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Abstract

Background: Lack of nutrition, inadequate housing, low education and limited access to quality care can negatively
affect children’s health over their lifetime. Implemented in 2003, the Bolsa Familia (“Family Stipend”) Program (PBF) is a
conditional cash transfer program targeting poor households in Brazil. This study investigates the long-term benefits
of cash transfers through intergenerational transmission of health and poverty by assessing the early life exposure of
the mother to the PBF.

Methods: We used data from the 100M SINASC-SIM cohort compiled and managed by the Center for Data and
Knowledge Integration for Health (CIDACS), containing information about participation in the PBF and socioeconomic
and health indicators. We analyzed five measures of newborn health: low (less than 2,500 g) and very low (less than
1,500 g) birth weight, premature (less than 37 weeks of gestation) and very premature (less than 28 weeks of gesta-
tion) birth, and the presence of some type of malformation (according to ICD-10 codes). Furthermore, we measured
the early life exposure to the PBF of the mother as PBF coverage in the previous decade in the city where the mother
was born. We applied multilevel logistic regression models to assess the associations between birth outcomes and
PBF exposures.

Results: Results showed that children born in a household where the mother received BF were less likely to have
low birth weight (OR 0.93, Cl; 0.92-0.94), very low birth weight (0.87, Cl; 0.84-0.89), as well as to be born after 37 weeks
of gestation (OR 0.98, Cl; 0.97-0.99) or 28 weeks of gestation (OR 0.93, Cl; 0.88-0.97). There were no significant associa-
tions between households where the mother received BF and congenital malformation.

On average, the higher the early life exposure to the PBF of the mother, the lower was the prevalence of low birth
weight, very low birth weight and congenital malformation of the newborn. No trend was noted for preterm birth.
Conclusion: The PBF might have indirect intergenerational effects on children’s health. These results provide impor-
tant implications for policymakers who have to decide how to effectively allocate resources to improve child health.
Keywords: Conditional cash transfer programs (CCT), Bolsa Familia, Intergenerational health, Child health, Maternal
health
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economic conditions can negatively affect children’s
health over their entire lives. The literature highlights
the intergenerational transmission of health and how
this might result in a self- perpetuated poverty (and poor
health). One study estimated that about one-third of chil-
dren’s health status is affected by parents’ health [1], and
another study also indicated the transmission of health
inequality among generations [2]. Still other studies have
shown that health status of the mother over her entire
lifetime matters for the health status of the subsequent
generation [3-5].

Cash transfers targeted to poor households have often
been used as a strategy to break this vicious circle and to
increase human capital [6]. If conditions are attached to
the transfer, cash transfers can improve both income and
behavioral outcomes linked to health and education [7—
13]. There is an increasing number of studies highlighting
how cash transfers may be effective in decreasing poverty
while also reducing inequality and promoting economic
growth [14, 15].

This paper investigates the relationship between a con-
ditional cash transfer designed to improve health and
education of children in Brazil, and health achievements
of newborns in the next generation.

Implemented in 2003, the Bolsa Familia (“Family Sti-
pend”) Program (hereinafter PBF) is a conditional cash
transfer program targeting poor and extremely poor
households in Brazil. Poor households are eligible for the
program if their per capita income is between BRL 89.01
and 178.00 (about USD 17 and 34, threshold values of
2020) and one member is a pregnant woman (or a woman
who just gave birth), or a child up to 17 years old. House-
holds with per capita income up to BRL 89, are consid-
ered to be extremely poor and are eligible independent of
their composition [7, 16]. However, receipt of PBF assis-
tance does not depend only on the eligibility criteria, but
also on the program’s budget and political decisions [7,
16]. In 2020, the number of households receiving Bolsa
Familia (BF) aid was more than 13.9 million [16].

The main goals of the PBF are three: reduction of pov-
erty and inequality; increased human capital; and social
integration and empowerment of PBF participants, who
are connected to services like social assistance programs
and employment training [17]. The conditions for a
household to get the subsidy include: vaccines for chil-
dren under seven; medical checkup for woman from 14
to 44; prenatal visits for pregnant woman, medical check-
ups for breast feeding woman and their children; a mini-
mum of 85% school attendance for children from 6 to 15
years old; and at least 75% school attendance for 16- and
17-year olds [8].

There is extensive literature on the PBF and its asso-
ciation with socioeconomic indicators, such as poverty
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and inequality reduction [15, 18], better school results
and higher school attendance [19, 20] and higher social
security coverage, due to labor formalization, and labor
income [21]. Moreover, the PBF contributes to decrease
the gender gap in two ways. It enhances female empow-
erment, since the woman is generally responsible for
receiving the transfer [22]; and it increases school partici-
pations of girls, especially in rural and remote areas [20].

