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Abstract

Background Maternal and child undernutrition remains a major global health concern despite modest progress.
Accelerating reductions in stunting and wasting will require increased investments in nutrition-sensitive interven-
tions, which target nutrition impacts outside of the healthcare setting. This review examines the effects of four types
of nutrition-sensitive interventions —cash/food transfers, nutrition-sensitive agriculture, water/sanitation/hygiene,
and school nutrition— on maternal and child nutrition outcomes and dietary diversity.

Methods We synthesized the evidence using an initial broad search and synthesis for nutrition-sensitive interven-
tions, followed by targeted searches and syntheses for specific interventions and nutrition outcomes. Meta-analyses
were performed to evaluate the impacts of cash transfers and agricultural interventions, while a narrative synthesis
was produced for additional nutrition-sensitive interventions. Additionally, qualitative synthesis was incorporated

to provide insights into the relationship between implementation context and program effectiveness.

Results Our initial evidence synthesis included 260 quantitative studies, and additional targeted searches produced
72 eligible articles. Meta-analyses reveal positive impacts on dietary diversity for cash transfers without nutrition-
specific components (0.14 SMD; 95% Cl: 0.06-0.22), and some nutrition-sensitive agricultural interventions (0.24
SMD; 95% Cl: 0.11-0.37). Cash transfers have larger effects on dietary diversity when they include behavior change
communication or other nutrition-specific elements (0.41 SMD; 95% Cl; 0.15-0.66), whereas agriculture programs
with nutrition-specific elements do not show larger effects on dietary diversity than those without. Narrative synthe-
ses indicate that homestead food production interventions may reduce anemia, school feeding interventions may
improve anthropometric outcomes, and WASH interventions are most effective when combined with other nutrition
initiatives.

Conclusions We find consistent evidence that nutrition-sensitive programs contribute to dietary diversity and may
have small but positive effects on nutrition outcomes, such as anthropometric outcomes and anemia. Integrating
nutrition into social protection, agriculture, and education sectors is essential for addressing the underlying causes
of malnutrition, such as dietary diversity.
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Background

Despite progress and concerted efforts, maternal and
child undernutrition remains a major global health
concern, as 45 million children under age 5 suffer from
wasting, and 148.1 million children are affected by stunt-
ing [92]. Further, anemia is the most common micro-
nutrient-related deficiency worldwide, with women and
children under 5 years of age being the most affected
groups [32].

Accelerating multisectoral actions is critical because
to date progress is lagging in fulfilling the maternal and
child nutrition Sustainable Development Goal (SDG) tar-
gets (SDG 2.2), including stunting, wasting, maternal and
child anemia, low birthweight, and obesity. While exclu-
sive breastfeeding has seen larger improvements, pend-
ing work remains on this target as well. Existing literature
increasingly suggests that nutrition interventions deliv-
ered through the health sector, such as complementary
feeding, acute treatment of malnutrition, and micronu-
trient supplementation, are necessary but not sufficient
to achieve sizeable improvements in nutrition outcomes
such as stunting and wasting.

Achieving accelerations in improvements in such
outcomes requires additional investments in large-
scale nutrition programs beyond the health sector,
often referred to as nutrition-sensitive interventions.
Nutrition-sensitive interventions address key underly-
ing determinants of nutrition and enhance the coverage
and effectiveness of nutrition interventions; [16, 49, 55,
79, 93]. Examples of promising nutrition interventions
outside the health sector include social protection and
safety net programs, such as cash transfers, food trans-
fers, graduation programs, water, sanitation, and hygiene
(WASH) services. Other examples of promising initia-
tives include nutrition-sensitive agriculture programs,
school nutrition programs, and early childhood devel-
opment interventions [7, 49]. Multiple studies highlight
how nutrition-sensitive interventions can create syner-
gies across sectors to generate larger impacts on nutri-
tion outcomes, such as stunting and wasting [16, 49, 54,
61,79, 90]. Annex A provides more details on the imple-
mentation models of these intervention types.

