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ABSTRACT
Background: Poor birth outcomes are an important global public health problem. Social assistance programs that

provide cash or in-kind transfers, such as food or vouchers, hold potential to improve birth outcomes but the evidence

on their effectiveness has not been reviewed.

Objectives: We systematically reviewed studies that used experimental or quasi-experimental methods to evaluate

the impacts of social assistance programs on outcomes in low- and middle-income countries.

Methods: The Grading of Recommendations, Assessment, Development and Evaluations (GRADE) system was used

to assess the certainty of the evidence for birth weight and neonatal mortality (most common outcomes reported). We

summarized the evidence on hypothesized nutrition and health pathways of impact.

Results: We included 6 evaluations of 4 different cash transfer programs and 1 evaluation of a community-based

participatory learning and action program that provided food and cash transfers. The 4 studies that assessed birth weight

impacts found significant (P < 0.05) effects ranging from 31 to 578 g. Out of 3 studies that assessed neonatal mortality

impacts, 2 found significant effects ranging from 0.6 to 3.1 deaths/1000 live births. The certainty of the evidence for

both outcomes was rated as very low due to several methodological limitations. In terms of potential pathways, some

studies documented positive effects on maternal diet, antenatal care (ANC) utilization, and delivery in a health facility.

Conclusions: Better-designed evaluations are needed to strengthen the evidence base on these programs. Evaluation

studies should elucidate underlying mechanisms of impact by including outcomes related to maternal diet, ANC seeking,

use of skilled delivery, and women’s empowerment in nutrition and health domains. Studies should also assess potential

unintended negative consequences of social assistance, such as reduced birth spacing and excess pregnancy weight

gain. J Nutr 2021;151:3841–3855.

Keywords: social assistance, birth outcomes, lower birth weight, small-for-gestational age, pregnancy, systematic

review

Introduction

Poor birth outcomes remain an important global public health
problem. In 2012, an estimated 23.3 million infants or 19.3%
of live births were born small-for-gestational-age in low- and
middle-income countries (1). More than 20 million children
(or 14.6% of live births) were born with low birth weight
(birth weight below 2500 g) in 2015 (2). Poor birth outcomes
are strongly associated with child wasting and stunting (3),
increase the risk of dying during the neonatal period and later
in childhood, are associated with neurocognitive impairment,
and are believed to increase risks of noncommunicable diseases,
including cardiovascular disease and insulin resistance or type 2
diabetes, later in life (4). The global low birth weight prevalence
is steadily decreasing, but progress has been too slow to meet
the World Health Assembly target of reducing the number of

live births with a low birth weight by 30% between 2012 and
2025 (2). The cost of inaction is high. It has been estimated
that without additional interventions to reduce the prevalence
of poor birth outcomes, there will be an additional 49 million
neonatal deaths, 52 million stillbirths, and 99 million children
who will not reach their cognitive development potential by
2035 (4).

Maternal undernutrition is an important contributor to
adverse birth outcomes (1). Both micro- and macronutrients are
required for the physiological changes and increased metabolic
demands during pregnancy, as well as for fetal growth and
development. Inadequate intake of vitamins and minerals is
known to negatively affect the health, function, and survival of
the mother and fetus. Maternal iodine deficiency is associated
with delays in neural, intellectual, and physical development;
folate deficiency is associated with a higher risk of neural tube
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defects; vitamin A deficiency in mothers can lead to night
blindness; and iron deficiency anemia is believed to lead to low
birth weight and increased perinatal mortality (5).

Proven approaches to improving diets and nutrient intakes
during pregnancy include nutrition counseling, iron/folic acid or
multiple micronutrient supplements, and balanced energy and
protein supplementation (6–9).

In 2016, the WHO issued new recommendations on
antenatal care (ANC), which included a set of nutrition inter-
ventions focused on improving diets and nutrient intake during
pregnancy (10). In food-insecure populations, balanced protein
energy supplementation and counseling were recommended as
interventions to improve maternal diets. Given the high costs of
these supplements and the challenges of reaching all pregnant
women, however, the WHO recommended research on the
effectiveness of alternative approaches, such as cash transfers
and vouchers, to increase energy and protein intakes in food-
insecure settings.

The WHO recommendation implies a research agenda aimed
at understanding whether social assistance programs, which
provide transfers—either cash or in-kind—to poor households,
offer a promising platform to leverage improvements in birth
outcomes. These programs are becoming increasingly popular
in low- and middle-income countries, especially in food-insecure
areas. Their scale and targeting to vulnerable households make
them promising for reaching nutritionally at-risk populations.
Moreover, there are a number of plausible nutrition and health
pathways by which social assistance programs could improve
birth outcomes. To develop a research agenda to rigorously
assess the effectiveness of such approaches in improving birth
outcomes, it is useful to first take stock of what existing
evidence shows about program impacts and pathways. Thus,
the first objective of this paper was to systematically review
the evidence on the impacts of social assistance programs,
measured by experimental and quasi-experimental methods,
on birth outcomes in low- and middle-income countries. The
second objective was to explore evidence on nutrition, health,
and other pathways of impact.