Despite wide research on the effects of the BFP on chil-
dren’s health, there is no evidence of the potential inter-
generational effects of this program on health. Some
evidence has been reported of the potential long-term
positive effects on education and exit from poverty [23,
24].

In this study, we consider three health measures that
have been shown to be correlated with mothers’ socio-
economic condition and at the same time to have poten-
tially life-long health effects on the child, namely: low
birth weight; preterm birth and congenital malformation.
While there is wide consensus that socioeconomic condi-
tions of the mother play a role in reducing the probability
of low birth weight [25-35], and preterm births [25, 26,
30, 35-37], the association with congenital malformation
is weaker and ambiguous [38—45].

Effects of low birth weight are also linked with other
life-long health effects of the child. Despite some weak
evidence [46, 47], the majority of studies report a positive
association between birth weight and intelligence [48, 49]
and language development of children [50]. Evidence of
inverse correlation of birth weight and risk of metabolic
syndrome [51] and diabetes prevalence [52] in adults has
also been found. Similarly, preterm birth was found to
be associated with high adult blood pressure [53]; poor
growth, hospital admissions, longstanding illness/disabil-
ity, asthma [54]; motor and psychological development
and well-being during the entire life [55]; language devel-
opment [50]; higher risk of physical and behavioral health
problems [56] and even low intelligence quotient and
autism spectrum disorder [55]. Finally, literature on the
effects of severe congenital malformation on adult daily
life, especially if combined with other health problems
[57, 58], also exists.

This study aims to assess the long-term benefits of
cash transfers through intergenerational transmission of
health and poverty, by assessing the relationship between
BF aid received by the mother during childhood and
newborn health, controlling for a set of socioeconomic
and health variables. In other words, we investigate the
probability that a grandmother’s receipt of BF aid has
brought some positive effects not only on her daughter
but also on her grandchild.

To do so, we used national level data including all chil-
dren born from 2011 to 2015 from households enrolled
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in social assistance programs for which information on
birth and mothers’ background was available (more than
5 million children).

We applied multilevel logistic regression models with
municipal random effects to assess the correlations of
birth outcomes, conditional cash transfers, socioeco-
nomic and health variables.

Section 2 shows the data used in the analysis; section 3
presents the methods used in the study; section 4 reports
and analyzes the results; section 5 discusses the results;
and section 6 concludes.

Methods

Data

We used data from the 100M SINASC-SIM cohort
compiled and maintained by the Center for Data and
Knowledge Integration for Health (CIDACS) [59]. The
cohort data files link anonymized information from
three national datasets: the Cadastro Unico (CADU), the
Newborn Information System (SINASC) and the Mor-
tality Information System (SIM). CADU [60] is a census
dataset created by the Brazilian government aiming to
improve the targeting of social programs (e.g., PBF) and
collecting information on all people benefitting from at
least one of the social programs organized by the gov-
ernment. The CADU database includes individuals from
households eligible for the federal social programs. This
means that all individuals in our database were part of
one or more social inclusion programs. The CADU data-
base does not track individuals over time, but rather
shows the most recent information for each variable.
The SINASC [61] covers all children born alive in Bra-
zil. It includes information on prenatal care, birth out-
comes and mother’s social indicators. Finally, the SIM
[61] is a dataset containing information on deaths. The
cohort 100M SINASC-SIM includes 114,001,661 mil-
lion individuals from 40,542,929 households. We used
a subsample of mothers and children from the cohort
100M SINASC-SIM, excluding the observations with
no SINASC information. This resulted in a dataset with
31,331,817 mothers or children. We reshaped the data-
base in order to match each child with his or her mother’s
information, thus identifying 16,448,931 child-mother
pairs. Among these pairs, we only kept those where the
child was born from 2011 to 2015 (last year available),
namely 5,246,874 individuals. The choice of the initial
year (2011) was due to the method used by CIDACS to
build the 100M SINASC-SIM cohort. Starting from 2011,
the individual information of the CADU and SINASC
datasets was merged by matching the name and the
whole date of birth (day, month and year) of people [62,
63]. Before 2011, only the name and the year of birth was
considered, which might have led to less data accuracy.

Page 3 of 12

Moreover, we added to our database other variables at
the municipal level. We included the number of house-
holds benefitting from the BFP over the total population
in each municipality and each year, which we used as a
proxy for mother exposure to the BFP from the begin-
ning of the program up to 2010. Finally, we added munic-
ipal GDP, municipal population and poverty index for the
years considered. GDP and population data were taken
from the Brazilian Institute of Geography and Statistics
(IBGE, [64]), BF indicators from the Brazilian Open Data
Portal [65] and poverty data from the Atlas of Human
Development in Brazil [66].