To support the investment case of nutrition-specific
actions to achieve the SDG 2.2 targets, in 2017, the
World Bank introduced an investment framework for

nutrition for the first time, providing an overview of the
investments required to reach global targets for stunt-
ing, maternal anemia, exclusive breastfeeding, and wast-
ing [86]. Since then, rigorous evidence on the impact of
interventions outside the health sector on nutrition out-
comes and dietary diversity has increased considerably
[16, 49]. To inform an update to the World Bank’s invest-
ment framework for nutrition [87], the authors investi-
gated the following research questions using an evidence
synthesis:

I. What are the effects of interventions outside the
health sector, or nutrition-sensitive interventions,
on maternal and child nutrition outcomes in low-
and middle-income countries (LMICs)?

II. What types of interventions outside the health sec-
tor contribute to improvements in nutrition out-
comes and dietary diversity for children, adolescent
girls, mothers, and women of reproductive age?
What is the magnitude of the effect(s)?

III. Through what mechanisms do interventions out-
side the health sector generate nutrition outcomes
and dietary diversity?

The conceptual framework (Fig. 1) illustrates the com-
plementary pathways toward improved nutrition out-
comes stemming from interventions delivered within and
outside the health sector.

This systematic review focused on nutrition-sensitive
interventions delivered through social protection poli-
cies and programs, WASH interventions, agricultural ini-
tiatives, and the education sector. Detailed descriptions
of the types of interventions included can be found in
Annex A. Among these interventions, we present more
in-depth meta-analyses on cash transfer and agriculture
interventions, which were the two most common inter-
ventions in the initial round of abstracts retrieved from
our search. We also examined barriers and facilitators
toward the effectiveness of cash transfer and agriculture
interventions by incorporating qualitative studies.

Methods

This section presents a summary of the synthesis meth-
ods, including inclusion criteria for the systematic review,
and the synthesis of quantitative and qualitative studies.
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Fig. 1 Framework of the pathways to improve nutrition through nutrition-specific and nutrition-sensitive interventions. Some nutrition-sensitive
interventions are delivered through the health sector (dashed box); these interventions were not included in the review

We conducted the review in two parts: 1) we conducted
an initial search to comprehensively synthesize evidence
on the effectiveness of nutrition interventions outside the
health sector; 2) to deepen our contribution to specific
evidence gaps, we did targeted searches and syntheses
for specific interventions and nutrition outcomes, such
as anemia, low birthweight (LBW), and breastfeeding.
The protocols for this review provide more details on the
methodology [23, 66].

Inclusion criteria for evidence synthesis
We derived a Boolean search string consisting of popu-
lation-, intervention-, comparison-, and outcome-related
keywords (‘PICO’). Table 1 reports a summary of the
inclusion criteria. Further details, including search terms,
can be found in the protocols [23, 66].

Study screening and coding

The first round of screening consisted of a title and
abstract review. After manually screening a subset of the
identified studies, we optimized efficiency by incorporat-
ing the artificial intelligence algorithms embedded in the
Evidence for Policy and Practice Information and Co-
ordinating Centre (EPPI)Reviewer software [91] to con-
tinuously rank unscreened documents according to their
probability of inclusion followed by the exclusion based
on a combination of artificial intelligence and human

screening. We manually screened articles until the prob-
ability of inclusion was 10 percent based on artificial
intelligence algorithms analyzing titles and abstracts.
After the probability of inclusion for remaining studies
fell below 10 percent (and reviewers were rejecting more
than 100 consecutive studies or including an equivalent
of less than 1 percent of the studies), we conducted key
word searches across the remaining unscreened docu-
ments to ensure that no eligible studies remained before
excluding them. In this way, we finalized the screening of
titles and abstracts using a combination of human and
artificial intelligence screening.

The second round of screening included a full text
review for study inclusion as well as coding whether the
study was an impact evaluation, a review, or a process
evaluation sibling study.! Additional rounds of coding
were conducted for included impact evaluations focusing
on cash transfer programs and nutrition-sensitive agri-
culture interventions [22].