Nutrition and health pathways by which social
assistance programs may improve birth outcomes

Cash and food transfers can improve household food avail-
ability and, consequently, women’s diet and nutritional status
(11). The programs’ targeting strategies, which often involve
giving the transfers directly to women, may empower women
and increase their control over resources and their decision-
making power related to their own nutrition and health (12–
14). Transfers can also improve women’s psychosocial health
(12). They may reduce financial barriers to seeking ANC and
skilled birth attendance. Attending ANC and delivery in a
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health facility may also be part of the conditions to receive
the transfer. Behavior change communication (which is part
of some programs) and increased contact with health staff
may provide women and their families with information on
adequate health and nutrition behaviors, as well as greater social
capital (15, 16). Finally, the social assistance program can be
used as a platform to distribute other benefits, such as nutrient
supplements.

The impact of social assistance programs on birth outcomes
could also be negative. Transfer programs that are conditional
on being pregnant or that provide per-child benefits may create
an incentive for women to become pregnant again (or sooner),
though most studies find only small effects or no effects (17–19).
Shorter birth spacing is associated with negative birth outcomes
(20). The requirement to give birth in specific public health
facilities [such as in India’s Janani Suraksha Yojana program
(21)] may reduce the quality of care women receive if the quality
of the private care they would have otherwise received was
higher or if the increase in demand for public health care is not
met with an adequate increase in supply.

Methods
This systematic review was conducted following the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement (22). The review protocol was not registered.

Inclusion criteria
The review was limited to empirical studies that used experimental or
quasi-experimental designs to evaluate the impact of social assistance
programs on birth outcomes in middle- or low-income countries.
Social assistance programs were defined broadly and included programs
providing cash or in-kind transfers such as food or vouchers.
Interventions that only provided dietary supplements or fortified
products such as lipid-based nutrient supplements targeted to pregnant
women were excluded from the review. Studies were required to
assess program impacts on at least 1 of the following outcomes: birth
weight, low birth weight (defined as weight <2500 g), being small for
gestational age, and neonatal mortality (mortality measured within 1
mo after birth).

The review was limited to articles published in English in or after
2000. Studies had to be original research articles. We thus excluded
editorials, commentaries, and similar non–primary research articles. We
further excluded studies without a comparison group.

Data sources and search strategies
Details on the search strategy are provided in the Supplemental
Methods.

Study selection and analysis
We first reviewed the titles of all identified articles to exclude studies
that were clearly outside the scope of the review. We subsequently
read the abstracts to exclude papers not meeting the criteria for
study scope and study type. Finally, we read the full text to exclude
ineligible papers missed in the first 2 steps. The included papers were
summarized in tabulated form using the following categories: country,
intervention (including the eligibility criteria), sample characteristics
(data sources and years, sample size), evaluation design and analytic
method (definition of treatment, outcomes assessed, statistical methods),
and results by outcome. Authors of included studies were contacted to
provide additional details on their analyses.

Due to the small number of studies identified and the heterogeneity
in the evaluation designs used, no quantitative synthesis of findings was
conducted.
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Assessment of quality of evidence
Two independent reviewers (JLL and BK) used GRADE (Grading
of Recommendations, Assessment, Development and Evaluations) to
assess the certainty of the evidence for birth weight and neonatal
mortality, the 2 outcomes that were reported by at least 3 studies.
As opposed to a study-level assessment, GRADE is used to reflect
the extent of confidence in the outcome-level effect estimates, that is,
considering the entire body of evidence (23–35). Any discrepancies
between reviewers were resolved by discussion. Since both randomized
and nonrandomized studies were included, a formal assessment and
comparison of study-level bias was not possible. Concerns about key
sources of bias, such as attrition, lack of control for confounding,
selection of participants, and selective reporting of outcomes, are
presented in Table 1 and discussed in the text.

Study outcomes
The review focuses on birth outcomes as defined above. We also
reported on outcomes that help understand the nutrition and other
pathways of impact, to the extent that these were reported in the
included studies. Our critical review (i.e., assessment of potential bias,
study validity, etc.) was limited, however, to the birth outcomes. The
principal summary measures were differences in means and differences
in probability.

Reporting
Impact estimates are reported with CIs and exact P values if reported
by the authors. When authors did not report the CI, we provide the SE.
If exact P values were not reported, we state whether they were smaller
than 0.05 or 0.10.