Empirical strategy

We employed multilevel logistic regression models with
municipality random effects to assess the associations
between health outcomes at birth and conditional cash
transfers, controlling for socioeconomic and health varia-
bles of the mother. We aimed to assess the effects of both
BF transfers: the one received during pregnancy, and the
one potentially received when the mother was a child.
The dependent variables were dichotomous variables
equal to one if the child suffered from a negative health
outcome, and zero otherwise. We also controlled for year
fixed effects.

Three health outcomes at birth were considered as
objective measures of newborns’ health: birth weight,
preterm birth and presence of some type of malforma-
tion. We considered two levels of birth weight: low (less
than 2500 g), very low (less than 1500 g). We analyzed
two levels of preterm birth: premature (less than 37 ges-
tation weeks) and very premature (less than 28 gestation
weeks). Finally, we considered the presence of any type of
malformation according to the International Classifica-
tion of Diseases (ICD-10) codes [67].

Missing data

The percentage of observations with at least one miss-
ing value in one of the variables was 45%. To deal with
this missing data issue, we assumed a missing at random
(MAR) pattern of missing values and performed a statis-
tical MI based on the chained equation method, using
the mi impute command in Stata 15 [68, 69].

Primary and secondary exposure

Two variables represent BF subsidy: “BF uptake” and
“Prob early exposure” BF uptake” is a dichotomous vari-
able that assumes value one if the mother received BF
benefits during pregnancy, and zero otherwise. In order
to assess the intergenerational impact of the conditional
cash transfer and avoid biased results, we had to use a
proxy due to data limitations. In fact, it was possible to
individually link each mother with her mother (i.e., the
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grandmother) only for a very restricted number of gen-
erally very young mothers (less than 0.1% of the total
sample). Therefore, we created a municipal level proxy
- “Prob early exposure” - to account for the probability
that the mother benefitted from cash transfers during her
childhood.

This variable was computed as the ratio of the number
of families benefitting from the BFP over the total popu-
lation in each municipality and each year, averaged for
the number of years considered (2004-2010). An under-
lying assumption is that the mother did not change resi-
dence municipality during her youth.

Since we consider children born from 2011 to 2015,
we used the BF prevalence in the previous decade to
estimate the probability of the mother’s being a BF ben-
eficiary during her childhood and adolescence. We split
the “Prob early exposure” index into five ordered cat-
egories with equal density (from very low to very high
prevalence).

To control for the potential confounding effects of
other programs aimed at reducing poverty, we added a
variable to estimate the reduction of poverty in the dec-
ade 2000-2010 (Poverty reduction). “Prob early exposure”
and “Poverty reduction” were the only variables constant
over time in the model.

Due to poor quality of income data, we estimated an
asset-wealth-index as a proxy for income [70]. The index
was created using principal component analysis, based
on the following household characteristics: electrifica-
tion; municipal water supply; presence of an indoor bath-
room; municipal garbage collection; sewage system; type
of house; and building material. Households were ranked
into quintiles, from richest to poorest. We also included
municipal GDP per capita and year fixed effects as addi-
tional controls.

Other variables

We added the following social indicators in the model:
mother’s education; marital status; age; child race and
gender; and residence in a rural or urban area. Five lev-
els of education were considered: “No education” if the
mother never attended school, “Literacy” if the mother
had learned to read, “Until 5™ grade” if the mother had
accomplished the first half of primary education, “Until
9" grade” if the mother had finished primary education,
and “Secondary or more” if mother had secondary school
diploma or higher degree. We classified mother’s age in
four groups: from 10 to 19 years old; from 20 to 29 years
old; from 30 to 39 years old; and 40 years old or more.
Marital status was divided in four different groups: sin-
gle; married; widowed; or divorced. Ethnicity of the child
was divided into: “white”; “yellow”; “black”; “brown”; or
“indigenous”
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We controlled for cases of twins or triplets (Multiple
pregnancy). We included information on mother’s health,
controlling whether she had a previous childbirth (First
gestation), and if so, whether she had a previous loss (Pre-
vious fetal loss). Finally, the variable “Place of birth” indi-
cated whether the delivery occurred in a hospital, other
healthcare facility, at home or in another place.

Results

Table 1 shows descriptive statistics (number of obser-
vations, mean, min and max) for all the variables used
in the analysis. Additional descriptive statistics can be
found in the Supplementary material (Tables S1 and S2).
In particular, given that our analyses are based on a sam-
ple of vulnerable people (i.e., individuals who were part
of at least one social inclusion program), we compared
the prevalence of each health outcome and other vari-
ables with the values of the whole Brazilian population
(see Table S1). Results showed that in our sample there
were slightly more single, teenage and black mothers
than in the total Brazilian population. Child health out-
come problems were slightly less that the Brazilian aver-
age. This might indicate that some children with health
problems did not survive long enough to be registered in
the database.

