) 687 39.1 (14.2) 0.233
Problem solving (0-60) 672 391 (160) 687 406  (154)  0.077
Personal-social (0-60) 672 491  (125) 687 496  (11.0)  0.405
Reported ASQ-3 (48 months)
Total (0-300) 370 218.8 (50.0) 375 2199 (52.8) 0.763
Communication (0-60) 370 46.4 (15.2) 375 47.3 (15.6) 0.432
Broad motor coordination (0-60) 370 51.5 (11.4) 375 52.5 (10.3) 0.187
Fine motor coordination (0-60) 370 34.9 (17.0) 375 34.2 (17.2) 0.611
Problem solving (0-60) 370 380  (150) 375 385  (155)  0.659
Personal-social (0-60) 370 481  (10.7) 375 474  (114) 0418

Source: Authors.

Table 8. Mean scores by age (excluding 96 children with deficiency and 317 children with total score <30 points)
in the five domains of observed ASQ-3 test in intervention and comparison groups.

Comparison Intervention P
N Mean (SD) N Mean (SD)
Observed ASQ-3 (36 months)
Total (0-300) 178 205.1 (52.6) 170 1974 (62.0) 0.208
Communication (0-60) 178 40.1 (14.4) 170 39.4 (15.6) 0.664
Broad motor coordination (0-60) 178 49.8 (13.9) 170 48.2 (14.1) 0.288
Fine motor coordination (0-60) 178 44.0 (15.7) 170 41.2 (17.8) 0.112
Problem solving (0-60) 178 36.0 (17.0) 170 34.9 (17.1) 0.538
Personal-social (0-60) 178 35.1 (14.8) 170 33.6 (16.1) 0.377
Observed ASQ-3 (42 months)
Total (0-300) 596 204.7 (59.1) 614 207.0 (54.6) 0.494
Communication (0-60) 596 38.5 (16.5) 614 38.3 (15.7) 0.871
Broad motor coordination (0-60) 596 47.6 (13.8) 614 48.3 (13.5) 0.369
Fine motor coordination (0-60) 596 37.2 (15.8) 614 38.0 (15.0) 0.397
Problem solving (0-60) 596 37.6 (16.6) 614 38.3 (16.1) 0.431
Personal-social (0-60) 596 43.8 (14.7) 614 44.0 (14.1) 0.812
Observed ASQ-3 (48 months)
Total (0-300) 331 193.2 (58.8) 324 199.4 (58.8) 0.177
Communication (0-60) 331 41.1 (17.3) 324 42.6 (17.6) 0.289
Broad motor coordination (0-60) 331 49.3 (13.8) 324 50.8 (11.8) 0.137
Fine motor coordination (0-60) 331 31.8 (17.8) 324 32.0 (18.0) 0.890
Problem solving (0-60) 331 32.4 (15.4) 324 342 (16.0) 0.147
Personal-social (0-60) 331 38.6 (15.3) 324 39.9 (16.3) 0.294

Source: Authors.
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Figure 2. Scatter diagram of observed ASQ3 scores in the T3 study and the number of contacts from 2019-2021

according to the PCF database.

Source: Authors.

en that PCF activities had stopped in two of the
30 original municipalities. State PCF coordina-
tors believed that only 30% of the municipalities
had strong implementation. Staff turnover was
an important issue — about half of the municipal
coordinators were the same as one year earlier,
and more than half of the municipalities failing
to keep most of their home visitors since the
launch of the program. In 60% of the municipal-
ities, visitors were selected through a competitive
process as opposed to personal indications. Four
or more methods for contacting families during
the pandemic were used in 43% of the municipal-
ities, and only 20% had three or more vehicles for
the program. The median number of families per
visitor was 25, less than the number of 30 families
recommended by the national program™®.

In each municipality, home visitors took a
knowledge test and completed scales from 0 to
10 regarding their satisfaction with the program.
In total, 363 visitors were assessed. These scores
were averaged by municipality and Table 9 shows
the mean values of municipal averages. A simple

knowledge test was applied to visitors, resulting
in a mean score of 5.9 out of 10. Average scores
by municipality ranged from 4.4 to 7.6.

The mean monthly salary in the 30 munic-
ipalities was equal to R$ 1,103, or about US$
200, ranging from R$ 400 to R$ 1,450. Tempo-
rary contracts without fringe benefits were the
prevailing type (67%) of arrangement. On aver-
age, home visitors gave a score of 5.3 out of 10
to their satisfaction with salaries. Regarding sat-
isfaction with the number of hours worked, the
average score was 7.3. Inadequate transportation
arrangements for the visits were also frequently
reported, with a mean score of 5.2.