Results
Search results

Our initial search yielded a total of 5489 articles, of which
5223 and 160 were removed after screening the title and
abstract, respectively (Figure 1). After reviewing 96 potentially
relevant full-text publications, we identified 8 studies meeting
the inclusion criteria (Table 1). Since 2 of the Mexican studies
were published by the same authors in different journals and
only slightly differed from each other, they were considered as
1 study in this review (36, 37).

Overview of reviewed interventions

The studies included 6 evaluations of 4 different cash transfer
programs implemented in Mexico (2 studies), Colombia (1
study), India (2 studies), and Uruguay (1 study) and 1
evaluation of a community-based participatory learning and
action (PLA) program in Nepal (Table 1). The programs in
Mexico, Colombia, and India were conditional cash transfer
programs; the program in Uruguay was de facto unconditional
because the conditionalities were not enforced. Even though
Uruguay is now classified as a high-income country and would
therefore be excluded from this review, the program in this
study was implemented in 2005–2007, when Uruguay still
classified as middle-income. The remaining study evaluated the
impact of community-based PLA women’s groups, combined
with monthly food or cash transfers, in Nepal.

Importantly, improving birth outcomes was the primary
objective of only 2 of the evaluated programs (India and Nepal).
Mexico’s program included specific intervention components
that could improve birth outcomes: the requirement to attend
ANC and the provision of a micronutrient-fortified supplement
for pregnant women. The programs in Colombia and Uruguay
did not include any intervention component aimed specifically

at improving birth outcomes. The Uruguayan program condi-
tions, which included ANC attendance during pregnancy, were
not enforced. Details on each of the interventions are provided
in the Supplemental Results.

Evaluation designs of the reviewed studies

All studies used experimental or quasi-experimental evaluation
designs (Table 1). For the PLA study in Nepal (38), study clusters
were first stratified by population size and accessibility. Within
each stratum, clusters were then randomly assigned to 1 of 3
treatment arms (PLA only, PLA plus a food transfer, or PLA
plus a cash transfer) or the control arm. The Nepalese trial
was disrupted due to ethnic conflict in the field team. As a
consequence, many outcomes were not assessed for a large
percentage of study subjects. Birth weight was assessed for only
22% of the study population.

In Mexico, Barber and Gertler (36, 37) used the cluster-
randomized rollout of Progresa in rural areas to estimate
program impacts. Communities were randomly assigned to
either receive the intervention immediately or 18 mo later. The
randomized villages did not provide the necessary statistical
power for Barham’s (39) neonatal mortality study, so she used
a quasi-experimental evaluation design with the year- and
community-specific percentage of households in the Progresa
program as the treatment variable.

Quasi-experimental designs were also used in the 2 studies
that estimated the impacts of India’s Janani Suraksha Yoijana
(JSY) program (21, 40). The first study used exact matching,
before-and-after comparisons, and district-level difference-in-
difference analyses (21). The second JSY evaluation used only a
difference-in-difference approach to estimate program impacts
(40). The key difference between the 2 JSY studies is how
treatment was defined in the difference-in-difference analysis:
Lim et al. (21) defined it as the fraction of all births receiving JSY
support in the 12 mo preceding the survey. In contrast, Powell-
Jackson and colleagues (40) defined it as the proportion of
women delivering in a public facility who received JSY support.

A quasi-experimental design was also used to evaluate
the Familias en Acción program in Colombia (41). All
municipalities in the study universe were classified in 25 strata
according to location, population size, urbanicity, quality of
life, and education and health infrastructure. Two municipalities
receiving the program were randomly selected from each
stratum, and each treatment municipality was matched with
a purposively selected comparison municipality from the same
stratum. Important details about study design and methods
are missing in the Colombian study. The Uruguayan study
(42) employed a fuzzy regression discontinuity design (a quasi-
experimental approach). PANES (Plan de Atención Nacional
a la Emergencia Social) eligibility depended on the household
income falling below a fixed cutoff. The authors compared
mothers and their newborns just below the eligibility threshold
(the treatment group) to mothers and newborns just above this
cutoff (the comparison group).

Study outcomes

The most commonly reported birth outcomes were birth weight
(4 studies), low birth weight (3 studies), and neonatal mortality
(3 studies; Table 1). Other birth outcomes were preterm delivery
(2 studies); gestational age or gestational length at birth (2
studies); weight, length, and circumference within 10 d after
delivery (1 study); head circumference (1 study); stillbirths
(baby born with no signs of life at or after 28 weeks of gestation,
1 study); perinatal mortality (stillbirth or death of the child

Social assistance programs and birth outcomes 3843
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FIGURE 1 PRISMA flow diagram of studies evaluating the impact of social assistance on birth outcomes. Abbreviation: PRISMA, Preferred
Reporting Items for Systematic Reviews and Meta-Analysis.

within the first week after a live birth, 1 study); 1-d mortality
(death within 24 h after birth, 1 study); and the Apgar score (1
study).