Risk of bias assessment
For all impact evaluations focusing on cash transfers
or agriculture interventions, we conducted risk of bias

! We defined sibling studies as studies that focused on process evalua-
tions of the nutrition sensitive program/intervention or on the fidelity of
the implementation of the program or intervention presented in an impact
evaluation study included in our review.
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Domain

Initial Search Criteria

Targeted Search Criteria

Publication dates
Publication accessibility

Population of interest

Intervention focus

Methods

Outcomes

2013-2023

Published in English
Publicly available or shared with the synthesis team

Focuses on population(s) in low- and middle-income coun-
tries (LMICs)

Studies nutrition-sensitive interventions, including those
that fall within the purview of agriculture, WASH, social
protection (including women'’s economic empowerment),
education, and health programs

Impact evaluations (randomized controlled trials (RCTs)

or quasi-experimental studies with a comparison group);
evidence syntheses (e.g., systematic reviews, scoping reviews,
meta-analyses); costing studies (e.g., cost-benefit analyses,
cost-effectiveness studies, costing studies); qualitative sibling
studies that are directly linked to the randomized controlled
trial or quasi-experimental study (e.g., process evaluations

or implementation science linked to the intervention)

Outcomes related to nutritional status and/or dietary diversity

2013-2024

Published in English or Spanish
Available in PubMed database

Low- and middle-income countries
Young children (0-5 years); School-aged children attending
public schools; Pregnant and lactating women

Agriculture programs

WASH services

Early childhood development programs
Cash transfers

Food transfers and vouchers

School feeding programs

Maternity leave

Meta-analysis, Systematic Reviews, Randomized-Controlled
trials

Stunting, wasting, anemia, breastfeeding, low-birth weight,

dietary diversity

assessments to appraise the quality of the studies. The
risk of bias assessment focused on selection bias and con-
founding using an adapted version of the tool developed
by Waddington et al. [95]. Using these criteria, studies
were ranked as either having a low, medium, or high risk
of selection and performance bias.> Annex B presents the
risk of bias assessment tool.

Meta-analyses
After identifying and coding impact evaluations, we
extracted data from the studies of cash transfers and agri-
cultural interventions to estimate standardized mean dif-
ferences (SMDs) and their 95% confidence intervals for
nutrition outcomes across treatment and comparison
groups. The protocol describes how we first extracted
effect sizes from existing meta-analyses followed by the
extraction of effect sizes for additional included studies,
as well as specifics on how we calculated SMDs and their
95% confidence intervals for the impact evaluations [22].
We conducted separate meta-analyses for cash trans-
fers and nutrition-sensitive agriculture programs and
further disaggregated our analyses by outcome (i.e., die-
tary diversity versus anthropometric outcomes). For our
meta-analyses of cash transfer programs, we conducted
analyses to examine the pooled effect of all cash trans-
fer programs on nutrition outcomes, as well as analyses

2 We slightly simplified the tool because of the large number of included
studies. Specifically, we did not examine risk of outcome and analysis
reporting bias.

of the effects of cash transfer programs with and without
nutrition-specific components and the effects of cash
transfers with and without conditionalities. For agricul-
tural interventions, we distinguished between the effects
of agriculture programs that include nutrition-specific
information, agriculture programs that focus on increas-
ing commodity sales using livelihoods interventions,
agriculture programs that aim to improve food access
through homestead food production and vegetable gar-
dens, agriculture programs that include small animals,
livestock and fisheries, and agriculture programs that
aim to improve dietary diversity and nutrition through
improvements in women’s agency. The meta-analyses
were conducted using SMDs and standard errors from
the impact evaluations.?

Systematic review synthesis

For studies categorized as reviews during full-text
screening, we conducted an additional round of coding
to sort studies based on year, intervention type, reported
outcomes, geography (global, regional, or country-spe-
cific) and review type (meta-analysis, systematic review,
or other review type) — and to verify that each review

3 Following the meta-analyses, we transformed SMDs to odds ratios (OR)
using the following formula; Ln(OR) = Ls * SMD from (Deeks, Bossuyt,
Leeflang, & Takwoingi, 2023). This article only presents the SMDs for space
reasons. The report describing the results presents SMDs and ORs (de
Hoop, et al.,, Synthesis of Evidence on the Impacts of Nutrition-Sensitive
Interventions on Maternal and Children’s Nutrition Outcomes, 2024).
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Fig. 2 PRISMA diagram of initial search: impact evaluations and systematic reviews

contained evidence for an eligible pairing between a
nutrition intervention outside the health sector and a
nutrition outcome related to the Sustainable Develop-
ment Goals (SDGs). The updated investment framework
for nutrition presents a strength of evidence assessment
for each intervention category [87].