In order to assess program fidelity, 182 home
visits were observed by the study supervisors
using a checklist of the PCF-recommended vis-
it contents according to the child’s age. The per-
centage of items addressed by the visitor during
each visit relative to the expected items was cal-
culated. On average, only 9.8% (SD=7.4) of rec-
ommended items were addressed, with munici-
pal averages ranging from 1.0% to 71.0%. It was
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Figure 3. Mean number of PCF visits or contacts with the study children from January 2019 to December 2020
according to allocation group. Each line corresponds to one municipality, grouped by state.

Source: Authors.

not possible to carry out observations in eight
municipalities, where visits were not taking place
at the time of the research.

Twenty-eight focus groups were carried out
(as two municipalities had no visitors at the time
of the implementation study), with three to eight
visitors per group. Most groups reported that the
PCF was impacted by the pandemic due to full
loss of contact (or remote contacts only) with
families, lack of access by families to the internet
or cell phones, and loss of the previously exist-
ing bonds with families and children. In most
municipalities, the visitors expressed their dis-
satisfaction with transportation, wages and the
precariousness of employment contracts, and
their satisfaction with the workload. Other pos-
itive points mentioned by the visitors included
the good receptivity and trust by most families,

the strengthening of bonds between mother and
child, the contributions of the PCF to child de-
velopment, and the confidence built between
visitors and children, mothers, and other family
members.

Finally, a focus group was organized using
Zoom software with all six state survey supervi-
sors who carried out the implementation studies
from 2019 to 2021. The topics discussed included
characteristics of the home visits, training and
working conditions of visitors, turnover, and
management of the program. Supervisors report-
ed low fidelity to program content during home
visits; their observation of many visits without
pre-defined contents and without taking into
account the age of the children; completely un-
trained visitors who operated in some municipal-
ities, with many children to cover (median of 26,



Table 9. Key results from the 2021 implementation study in the 30 municipalities.

Criteria Proportion
or mean

State PCF coordinator considered that the municipality had strong implementation 30%
Municipality coordinator was the same as in 2020 47%
Mosts home visitors were the same since the launch of the program 44%
Visitors were selected through a competitive process 60%
Four or more methods for contacting families were used during the pandemic (phone, voice/ 43%
audio message, text message, video call, other)
Three or more vehicles were available for home visiting 20%
Home visitors’ mean scores (scales from 0 to 10)

Knowledge test scores 5.9

Satisfaction with salaries 5.3

Satisfaction with the number of hours worked, 7.3

Satisfaction with transportation arrangements 5.2

Source: Authors.

ranging from 11 to 37) and receiving low salaries;
and high turnover among municipal coordina-
tors and visitors (mainly due to municipal elec-
tions, low remuneration and inadequate employ-
ment contracts), thus hampering the program’s
continuity. In addition, supervisors reported
coordination and management problems, start-
ing with the lack of oversight of the PCF by state
and municipal managements. Several problems
were mentioned regarding the role of the CRAS,
which in many municipalities were overloaded
and dissociated from the PCE without interact-
ing sufficiently with the visitors. Some munici-
palities did not have PCF focal points within the
CRAS. In few municipalities did municipal PCF
supervisors regularly met the hoe visitors in the
CRAS. Other reported problems included the
lack of data records available for program man-
agement and the lack of linkages between the
PCF and Bolsa Familia, which makes it difficult
for families to understand and participate in both
programs. Finally, an extremely worrying aspect
was the total lack of supervision of the work of
the visitors: in none of the municipalities did the
supervisors accompany home visits periodically
to provide support and guidance to the visitors.

Discussion

This section includes a discussion of the study de-
sign, summaries of the main results of the impact
and implementation studies, a comparison with
the existing literature and recommendations for
public policies.

The study employed a rigorous design for
assessing the impact of public health programs,
because randomization resulted in two high-
ly comparable groups of children at baseline
(T0) and ensured that any trends in contextual
variables would affect both groups. Because the
numbers of children potentially eligible for the
program far exceeded the numbers of vacancies
in the selected municipalities, random allocation
was ethically justifiable. The sample size was ade-
quate to measure an impact compatible with that
observed in the literature, with more than 3,000
children enrolled in 30 municipalities from six
states. Follow-up rates were adequate (80% af-
ter three years) and similar across subgroups of
children and families, indicating low risk of bias
due to loss to follow-up. The main analyses were
performed on an “intention-to-treat” basis, as
originally planned, and were supplemented by
additional approaches.