In terms of nutrition pathways, only 1 study assessed
maternal dietary intake during pregnancy; 2 other studies
assessed this outcome indirectly. Some of the studies also looked
at pathways related to health service utilization outcomes, such
as the number of ANC visits (4 studies) and delivery at a health
facility (4 studies). No outcomes related to nutrition and health
pathways were assessed in the studies.

Impacts on birth weight and low birth weight

The 4 studies assessing birth weight found a consistent, positive
impact on this outcome. In Nepal, the effect on birth weight
(measured within 72 h after birth) was limited to the PLA-
plus-food arm, in which a 78 g impact (95% CI: 15.6–140.5;
P = 0.0143) was found; the point estimate of the impact in
the PLA-plus-cash arm (50 g) was not significantly different
from 0, likely because of the considerable loss in statistical
power following severe attrition due to the problems in the field
team (38). No birth-weight effect was found in the PLA-alone
arm. Given the large loss to follow-up (78%), the authors also
estimated the impact on newborn weight by using all weights
measured within 10 d after birth, which were available for
27% of eligible newborns. Significant program effects on this
outcome were found in the PLA-plus-cash arm (69 g; 95%
CI: 3.2–134.4; P = 0.0397) and the PLA-plus-food arm (72 g;
95% CI: 7.5–137.2; P = 0.0288), but not in the PLA-only arm.
The intervention had no impact on the prevalence of low birth
weight.

Barber and Gertler (36, 37) found that Progresa had a
positive effect on birth weight, ranging from 102 g (SE = 58.3;
P < 0.10) to 127 g (95% CI: 21.3–233.1; P = 0.02); the
program reduced the prevalence of low birth weight by an
estimated 4.4 (SE = 0.025; P < 0.1), to 4.6 percentage
points (SE = 0.024; P = 0.05). With a low-birth-weight
prevalence in the control group of 10.3%, this suggests that

the program almost halved the prevalence of low birth weight.
In Colombia, the impact of the Familias en Acción program
on birth weight was limited to urban areas (41), but we deem
the estimated impact of 578 g (SE = 0.143; P < 0.05) to be
biologically implausible since women in the study were not
severely undernourished prior to the intervention. PANES in
Uruguay was found to have a positive effect on birth weight of
31 g (SE = 18.4; P < 0.1) (42). It reduced the prevalence of low
birth weight by 1.9 percentage points (SE = 0.007; P < 0.01),
to 2.5 percentage points (SE = 0.011; P < 0.05), equivalent
to a 20% reduction of the preprogram prevalence. Additional
analyses showed that the program’s impact on birth weight was
larger for premature children, children of unmarried mothers,
and teen mothers. Across the 4 studies, the overall certainty of
evidence on birth weight and low birth weight was rated as very
low (Table 2; Supplemental Results).

Impact on mortality

Evidence on neonatal mortality was found in India and Mexico
(21, 39, 40). Neonatal mortality was dropped as an outcome
from the Nepalese study due to the challenges faced while
implementing the study. The 2 studies estimating the impact
of the JSY program in India found evidence of an impact on
perinatal and neonatal mortality: Lim and colleagues (21) found
reductions in perinatal mortality of 3.7 (95% CI: –5.2 to –2.2;
P < 0.05) to 4.1 (95% CI: –5.7 to –2.5; P < 0.05) deaths/1000
pregnancies in 2 of the 3 model specifications (the difference-
in-difference model did not demonstrate a significant program
impact), equivalent to a 9% to 10% reduction. The estimated
reduction in neonatal mortality (significant in the same 2 model
specifications) was 2.3 (95% CI: –3.7 to –0.9; P < 0.05) to
2.4 (95% CI: –4.1 to –0.7; P < 0.05) deaths/1000 live births,
equivalent to a 7% reduction. Interestingly, the largest mortality
reductions were found in the non-high-focus states, which were
defined as having low in-facility birth coverage (Table 1). In
contrast, Powell-Jackson et al. (40) found that the impact of
JSY was limited to districts with coverage above 50%. In these

3850 Leroy et al.



TA
B

LE
2

A
ss

es
sm

en
t

of
ce

rt
ai

nt
y

of
ev

id
en

ce
us

in
g

th
e

G
R

A
D

E
ap

pr
oa

ch
of

st
ud

ie
s

ev
al

ua
tin

g
th

e
im

pa
ct

of
so

ci
al

as
si

st
an

ce
on

bi
rt

h
ou

tc
om

es
1

Ou
tc

om
e

(n
of

ea
ch

st
ud

y
ty

pe
)