Qualitative synthesis

To synthesize the qualitative studies, we used a critical
appraisal tool and a thematic synthesis of the studies.
Annex C provides the codebook used for the thematic
synthesis. The protocol presents more details [22].

Results

Characteristics of the included studies

This section describes the characteristics of the included
studies. We start with a description of the included
impact evaluations and systematic reviews followed by a
discussion of the qualitative studies.

Included impact evaluations and systematic reviews

Our initial search produced a total of 8,610 unique
articles for review (see Fig. 2). Of these, we manually
screened 4,519 titles/abstracts and used artificial intel-
ligence techniques developed as part of EPPI reviewer
to exclude an additional 4,091. Of the 644 articles eligi-
ble for full text screening, we had full text access to 639
and initially excluded 266. The most common reasons
for exclusion were: i) not containing a nutrition-sensitive
intervention; ii) not meeting the methodological crite-
ria; and iii) not evaluating a nutrition outcome. During
the coding stage, we excluded an additional 113 stud-
ies that did not meet the inclusion criteria, for a total of

379 excluded studies. Thus, our initial evidence synthe-
sis included 260 quantitative studies, of which 185 were
impact evaluations and 75 were review articles. Within
the impact evaluations, 118 focused on either cash trans-
fer or agriculture interventions.*

For the initial search, approximately 70% of the 260
included studies were impact evaluations while the
remaining 30% were reviews. Figure 3 illustrates the
methodological focus of the included studies. Many stud-
ies incorporated more than one approach, so the bars
in the graph do not sum to 100 percent. Approximately
48% of all studies (68% of impact evaluations) used RCTs,
and 28% of all studies (41% of impact evaluations) used a
quasi-experimental approach, such as instrumental vari-
able regression analysis, regression discontinuity design,
differences-in-differences analysis, propensity score
matching, or other panel data method. Approximately
one-third of the included reviews contained a meta-
analysis. About half of all the impact evaluations included
were from sub-Saharan Africa, and another 28% focused
on South Asia (Fig. 4). Nearly 70% of the included reviews
contained a multi-regional or global focus.

An overview of the outcomes included in the initial
search suggests that most of the 260 included studies
focused on dietary diversity and stunting with a smaller
number of studies focused on wasting. Additional rel-
evant outcomes included food security, anemia, and
breastfeeding outcomes (Fig. 5). Many studies included
various additional anthropometric outcome measures,

* Some of these impact evaluations examined effects of the same interven-
tion (e.g., in different years or on different outcomes or evaluations con-
ducted by different teams).
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such as BMI, height-for-age, weight-for-height, weight-
for-age, categorization as underweight, and arm circum-
ference, which we categorized as “Other”?

The risk of bias assessment for studies eligible for the
meta-analysis® suggests that evaluations of cash trans-
fer programs had a lower risk of bias than evaluations of
nutrition-sensitive agriculture programs. The majority of
agriculture studies had a medium or high risk of selec-
tion bias (57% and 27%, respectively). Conversely, 49% of
the cash transfer studies in our sample had a low risk of
selection bias. Figure 6 presents the results of the risk of
bias assessment for the included impact evaluations.’

We conducted additional targeted searches for seven
types of interventions, and we include the findings for
five of these intervention types in the results section.®
Our targeted searches produced a total of 769 unique

5 We did not combine stunting and height-for-age measures or wasting and
weight-for-height measures in one meta-analysis, which is consistent with
the protocol.

6 The meta-analysis ultimately includes fewer studies because some studies
focused on different outcome measures and because some studies examined
the effects of the same program.

7 As discussed in the protocol, we only conducted risk of bias assessments
for impact evaluations of cash transfers and nutrition-sensitive agriculture
programs.