Results from the multilevel analysis are presented in
Table 2. Children born in households where the mother
received BF aid were less likely to have low birth weight
(hereinafter LBW) (OR 0.932, 95% CI; 0.924-0.941), very
low birth weight (hereinafter VLBW) (OR 0.872, 95% CI;
0.848-0.897), as well as to be born after 37 weeks of ges-
tation (hereinafter PTB) (OR 0.979, CI; 0.971-0.986) or
28 weeks of gestation (hereinafter VPTB) (OR 0.903, CI;
0.887-0.975). There was no significant effect on congeni-
tal malformation (hereinafter CMF).

Results of the proxy for intergenerational effect of the
BFP suggested that the highest probability that the grand-
mother received high levels of social support during
childhood (measured as the prevalence of BFP in the dec-
ade before child’s birth in a given municipality), was asso-
ciated with the lowest probability of LBW (OR=0.690,
95% CI: 0.668-0.713), VLBW (OR=0.707, 95% CI: 0.653-
0.765), and CMF (OR=0.617, 95% CI: 0.558-0.681) of the
newborn. The highest probability that the grandmother
received BF was also correlated with a lower probability
of PTB, but with a coefficient closer to one (OR=0.946,
95% CI: 0.916-0.976). These findings suggest that in the
municipalities where it was implemented, the BFP con-
tributed to reduce health problems in the two subsequent
generations.

The variable “Poverty reduction’, a control for other
municipal-level antipoverty policies in the decade 2000-
2010, was equal to 1 for LBW and not significant for the
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Table 1 Descriptive statistics of our database (from the 100M SINASC-SIM cohort)
Variable N. (Observations) Mean Min Max
Child health outcomes
LBW 5,242,209 0.073 0 1
VLBW 5,242,209 0.007 0 1
PTB 5,019,754 0.108 0 1
VPTB 5,019,754 0.002 0 1
CFM 5,246,673 0.006 0 1
BF exposure
BF uptake 5,246,798 0.233 0 1
Prob early exposure
Q1 (Lowest) 5,245,137 0.2 0 1
Q2 5,245,137 0.2 0 1
Q3 5245137 0.2 0 1
Q4 5,245,137 0.2 0 1
Q5 (Highest) 5,245,137 0.2 0 1
Economic indicators
Poverty reduction 5,245,905 15.132 -22.08 76.91
GDP per capita 5,245,764 26.567 0 1,030.184
Wealth Index
Q1 (Richest) 4,410,368 0.17 0 1
Q2 4,410,368 0.21 0 1
Q3 4,410,368 0.207 0 1
Q4 4,410,368 0213 0 1
Q5 (Poorest) 4,410,368 0.2 0 1
Social indicators
Mother’s education
No education 4,557,291 0.046 0 1
Literacy 4,557,291 0.008 0 1
Until 5th grade 4,557,291 0.283 0 1
Until 9th grade 4,557,291 0.367 0 1
Secondary or more 4,557,291 0.296 0 1
Mother's age group
10-19 5,245,195 0.242 0 1
20-29 5,245,195 0.498 0 1
29-39 5,245,195 0.245 0 1
40 plus 5,245,195 0.024 0 1
Marital status
Single 5,170,896 0484 0 1
Married 5,170,896 0.506 0 1
Widowed 5,170,896 0.002 0 1
Divorced 5,170,896 0.008 0 1
Female 5,246,673 0489 0 1
Race/color
White 5,246,673 0328 0 1
Black 5,246,673 0.035 0 1
Yellow 5,246,673 0.006 0 1
Brown 5,246,673 0.622 0 1
Indigenous 5,246,673 0.009 0 1
Rural 5,246,118 0.216 0 1
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Table 1 (continued)
Variable N. (Observations) Mean Min Max
Health indicators
Pregnancy
Single 5,235,314 0.986 0 1
Double 5235314 0014 0 1
Triple 5,235,314 0 0 1
First pregnancy 4,503,804 0.306
Previous fetal loss 4,655,849 0.195
Place of birth
Hospital 5,245,547 0.98 0 1
Other health establishment 5,245,547 0.009 0 1
Home 5,245,547 0.009 0 1
Other 5,245,547 0.002 0 1
N 5,246,874

Notes: LBW low birth weight, VLBW very low birth weight, PTB preterm birth, VPTB very preterm birth, CFM congenital malformations. “Prob early exposure”indicates

the probability of social protection exposure during mother’s childhood

other health outcomes. This reinforces the main results,
suggesting that the presence of the PBF at the time when
the mother was a child was more effective in improving
birth outcomes than other antipoverty policies. The same
holds for municipal-level per-capita GDP: it showed no
significant effect on all the birth outcomes considered.