Li
m

ita
tio

ns
Co

ns
is

te
nc

y
Di

re
ct

ne
ss

Pr
ec

is
io

n
Pu

bl
ic

at
io

n
bi

as
Ov

er
al

lc
er

ta
in

ty
of

ev
id

en
ce

2

Bi
rth

w
ei

gh
t

(2
RC

Ts
,2

qu
as

i-e
xp

er
im

en
ta

l
st

ud
ie

s)

Ve
ry

se
rio

us
lim

ita
tio

ns

•
Se

ve
re

lo
ss

to
fo

llo
w

-u
p

(3
8)

•
Di

ffe
re

nc
es

in
re

ca
ll

pe
rio

ds
be

tw
ee

n
tre

at
m

en
ta

nd
co

nt
ro

lm
ay

ha
ve

bi
as

ed
fin

di
ng

s
(3

6,
37

)
•

Co
nf

ou
nd

in
g

du
e

to
he

al
th

-c
ar

e
ex

pa
ns

io
n

(3
6,

37
)

•
M

is
si

ng
de

ta
ils

on
de

si
gn

an
d

m
et

ho
ds

(4
1)

Se
rio

us
in

co
ns

is
te

nc
y

•
Im

pa
ct

es
tim

at
es

ra
ng

ed
fro

m
31

to
57

8
g

•
La

rg
es

te
ffe

ct
is

bi
ol

og
ic

al
ly

im
pl

au
si

bl
e

(4
1)

N
o

se
rio

us
in

di
re

ct
ne

ss
N

o
se

rio
us

im
pr

ec
is

io
n

Li
ke

ly
pu

bl
ic

at
io

n
bi

as

•
Pr

im
ar

y
ou

tc
om

e
(re

gi
st

er
ed

)i
n

on
ly

1
st

ud
y

(3
7)

•
De

ci
si

on
to

pu
bl

is
h

th
e

re
su

lts
of

se
co

nd
ar

y
im

pa
ct

an
al

ys
es

po
ss

ib
ly

in
flu

en
ce

d
by

si
gn

ifi
ca

nc
e

of
th

e
es

tim
at

es
.

Ve
ry

lo
w

N
eo

na
ta

lm
or

ta
lit

y
(3

qu
as

i-e
xp

er
im

en
ta

l
st

ud
ie

s)

Ve
ry

se
rio

us
lim

ita
tio

ns

•
Co

nf
ou

nd
in

g
du

e
to

he
al

th
-c

ar
e

ex
pa

ns
io

n
(3

9)
•

Ch
al

le
ng

e
of

de
fin

in
g

tre
at

m
en

t,
po

ss
ib

le
re

ve
rs

e
ca

us
al

ity
,a

cc
ur

ac
y

of
th

e
m

or
ta

lit
y

m
ea

su
re

po
ss

ib
ly

as
so

ci
at

ed
w

ith
pr

og
ra

m
up

ta
ke

(2
1,

40
)

Se
rio

us
in

co
ns

is
te

nc
y

•
Im

pa
ct

es
tim

at
es

ra
ng

ed
fro

m
no

t
si

gn
ifi

ca
nt

to
15

%
•

St
at

is
tic

al
po

w
er

ca
lc

ul
at

io
ns

no
t

pr
ov

id
ed

N
o

se
rio

us
in

di
re

ct
ne

ss
Se

rio
us

im
pr

ec
is

io
n

Li
ke

ly
pu

bl
ic

at
io

n
bi

as

•
N

ot
a

pr
im

ar
y

or
re

gi
st

er
ed

ou
tc

om
e

in
an

y
of

th
e

st
ud

ie
s

•
De

ci
si

on
to

pu
bl

is
h

th
e

re
su

lts
of

se
co

nd
ar

y
im

pa
ct

an
al

ys
es

po
ss

ib
ly

in
flu

en
ce

d
by

si
gn

ifi
ca

nc
e

of
th

e
es

tim
at

es
.

Ve
ry

lo
w

1
A

dd
iti

on
al

de
ta

ils
ar

e
pr

ov
id

ed
in

th
e

te
xt

.A
bb

re
vi

at
io

ns
:G

R
A

D
E

,G
ra

di
ng

of
R

ec
om

m
en

da
tio

ns
,A

ss
es

sm
en

t,
D

ev
el

op
m

en
t

an
d

E
va

lu
at

io
ns

;R
C

T,
ra

nd
om

iz
ed

co
nt

ro
lle

d
tr

ia
l.

2
G

R
A

D
E

W
or

ki
ng

G
ro

up
gr

ad
es

of
ev

id
en

ce
ar

e
as

fo
llo

w
s.