Other strengths include the longitudinal na-
ture of the design and the use of multiple out-
comes based on an a priori-defined impact mod-
el. These outcomes included the assessment of
parent-child interactions, discipline, psycholog-
ical attributes and child development, the latter
using two versions of the ASQ3 test. In addition
to face-to-face household interviews, the assess-
ments relied on videotaped interactions between
mothers and children, interviews with key infor-
mants, knowledge testing for PCF visitors and
structured observation of home visits.

The COVID-19 pandemic resulted in chang-
es to some aspects of the original design, includ-
ing the cancellation of the second-year follow-up
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(T2) interviews and the adoption of telephone in-
terviews to monitor compliance during 2020 and
2021. In addition, the Ministry allowed munici-
palities to rely upon virtual channels to keep in
touch with families and deliver counselling mes-
sages. The original effectiveness designed also
had to be adopted. The findings of inadequate
program implementation at the end of 2019 (T1)
were communicated to the Ministry in early
2020. At that time, the research team considered
that it would be unethical to fail to provide feed-
back to the Ministry. Consequently, during the
years 2020 and 2021, the Ministry undertook a
series of measures to strengthen implementation
in the 30 municipalities. This affected the original
study design that entailed a “pure” effectiveness
evaluation under routine implementation con-
ditions. Within the continuum from efficacy and
effectiveness, the reinforcement of activities in
the 30 municipalities — but not in the rest of the
country — moved the study design towards the
efficacy end of the scale®.

Possible limitations of the study include the
fact that the PCF home visits were planned to be
interrupted at 36 months of age and - partially
due to the pandemic - the median age of children
at the T3 interview was 42 months, when many
of them were no longer being visited. Neverthe-
less, the program was expected to have a lasting
impact® that would persist after the visits ended.
Another limitation is that structured observa-
tions of home visits could only be carried out in
22 of the 30 municipalities, mainly because visits
were not taking place in eight municipalities.

The impact model'® built by the researchers
in the planning phase of the study on the basis
of the PCF guidelines'>® postulated a chain of
events necessary for the program to help improve
child development. The model (described above
in the Introduction) guided the selection of indi-
cators and evaluation tools aimed at document-
ing the full process from the beginning of pro-
gram implementation until its postulated impact
on child development and on a broad reduction
of vulnerability'>*.

The combination of process and impact
measurement strategies is essential for assess-
ing the performance of any program'*?. During
the three-year evaluation, all links in the impact
model were evaluated through various data col-
lection strategies. Given that the model describes
a causal chain in which all links are interconnect-
ed in a logical and sequential order, inadequate
performance on any one of them was expected to
compromise subsequent links.

The present impact results were robust and
consistent across outcomes and analytical strat-
egies. Intent-to-treat analyses failed to show any
significant differences between intervention and
control groups in terms of stimulation, interac-
tion, disciplinary measures, psychological attri-
butes or child development scores. Consistent
with the above results, there was no association
between the number of visits or contacts and the
outcomes studied.

Possible reasons for the lack of impact were
investigated through the implementation studies
for which detailed results of which are available
in additional documents.(http://www.epide-
mio-ufpel.org.br/site/content/pesquisas/index.
php?study=518) The main explanations include:
low coverage and low frequency of visits in the
intervention group; lack of adherence to the ran-
domization scheme at municipal level, resulting
in contamination of the control group; interrup-
tion of face-to-face visits due to the pandemic;
and implementation challenges. These will be
discussed below.

Analyses of follow-up visits and telephone
interviews, complemented by results from the
PCF monitoring database, revealed important
challenges in reaching high coverage in the in-
tervention group. According to the database, the
average number of visits over the three years was
28.2, ranging from 2.0 to 62.6 — that is, well below
the expected number of weekly (or even month-
ly) contacts. Contamination was also evident
in several municipalities, which apparently dis-
regarded the randomization listings sent by the
Ministry in 2019 and reinforced in 2020 after the
feedback provided by the study. This finding may
highlight communication challenges between the
federal and municipal levels despite repeated at-
tempts by the research team to raise awareness of
implementation problems that became evident in
the first year of the evaluation. Another possibil-
ity that cannot be ruled out is the use of criteria
other than those recommended by the program,
such as partisan or political criteria.