Wealth was correlated with the health outcomes. Chil-
dren born in the poorest households had slightly lower
probability of suffering from VLBW (OR= 0.860, 95%ClI:
0.824-0.897), PTB (OR= 0.986, 95%CI: 0.974-0.998),
VPTB (OR= 0.873, 95%CI: 0.803-0.949) and CMF (OR=
0.947, 95%CI: 0.904-0.993) than those born in the rich-
est households. Education showed a gradient effect: LBW
(OR= 0.830, 95%CI: 0.814-0.847), PTB (OR=0.819, 95%
CI: 0.804-0.835) and VPTB (OR=0.821, 95% CI: 0.751-
0.898) were less likely among more educated mothers.
There was no significant correlation between mother’s
education and either VLBW or CMF.

Results of age showed that mothers from 20 to 29 years
old were associated with the healthiest children in all
models (LBW: OR= 0.900, 95% CI: 0.891-0.910; VLBW:
OR= 0.936, 95% CI: 0.906-0.967; PTB: OR=0.776,
95% CI: 0.769-0.783; VPTB: OR=0.682, 95% CI: 0.649-
0.717). In contrast, mothers over 40 were more likely
to have children with LBW (OR=1.515, 95% CI: 1.483-
1.547), VLBW (OR=1.745, 95% CIL: 1.640-1.856), PTB
(OR=1.121, 95% CI: 1.101-1.142), and CMF problems
(OR=1.724, 95% CI: 1.616-1.839) than very young moth-
ers (10-19 years old).

Marital status was also significantly correlated with
children’s health outcomes. Married women showed
the lowest probability of having children with LBW
(OR=0.934, 95% CIL: 0.927-0.941), VLBW (OR=0.955,

95% CI: 0.935-0.977), PTB (OR=0.970, 95% CI: 0.964-
0.976) and VPTB (OR=0.795, 95% CI: 0.765-0.826) than
single, widowed or divorced women.

Among children’s characteristics, LBW and VLBW
occurred more likely among female children (OR=1.282,
95% CI: 1.274-1.291 and OR=1.157, 95% CI: 1.134-
1.182, respectively), while PTB and CMF were less likely
(OR=0.936, 95% CI: 0.931-0.942 and OR=0.730, 95% CI:
0.714-0.747, respectively). Black and brown children were
more likely to suffer from LBW, VLBW, PTB and VPTB
than white children.

Living in rural versus urban areas did not have a sig-
nificant correlation with children’s health outcomes, with
the only exception being a negative association between
rural residence and probability of PTB (OR=0.962, 95%
CI: 0.953-0.971).

Finally, all health problems considered were more likely
to occur in the case of multiple pregnancies (twins and
triplets) rather than single pregnancy, or if the mother
was in her first pregnancy or if her previous pregnancy
resulted in fetal loss. Moreover, children born in hospi-
tals or in other health facilities were less likely to present
LBW, VLBW, PTB and VPTB than those born at home or
in other places.