H
ig

h
qu

al
ity

in
di

ca
te

s
th

at
w

e
ar

e
ve

ry
co

nfi
de

nt
th

at
th

e
tr

ue
ef

fe
ct

lie
s

cl
os

e
to

th
at

of
th

e
es

tim
at

e
of

th
e

ef
fe

ct
.M

od
er

at
e

qu
al

ity
in

di
ca

te
s

th
at

w
e

ar
e

m
od

er
at

el
y

co
nfi

de
nt

in
th

e
ef

fe
ct

es
tim

at
e:

th
e

tr
ue

ef
fe

ct
is

lik
el

y
to

be
cl

os
e

to
th

e
es

tim
at

e
of

th
e

ef
fe

ct
,b

ut
th

er
e

is
a

po
ss

ib
ili

ty
th

at
it

is
su

bs
ta

nt
ia

lly
di

ffe
re

nt
.L

ow
qu

al
ity

in
di

ca
te

s
th

at
ou

r
co

nfi
de

nc
e

in
th

e
ef

fe
ct

es
tim

at
e

is
lim

ite
d:

th
e

tr
ue

ef
fe

ct
m

ay
be

su
bs

ta
nt

ia
lly

di
ffe

re
nt

fr
om

th
e

es
tim

at
e

of
th

e
ef

fe
ct

.V
er

y
lo

w
qu

al
ity

in
di

ca
te

s
th

at
w

e
ha

ve
ve

ry
lit

tle
co

nfi
de

nc
e

in
th

e
ef

fe
ct

es
tim

at
e:

th
e

tr
ue

ef
fe

ct
is

lik
el

y
to

be
su

bs
ta

nt
ia

lly
di

ffe
re

nt
fr

om
th

e
es

tim
at

e
of

ef
fe

ct
.

Social assistance programs and birth outcomes 3851



districts, neonatal mortality was 3.1 deaths/1000 live births
lower (SE = 0.0016; P < 0.1), a 10% reduction compared to
districts with a coverage level below 10%. When covariates
were added to the model, however, the point estimates were no
longer significant. The effect on 1-d mortality was a decrease
of 2 deaths per 1000 live births (SE = 0.0012; P < 0.1),
equivalent to a 13% reduction. This estimate did not change
when covariates were added to the model. No impact was found
at coverage levels lower than 50%.

In rural Mexico, the estimated effect of Progresa on neonatal
mortality ranged from –0.64 (SE = 0.39; P < 0.1) to –1.32
(P < 0.1) deaths/1000 live births, depending on the model
specification (39). This indicates that the program may have
reduced neonatal mortality by about 1 neonatal death per
1000 live births, representing a 10% reduction in the neonatal
mortality rate (given a rate of about 9 deaths per 1000 live
births in the total sample). The effect was limited, however,
to municipalities where the preprogram neonatal mortality
rate was above the sample median. In these municipalities,
the program reduced mortality by an estimated 2.5 neonatal
deaths/1000 live births (SE = 0.88; P < 0.05), equivalent
to a 19% reduction. The analysis of effect modifications by
municipality characteristics resulted in inconsistent findings.
The program impact was higher in municipalities with fewer
households with electricity or in those with larger households
(P for interaction < 0.01). The impact on mortality was smaller,
however, in municipalities where fewer households had access
to piped water (P for interaction < 0.05), in those with more
households with dirt floors (P < 0.01), and in those with a larger
proportion of the population working in the agricultural sector
(P < 0.01). The certainty of the evidence for neonatal mortality
was graded as very low (Table 2; Supplemental Results).

Impact on other birth outcomes

No impact was found on gestational length or prematurity in
the Nepalese and Uruguayan studies where these outcomes were
measured. No impact was found in Nepal on length or head
circumference measured within 10 d after birth. Even though
listed in the methods section of this study, no statistical analysis
on stillbirths was reported. In Uruguay, the impacts on the 1-
and 5-min Apgar scores were 0.09 (SE = 0.037; P < 0.05) and
0.06 (SE = 0.027; P < 0.05), respectively.

Impact on nutrition outcomes along the impact
pathways

In Nepal, the impact on diet-related outcomes was limited
to the PLA-plus-cash arm: women’s dietary diversity score
in this arm was 0.55 food groups higher compared to the
control arm (95% CI: 0.12–0.99; P = 0.013). The effect on
the number of eating occasions per day in this arm was +0.3
(95% CI: 0.1–0.5; P = 0.007). Barber and Gertler (36, 37)
used the time spent as a Progresa beneficiary as a proxy
for the cumulative effect of the program’s fortified food and
of improvements in the household diet as a consequence of
behavior change communication and the cash transfer. The lack
of a statistically significant association between birth weight and
length of program exposure led the authors to conclude that
the birth-weight effect did not operate through improvements in
nutritional status. Given the absence of an effect on care seeking
during pregnancy in the Uruguayan program, the authors
concluded that the effect on birth weight must be driven by
improvements in maternal nutrition during pregnancy due to
the cash transfers.