8 We do not include results for early childhood development interventions

or maternity leave policies, as our findings highlighted the need for broader
search terms and methods.

- Stunting

- Micronutrient deficiency
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I:I Wasting

- Overweight / obesity

- Food security

D Low birth weight

articles for review from databases and registers, which
were manually screened for title/abstract. Of these arti-
cles, 231 were eligible for full text screening. During the
initial review, we excluded 126 articles for reasons listed
in the PRISMA diagrams of each intervention (i.e., pro-
tocol articles, interventions, or outcomes outside of the
scope of this review). After full text review, an additional
33 were excluded. Thus, the synthesis of our targeted
searches included 72 articles, of which 54 were rand-
omized-controlled trials (RCTs) and 18 were review arti-
cles. Table 2 describes the number of articles reviewed
for each type of intervention studied, and Annex D con-
tains PRISMA diagrams for the meta-analyses and sys-
tematic reviews of the interventions studied.

In the targeted searches (72 studies included), many
studies took place in Africa (45.2%), followed by Asia
(28.2%) and then globally (16.4%), with Latin America
contributing the fewest studies (9.6%). While Africa pro-
vided the most evidence across all types of nutrition sen-
sitive interventions, more studies on food transfers and
vouchers (#=11) came from Asia (45.6%).

Included qualitative studies

Our initial systematic evidence search identified 47 stud-
ies that contained some qualitative information about
implementation of the interventions. After full-text
screening, we excluded 14 studies because they did not
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Fig. 6 Risk of selection bias for studies evaluating cash transfers (n=67) and agricultural interventions (n =44)

Table 2 Screening and reviewing process for targeted searches

Intervention Abstract Full-text Articles
review review included

Agriculture 136 37 17
WASH 117 38 6

Cash transfers 165 57 38

Food transfers and vouchers 54 21 11

School feeding 118 34 19
Maternity leave 66 22 5

Early childhood development 113 22 9

We did not include results for early childhood development interventions or
maternity leave policies, as our findings highlighted the need for broader search
terms and methods

meet the inclusion criteria (see PRISMA in Annex D) and
another 24 studies because of low quality (based on the
quality appraisal tools). We coded a total of 15 mixed-
methods studies, qualitative studies, and process evalu-
ations. We also coded a selection of systematic reviews
(n=14) focused on nutrition-sensitive agriculture,
WASH services, and nutrition-sensitive interventions in
school settings (i.e., early childhood development pro-
grams) due to the limited number of qualitative studies
for these interventions.

Evidence from meta-analyses and narrative syntheses

This section presents the results of the meta-analyses and
narrative syntheses related to the different interventions.
We start with a description of the impact of cash trans-
fers, followed by discussion around the impact of food
transfers and vouchers, nutrition-sensitive agriculture
programs, WASH interventions, and school nutrition
programs (e.g., school feeding). In each section we pre-
sent results on the impact of these programs on dietary
diversity, and anthropometric outcomes. Where evi-
dence is available, we also discuss implementation chal-
lenges and impacts on LWB, breastfeeding practices, and
anemia.

Impact of cash transfers

This section summarizes our meta-analysis results on the
impact of cash transfers on dietary diversity and anthro-
pometric outcomes, as well as our systematic review
on the impact of cash transfers on the likelihood of low
birthweight (LBW), breastfeeding practices, and anemia
incidence. A more extensive review and synthesis can be
found in de Hoop et al., [23]. Annex E presents additional
forest plots with the results of the meta-analyses.

Evidence on dietary diversity
The meta-analysis suggests stronger evidence for posi-
tive effects of programs that combine cash transfers with
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nutrition-specific elements (e.g., behavior change com-
munication) on dietary diversity than for programs that
provide cash transfers without nutrition-specific ele-
ments though both interventions show positive effects
(see Figs. 7 and 8). Cash transfers with nutrition-specific
components have an average effect of 0.41 standard
deviations on dietary diversity (95% CI: 0.15, 0.66).” The
meta-analysis suggests that cash transfers without addi-
tional nutrition-specific components may, on average,
increase dietary diversity by 0.14 standard deviations
(95% CI: 0.06, 0.22). Annex E includes additional meta-
analyses examining regional trends and differences in the
effects of conditional and unconditional transfers.