Discussion

In this study, we aimed to assess the intergenerational
relationship between a conditional cash transfer pro-
gram and newborn health, where intergenerational
means three generations: from the grandmother to
her daughter (i.e., the mother) and from the mother to
the newborn. A previous study assessed the long-term
effects of the BFP on education [24], but to the best
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Table 2 Results of the logistic multilevel regression estimates
LBW VLBW PTB VPTB CMF
BF Exposure
BF uptake 0.932%** 0.872%** 0.979%** 0.930** 1.012
[0.924-0.941] [0.848-0.897] [0.971-0.986] [0.887-0.975] [0.982-1.042]
Prob early exposure
Q1 (Lowest) (reference) (reference) (reference) (reference) (reference)
Q2 0.919*** 0.849%** 0.936*** 0.892* 0.810%**
[0.894-0.944] [0.799-0.903] [0.910-0.962] [0.807-0.985] [0.747-0.879]
Q3 0.8371%** 0.738%** 0.922%** 0.885* 0.716***
[0.807-0.854] [0.691-0.790] [0.897-0.949] [0.795-0.986] [0.657-0.780]
Q4 0.7471%** 0.695%** 0.932%** 0.92 0.686***
[0.719-0.765] [0.645-0.749] [0.904-0.961] [0.814-1.034] [0.623-0.754]
Q5 (Highest) 0.6907*** 0.707%** 0.946%** 0.956 0.617%**
[0.668-0.713] [0.653-0.765] [0.916-0.976] [0.843-1.084] [0.558-0.681]
Economic indicators
Wealth Index
Q1 (Richest) (reference) (reference) (reference) (reference) (reference)
Q2 1.005 0.947%* 0.996 0.946 0.979
[0.993-1.017] [0.913-0.982] [0.986-1.007] [0.884-1.011] [0.943-1.016]
Q3 0.993 0.936** 0.979%* 0.927* 0.956*
[0.980-1.005] [0.898-0.975] [0.967-0.990] [0.872-0.986] [0.917-0.996]
Q4 0.995 0.900%** 0.980** 0.879%* 0.978
[0.982-1.009] [0.866-0.935] [0.969-0.991] [0.816-0.947] [0.940-1.019]
Q5 (Poorest) 0.996 0.860*** 0.986* 0.873** 0.947*
[0.982-1.010] [0.824-0.897] [0.974-0.998] [0.803-0.949] [0.904-0.993]
Social indicators
Mother's education
No education (reference) (reference) (reference) (reference) (reference)
Literacy 0.947* 1.053 0.957* 1.098 0.898
[0.902-0.994] [0.902-1.229] [0.925-0.991] [0.903-1.334] [0.756-1.068]
Until 5th grade 0.946*** 0.955 0.957%*** 0.921 0.979
[0.929-0.963] [0.905-1.007] [0.933-0.969] [0.839-1.010] [0.921-1.040]
Until 9th grade 0.882%** 0.968 0.860*** 0.828%** 0.972
[0.867-0.899] [0.916-1.023] [0.845-0.875] [0.757-0.906] [0.916-1.031]
Secondary or more 0.830*** 1.021 0.819*** 0.821%*** 0.97
[0.814-0.847] [0.961-1.084] [0.804-0.835] [0.751-0.898] [0.911-1.032]
Mother’s age group
10-19 (reference) (reference) (reference) (reference) (reference)
20-29 0.900%*** 0.936%** 0.776%** 0.682*** 0.999
[0.891-0.910] [0.906-0.967] [0.769-0.783] [0.649-0.717] [0.965-1.033]
29-39 1.0771%** 1.268*** 0.853%** 0.706*** 1.122%**
[1.059-1.084] [1.221-1.317] [0.843-0.862] [0.664-0.751] [1.079-1.168]
40 plus 1.515%* 1.745%** 1.027%%* 0.948 1.724%**
[1.483-1.547] [1.640-1.856] [1.101-1.142] [0.850-1.058] [1.616-1.839]
Marital status
Single (reference) (reference) (reference) (reference) (reference)
Married 0.934%** 0.955*** 0.970%** 0.795*** 1.016
[0.927-0.941] [0.935-0.977] [0.964-0.976] [0.765-0.826] [0.992-1.041]
Widowed 0.975 0.897 0.992 0.991 1.334*
[0.900-1.056] [0.704-1.144] [0.928-1.060] [0.656-1.497] [1.068-1.666]
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Table 2 (continued)
LBW VLBW PTB VPTB CMF
Divorced 0.997 1.007 1.027 0.84 1.119*%
[0.961-1.034] [0.907-1.117] [0.995-1.060] [0.677-1.043] [1.003-1.249]
Female 1.282%** 1.157%** 0.936%** 1.033 0.730%**
[1.274-1.291] [1.134-1.182] [0.931-0.942] [0.994-1.073] [0.714-0.747]
Race/color
White (reference) (reference) (reference) (reference) (reference)
Black 1.186%** 1.175%** 1.116%** 1.316%** 0.985
[1.165-1.208] [1.114-1.240] [1.099-1.134] [1.198-1.445] [0.928-1.047]
Yellow 1.077%* 1.137 1.048* 0.96 1.024
[1.029-1.128] [0.994-1.302] [1.009-1.088] [0.745-1.237] [0.882-1.189]
Brown 1.065%** 1.037%* 1.055%** 1.135%% 0.934%**
[1.056-1.074] [1.012-1.063] [1.047-1.062] [1.085-1.187] [0.910-0.959]
Indigenous 0.968 0.715%** 1.347%** 0.831 0.907
[0.923-1.014] [0.611-0.837] [1.303-1.393] [0.653-1.058] [0.774-1.063]
Rural 0.96 0973 0.962%** 0.965 1.014
[0.949-0.971] [0.939-1.008] [0.953-0.971] [0.902-1.031] [0.975-1.054]
Health indicators
Pregnancy
Single (reference) (reference) (reference) (reference) (reference)
Double 17.763*** 9.626*** 8.262%** 5781 1.257%*
[17.497-18.032] [9.315-9.948] [8.136-8.390] [5.390-6.199] [1.158-1.365]
Triple 63.925%** 52.974%% 31.134%** 19.187*** 1.188
[55.563-73.544] [46.631-60.181] [27.280-35.532] [14.457-25.466] [0.637-2.215]
First pregnancy 1.5871%%* 1.652%** 1.047%** 1.056* 1.230%**
[1.565-1.596] [1.601-1.704] [1.031-1.051] [1.006-1.109] [1.194-1.267]
Previous fetal loss 1.37717%%% 1.629%** 1.120%** 1.270%** 1.155%**
[1.358-1.384] [1.585-1.675] [1.110-1.130] [1.211-1.332] [1.120-1.192]
Place of birth
Hospital (reference) (reference) (reference) (reference) (reference)
Other health establishment 0.672%** 0.542%** 0.861%** 0.958 1.1
[0.641-0.704] [0.460-0.639] [0.829-0.894] [0.782-1.176] [0.974-1.266]
Home 1.686*** 2.274%%* 1.777%** 2.795%%* 0.846*
[1.628-1.746] [2.055-2.515] [1.723-1.833] [2.377-3.287] [0.727-0.984]
Other 33177 3.798%** 2.210%** 3.8220%%* 1.422%
[3.115-3.533] [3.242-4.449] [2.092-2.335] [2.987-4.892] [1.104-1.828]
N 5246874 5246874 5246874 5246874 5246874