Impact on health outcomes along the impact
pathways

The 2 evaluations of India’s JSY program found mixed results
on ANC care seeking: Lim et al. (21) found a statistically
significant effect on the proportion of women with a least 3
ANC visits [+11 percentage points (pp) in each of the 3 model
specifications], but no effect was found by Powell-Jackson et
al. (40). In line with the program design, positive effects were
found on delivery in a health facility and births attended by a
skilled birth attendant. Lim et al. (21) found large effects on
the proportion of women delivering in a health facility (+44 to
49 pp across the 3 model specifications) and the proportion of
births attended by a skilled birth attendant (+36 to 39 pp idem).
The second JSY evaluation (40) estimated that in districts with
at least 50% coverage, delivery in a health facility increased by
7.5 pp [SE = 0.0093; P < 0.01; 8.2 pp when controlling for
covariates (SE = 0.0084; P < 0.01)], delivery in a public health
facility increased by 11 pp [SE = 0.0086; P < 0.01; 10.0 pp
idem (SE = 0.0084; P < 0.01)], and health worker–attended
deliveries increased by 5.6 pp [SE = 0.0090; P < 0.01; 6.3 pp
idem (SE = 0.0081; P < 0.01)].

In Nepal, where a significant effect on birth weight measured
within 10 d was found in the PLA-plus-cash and PLA-plus-food
arms, women in the PLA-plus-food arm were significantly more
likely compared to women in the control arm to deliver at a
health institution (OR, 1.45; 95% CI: 1.03–2.06; P = 0.0344).
No effect on place of delivery was found in the PLA or PLA-
plus-cash arms.

Barber and Gertler (37) found no impact of Mexico’s
Progresa program on ANC seeking, which was already high (6.4
visits per pregnancy) in the absence of the program. The authors
reported that the program had a positive effect on the quality
of the care received. The assessment of quality, however, was
based on mothers’ recall of the different procedures received.
The authors concluded that the impact on birth weight was
due to the higher quality of the prenatal care received, which
was in turn a consequence of empowering women to negotiate
better care from health-care providers. Although the Progresa
program was shown to increase women’s empowerment (43,
44), the program’s impacts on quality of care or of women’s
negotiation skills with health-care providers were not directly
measured. The Uruguayan program did not have a positive
effect on ANC seeking but increased public hospital delivery
by 3.1 pp (SE = 0.015; P < 0.05).

Discussion

We reviewed the literature on the impacts of social assistance
programs on birth outcomes in low- and middle-income
countries. The 4 studies that assessed birth weight found
positive impacts on this outcome (36–38, 41, 42), which ranged
from 31 g to 578 g. Of the 3 studies that reported on neonatal
mortality, 2 documented significant effects on this outcome,
with estimated reductions ranging from 0.6 to 3.1 deaths per
1000 live births (21, 39, 40). Except for significant effects on 1-
and 5-min Apgar scores in 1 study (42), none of the other birth
outcomes reported in the reviewed studies were found to benefit
from the social assistance programs.

In spite of the relatively low certainty of the evidence, the
size of the estimated impacts on birth weight and neonatal
mortality is clinically relevant. A meta-analysis of energy and
protein supplementation interventions during pregnancy found
an increase in birth weight of 41 g (6). Multiple-micronutrient
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supplementation had a similar effect on this outcome (38 to
40 g) (45). The birth-weight effects of nutrition education to
increase energy and protein intakes appear to be limited to
undernourished women: 2 small trials showed an effect of
490 g (6). Known effective interventions aimed at lowering
neonatal mortality have effect sizes that vary from 0.36 to 1.55
deaths/1000 live births (20).

Evidence on the nutritional pathways of impact in the
reviewed studies was limited. Only 1 of the studies, the
evaluation of the Nepalese intervention (38), assessed maternal
diet–related outcomes. The impact on women’s dietary diversity
during pregnancy and on the number of daily eating occasions
was limited to the PLA-plus-cash arm, even though the
intervention’s effect on birth weight was found in both the PLA-
plus-cash and the PLA-plus-food arms. Barber and Gertler (36,
37) used the time spent as a Progresa beneficiary as a proxy for
the cumulative effect the program could have had on beneficiary
women’s nutritional status through the consumption of the
fortified food, exposure to behavior change communications,
and improvements in the household diet as a consequence
of the cash transfer. They regressed birth weight on program
months and concluded, based on the statistical insignificance
of the regression coefficient, that the program impact did not
operate through improvements in maternal nutritional status. It
is unclear, however, whether the study was powered to detect
an association between time in the program and birth weight.
In addition, it is possible that the association between program
months and birth weight is not linear; misspecification of the
functional form may thus explain the lack of an association,
too.