In a program where face-to-face interactions
with caregivers and children are essential, the
necessary suspension of home visits during the
pandemic led to a major disruption. Although
Ministry has developed counseling materials for
virtual contacts with families and most munic-
ipalities relied on such contacts to a greater or
lesser extent, these are poor substitutes for home
visits. Nevertheless, municipal managers report-
ed that home visits were carried out on average
during 24 of the 36 months of the study and



thus some degree of impact could be expected.
It should also be noted that at the end of the first
year of the program - before the pandemic, when
only home visits were carried out - the mean
ASQ3 scores in the intervention group were only
2.4 points or 0.05 SD higher in the intervention
group than in the control group (p=0.145).

Low coverage in the intervention group, con-
tamination of the control group and the pandem-
ic may partially explain the lack of impact in the
intention-to-treat analyses. However, LATE anal-
yses and propensity score matching also showed
no evidence of impact among the treated, that is,
even among children who actually received the
intervention. The complete lack of association
between the number of contacts and the ASQ3
scores (Figure 2) was an unexpected finding that
confirms the weakness of implementation. This
was confirmed by results from the implementa-
tion study showing poor program management
at municipal level, high turnover, inadequate
selection and training of visitors, low wages and
inadequate employment contracts, lack of field
supervision and low fidelity to program contents
during home visits.

In relation to similar studies in Latin Amer-
ica, positive results were observed for interven-
tions applied on a much smaller scale than PCE
This was the case in studies from Mexico®, Perv’,
Colombia®, and Brazil', all of which had intensive
supervision and quality control of the visits. Two
other Brazilian studies evaluated interventions
similar to PCE A randomized efficacy study in
Sdo Paulo® showed no impact according to in-
tent-to-treat analyses, but an improvement was
detected in children visited more frequently. The
non-randomized, observational evaluation of the
Primeira Infdncia Melhor program in Pelotas' did
not show an impact on the full group of children
studied, but only among those whose mothers
were recruited during pregnancy. These last two
studies may be affected by residual confounding
that is inherent to observational analyses, as both
the greater number of visits and early recruitment
may be associated with family characteristics that
would favor the child’s development.

Our findings agree with the international lit-
erature, which shows that efficacy assessments -
conducted in small-scale, strongly-implemented
studies, under the direct monitoring of research-
ers — generally reveal a positive impact of home
visits on child development. On the other hand,
evaluations of the effectiveness of large-scale
programs under routine implementation tend to
have little or no impact**.

It is also important to consider that, in its
original design, the PCF was an extremely am-
bitious program, with weekly visits to millions
of children in over 3,000 municipalities during
which multiple contents had to be worked with
families. In fact, this is the largest program ever
implemented in any country relying upon home
visits to promote child development. As dis-
cussed, the pandemic affected the characteristics
of the program for several months, which togeth-
er with the implementation challenges already
present in the pre-pandemic period - particu-
larly with regard to the quality of visits — jointly
explain the lack of impact.

The difficulties faced by the PCF as a decen-
tralized program, in which most actions take
place at the municipal level with federal funding,
are also observed in several Brazilian programs
for health care, education and social assistance™.

The primary objective of program evalua-
tions is to provide input for policy and manage-
ment improvement. Impact evaluations must an-
swer the main question: is the program achieving
its proposed objectives? If not, the process eval-
uation sub-study should suggest how to improve
the program. Detailed results of the impact and
implementation components are publicly avail-
able and have been communicated to the Min-
istry on numerous occasions to assist with pro-
gram improvement.

From a broader point of view, the PCF has
succeeded in placing early childhood, and specif-
ically the promotion of neuro-psycho-motor de-
velopment, at the highest level of the national cit-
izenship agenda. The Ministry had the foresight
and courage to fund a prospective randomized
evaluation, initiated at an early stage of imple-
mentation, which provided inputs for program
improvement. Few, if any, programs in Brazil or
other low- and middle-income countries have
been able to benefit from rigorous effectiveness
assessments such as the current one. Even with-
out a measurable impact, the program needs to
be valued for its pioneering approach to imple-
mentation and evaluation. As demonstrated in
a previous study, the PCF intervention group
had a higher vaccination coverage than the con-
trol group?. In addition, the program may have
impacts in other areas to be investigated, such
as the identification and reporting of domestic
violence and other multiple vulnerabilities, as
well as strengthening intersectoriality and the
connection of families with public services. The
results show that several measures are needed to
strengthen the implementation of the program,
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so that future governments expand can contin-
ue to invest in early childhood as a key national
priority.
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