Notes: LBW low birth weight, VLBW very low birth weight, PTB preterm birth, VPTB very preterm birth, CFM congenital malformations. “Prob early exposure”indicates
the probability of social protection exposure during mother’s childhood. Year fixed effects included in the estimate. Indicators of poverty reduction and GDP per

capita at municipal level are included in the model. Results presented in odds ratios; 95% confidence intervals in brackets. *P<0.05; **P<0.01; ***P<0.001

of our knowledge this is the first study addressing the
long-term effects on children’s health. The poor data
quality relative to the grandmothers present in the
100M SINASC-SIM database, did not allow us to rely
on their individual information. We therefore built a
proxy to measure the likelihood that the mother was
exposed to BF when she was a child, based on the prev-
alence of the BFP in the geographic area (municipality)
at each point in time.

Furthermore, our analyses were based on data from
two national databases (SINASC and CADU), which have
been linked together only recently and have not yet been
widely analyzed in the literature. In Brazil, the majority
of studies merging both socioeconomic variables with
birth outcomes were only conducted at the municipal or
regional level. National datasets on health, despite having
open access, do not normally provide economic informa-
tion. Brazilian studies mostly refer only to one (or more)
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specific health facilities, as it is generally easier to collect
data and merge economic and health information at such
a small geographical level [37, 38, 71].

Our main findings suggest the presence of a correlation
between the early-life exposure to the BFP of mothers
and the health of their newborns. At the same time, the
obtainment of BF benefits when the mother was preg-
nant or had children showed a positive correlation with
the health of the newborn, in line with what is generally
found in the literature [13, 19, 22, 72—74]. Therefore, not
only did the aid received by the mother have a positive
effect on the health outcomes of the baby, but receipt by
the grandmother also increased the probability of better
health of her newborn grandchild.

From our analysis, it was not possible to disentangle
the reasons why the BFP is associated with better child
health outcomes: it is likely that women from households
receiving BFP benefits received more adequate antena-
tal care, and this in turn is correlated with better child
outcomes, as highlighted in many studies also focused
on Brazil [37, 71, 75-78]. One study found that thanks
to BF implementation, the average number of antenatal
care visits increased from 3.5 in 2005 to 4.4 in 2009 [19].
Table S2 in the Supplementary material reports informa-
tion about the average number of visits. From 2011 to
2015, 57.7% of the mothers paid more than 6 antenatal
visits. To validate the hypothesis of correlation between
more adequate antenatal care and better child outcome,
we performed supplementary analysis adding the number
of antenatal visits among the regressors. As expected, the
results showed a significant, albeit smaller, effect of the
BFP and a positive and significant effect of the number
of antenatal care visits (Table S3 in the Supplementary
materials). Hunter (2017), Glassman (2013) and Celhay
(2017) underlined the positive relationship between con-
ditional cash transfers and improved prenatal care [33,
79, 80].

Previous research also has associated the BFP with an
increase in household’s food consumption [19, 22, 81].

Similarly, our results did not allow completely clarify-
ing the reasons for the intergenerational beneficial effect
of the BFP. Our hypothesis is that better health at birth
and during childhood also meant better health as an
adult and as a mother, as found in many studies [2, 3,
47-49]. Moreover, better health as a mother is likely to be
correlated with better health of the newborn [1-5].