Evidence on health pathways was mixed. JSY in India
increased the proportion of women with at least 3 ANC visits
even though the program did not promote the use of ANC
(21, 40). Mexico’s conditional cash transfer program required
pregnant women to attend at least 5 ANC visits, but no effect
on this outcome was found because of the already high number
of visits (6.4) in the absence of the program (37). The ANC
requirement in Uruguay was never enforced, and no impact
was found on this outcome (42). As would be expected given
the program conditionality, an increase in delivering in a health
facility was observed in the JSY program in India (21, 40).
Barber and Gertler (36, 37) concluded that the impact on birth
weight in Mexico was due to the higher quality of the prenatal
care received, which in turn was due to women being more
empowered to demand better care from health-care providers.
This conclusion, however, was not supported by data. Even
though the program had an impact on women’s empowerment
(43, 44), there is no evidence that women were more empowered
to “demand” better health services. In addition, the measure
of health services quality was solely based on women’s recall.
Finally, which biological mechanism could have resulted in an
impact on birth weight of over 100 g as a result of better-
quality ANC visits is unclear. A positive impact on facility
delivery was found in 1 of the arms in Nepal, where facility
delivery was promoted through the PLA, and in the Uruguayan
program, which did not include any program activity targeting
this outcome (38, 42).

What are the implications of our findings for policy and
research? Even though the quality of the reviewed studies
varied, the evidence suggests that social assistance programs
can improve birth outcomes. This conclusion is supported by
other evidence on their effectiveness. Cash transfer programs
have been demonstrated to be an effective policy tool to
reduce poverty, improve household food security, and increase

spending on nutrient-rich foods; increase health care–seeking
behavior, especially when health visits are a program require-
ment; have been shown to improve psychosocial health and to
reduce domestic violence by a male partner; and may increase
women’s social capital and decision-making power (11, 12,
15, 46, 47). Social assistance programs thus hold tremendous
promise to improve birth outcomes through improvements in
income, food security, and household consumption of nutritious
foods, and more directly through improvements in pregnant
women’s nutritional and physical and mental health statuses
and increased use of ANC services and skilled birth attendants.

Following the WHO recommendation to expand research on
the effectiveness of cash transfers and related approaches for
improving birth outcomes, and given that existing evidence is
promising but has very low certainty, carefully designed impact
evaluations are needed to quantify the effects of social assistance
programs on birth outcomes. Quasi-experimental studies are
more feasible than randomized trials for mortality outcomes,
since the detection of a meaningful mortality effect requires
a very large sample size. This makes sufficiently powered
randomized mortality trials prohibitively expensive to conduct,
especially since social assistance interventions are difficult
to randomize at the individual level; cluster randomization
further increases sample size requirements. However, the use of
randomized designs to evaluate the impacts of social assistance
programs on other birth outcomes, such as birth weight,
preterm delivery, and being small for gestational age, is achiev-
able and would strengthen the evidence base. Even though
the authors of the quasi-experimental designs included in this
review used a variety of methods to reduce selection bias, the
possibility of this bias affecting the results cannot be excluded
(see last column in Table 1). The biologically implausible birth-
weight impact of nearly 600 g in the Colombian study may be
a consequence of this problem (41). Studies should attempt to
measure birth outcomes directly rather than through maternal
recall. Impact evaluations also need to be adequately powered
to detect meaningful improvements in birth outcomes. Only 1
of the studies (the evaluation of the Nepal program) conducted
ex ante power calculations. The absence of information on the
minimum effects the studies were powered to detect makes
it impossible to assess whether impact estimates that are not
significantly different from 0 reflect a true absence of impact or
are simply due to the study not being sufficiently powered.

Evaluation studies should also elucidate the underlying
mechanisms of impact to confirm the plausibility of findings and
to adapt programs and increase their effectiveness. Since micro-
and macronutrient deficiencies are important determinants of
poor birth outcomes, assessing the impact of programs on
dietary adequacy during pregnancy is important. Evaluations
should also measure the impacts on ANC seeking, the quality
of care women receive, and women’s empowerment in nutrition
and health domains.

A number of other considerations would allow evidence
to better inform policies and programs. Evaluation studies
need to be conducted on a variety of programs in different
settings to understand how intervention characteristics and
contexts affect the sizes of the impacts on birth outcomes.
Studies could be designed to better understand the differen-
tial effects of including pregnancy-specific behavior change
communication and counseling and of using social protection
programs to distribute special micronutrient-fortified foods and
micronutrient supplements. Impact studies should also assess
potential unintended negative consequences on outcomes, such
as a decline in service quality of ANC, reduced pregnancy
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spacing, and excess pregnancy weight gain and subsequent
weight retention during the postpartum period, as recently
shown in Guatemala (48). Finally, we recommend that impact
evaluation studies also measure the financial and economic
program costs. This will allow donors and policy-makers to
compare the costs and benefits of social assistance programs
to the costs and benefits of other solutions to improve birth
outcomes.
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