Results of the control variables were mostly as expected
and in line with other studies. Previous analyses in Bra-
zil have found low birth weight to be related to socioeco-
nomic conditions [26, 82]; low mother education [75, 77,
78, 82]; being a single mother [75, 77, 78, 82]; and with
mother’s age under 20 or over 34 [71, 75, 77, 78, 83].
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The results relative to wealth suggest that a better
child health outcome was correlated with lower income,
which can be explained by the “low birth weight para-
dox” [84-86]. It is more likely that in the group of poor-
est mothers, fewer newborns survived with LBW (other
conditions being equal). Thus, it is less likely that LBW
children were born in the group of poor mothers because
many children did not survive: healthier children from
the poorest mothers were more likely to survive. Other
studies have reported a positive association between low
socioeconomic status and presence of congenital malfor-
mation, albeit small and not always significant [39-42,
44, 45].

Low birth weight and VLBW were also more frequent
in female babies, as also reported in the literature [28, 30,
32]. The opposite is true for PTB and CMFE.

Multiple pregnancy and previous loss were found in
the literature to be sources of LBW, PTB and also mal-
formations [37, 75, 87-90]. Our results corroborate this
evidence (with weaker findings for malformations).

Generally, the choice of giving birth at home was posi-
tively correlated with a higher probability of child health
problems. The only exception was congenital malforma-
tion (OR=0.846), probably because women who discov-
ered during antenatal visits that their child might have
some congenital malformation chose to give birth in a
medical facility.

Giving birth in a health facility rather than hospital
was associated with a lower probability of having a child
with adverse health outcomes (OR= 0.672 for LBW,
OR=0.542 for VLBW and OR= 0.861 for PTB), while
giving birth in another non-medical facility was associ-
ated with higher health risk of the child, probably due to
emergency circumstances.

In general, the prevalence of VLBW and CMF in the
newborn was less correlated with BF benefits. Both kinds
of health problems were likely to be caused by factors
whose control went beyond mothers’ choices and behav-
ior. The general evidence of association of CMF with
socioeconomic conditions was weaker than the other
health outcomes. It is also possible that a subsidy such as
BF might have had a role in improving the health of the
child, but was more effective for less serious problems.
When the adverse health condition of the child was too
serious (as in the case of VLBW), the subsidy was not
enough to prevent it.

Results on race suggested that children’s health out-
comes were better for white children. This may have to
do with the racial discrimination widespread in Brazilian
society, since black and brown mothers generally have
on lower income, lower educational level, and are more
likely to be victims of violence [91].
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This study has limitations, mainly due to constraints
imposed by data availability. First, we could not link
mothers with their mothers (i.e., babies with grand-
mothers), so we did not have individual data on the real
obtainment of the BF aid of grandmothers. However, we
created a proxy at the municipal level taking into account
the eligibility of the women based on the prevalence of
the BFP in any municipal area. Also, scant information
was available on the health of the mother, an important
determinant of the health of the child, in the dataset.
Moreover, we considered women who were receiving BF
aid as registered in the CADU database, but we did not
have information on whether the mother was receiving
the subsidy for the newborn with whom she was linked,
or for another daughter or son. However, we are confi-
dent that this latter limitation did not bias our results,
since the aid is generally beneficial for all household
members. One more limitation is the fact that we did not
consider babies born dead or who died shortly after birth,
since they were not registered in the database. Further-
more, we could only look at mothers as main BF recipi-
ents, not fathers. However, CCT programs in Brazil are
generally targeted to mothers [13, 22]. Finally, our analy-
sis found statistically significant associations but the data
did not allow assessing any causal pattern. More research
would be needed to explore the long-term relationship
of the BFP or similar programs, possibly also analyzing a
causal relationship. Overall, this study showed promising
potential long-term effects of the BFP.

Conclusion

In this study we assessed the intergenerational relation-
ship between the Brazilian Bolsa Familia conditional
cash transfer and newborns’ health over three genera-
tions. Using data from the cohort 100M SINASC-SIM
we looked at the effects of the BFP from the grandmother
to her daughter (i.e., the mother) and from the mother
to the newborn. Our results suggest a potential posi-
tive intergenerational effect of the BFP. On average, the
higher the probability that the grandmother received BF
aid, the lower was the prevalence of low birth weight,
very low birth weight and congenital malformation of the
newborn. No trend was noted for preterm birth. At the
same time, the obtainment of BF support by the mother
showed a positive correlation with the health of the
newborn.

These results provide important implications for
policymakers who have the responsibility of allocat-
ing resources to improve children’s health. Since it is
reasonable to expected parents with higher education
and better health to have a greater probability of hav-
ing healthier children, a program such as the BFP might
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contribute to the health and education of vulnerable
individuals during gestational age and childhood. The
BFP can also be considered a way to decrease inequality
of opportunity in the long run.
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