Evidence on anthropometric outcomes
Cash transfer programs with and without nutrition-
specific elements may reduce stunting and wasting inci-
dence, but the average effects are small in magnitude.
Cash transfers without nutrition-specific interventions,
on average, result in statistically significant reductions of
0.08 standard deviations in stunting (95% CI: —0.15, 0.00)
and 0.07 standard deviations in wasting (95% CI: —0.12,
—0.01) (see Figs. 9 and 10). Cash transfers with nutrition-
specific elements do not seem to have larger effects than
cash transfers without nutrition-specific elements on
either stunting or wasting, on average (see Annex E).
Table 3 summarizes the studies included from the
targeted searches, which assessed the impacts or asso-
ciations of cash transfers on LBW (n=4), breastfeeding
(n=3), and anemia (n=5). Next, we present results for
each of these categories.

Evidence on LBW

Studies consistently show a significant, albeit small,
reduction in LBW incidence for cash transfer recipients.
A systematic review highlighted a 1.5% decrease in LBW
cases among mothers who benefited from cash transfers
[38]. Another review observed that approximately two-
thirds of the included studies confirmed a significant link
between conditional cash transfers and a lower probabil-
ity of LBW [59]. Recent RCTs have echoed these find-
ings, reporting comparable decreases in LBW when cash
transfers are coupled with participatory elements and
behavior change initiatives [18, 82].

Evidence on breastfeeding
Three recent RCTs evaluated the effect of cash trans-
fers on breastfeeding practices [29, 41, 76]. Two of these

 However, this effect size reduces to 0.31 standard deviations (95% CI: 0.12,
0.49) when we exclude a study from the Democratic Republic of Congo with
a medium risk of selection-bias that targets children with severe acute mal-
nutrition [40].
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trials, which incorporated behavior change commu-
nication (BCC) strategies, reported small, but positive
effects. Research in Myanmar revealed an increase of 0.7
percentage points (SE=0.3, p<0.1) [29, 76]. However,
a study conducted in a humanitarian context in Soma-
lia found no significant effects [41], which may indicate
deeper structural challenges. The robustness of the evi-
dence remains modest, given the limited number of stud-
ies that have examined this particular outcome.

Evidence on anemia

The evidence on the impact of cash transfers on anemia
is mixed. While two systematic reviews reported that a
majority of studies found significant improvements in
hemoglobin concentrations and reductions in anemia
prevalence among children and/or women [67, 83], a
recent meta-analysis did not observe a significant effect
of unconditional cash transfers on such outcomes [25]. In
contrast, the meta-analysis reported a significant associa-
tion between income generation programs and improve-
ments in both hemoglobin levels and anemia.

How does implementation influence the effectiveness of cash
transfers?

The qualitative analysis suggests that factors such as
low opportunity costs (cost of participation, cost of
transportation), local ownership (by the government or
involvement of key community stakeholders), presence
of technical assistance from international organizations
(e.g., United Nations Children’s Fund or World Food
Program), and adaptability of implementation strate-
gies were facilitators for implementation. Accessibility
of distribution points was a common facilitator of cash
transfer implementation [4, 8, 42], and insufficient trans-
fer amounts combined with inflation were the most com-
monly perceived hindrance to program impacts [1, 4, 14,
39]. The qualitative analysis also stressed the importance
of matching the cash transfer mechanism with the imple-
mentation context; for example, a program with digital
components in Nigeria suffered due to lack of existing
digital infrastructure [85], and a voucher program in
Pakistan was hindered by lack of access to redeemable
items [28].

Impact of food transfers and vouchers

This section focuses on the targeted search to assess
the impact of food transfers and vouchers on nutri-
tion outcomes. We first describe the characteristics of
the interventions, followed by the main results, chal-
lenges in evaluating their impact, and issues related to
their implementation. Table 4 summarizes the 11 studies
included in the review. The results are presented in two
categories: (1) comparisons between food transfers or
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Effect %
Subgroup and ShortTitle (95% CI) Weight
Low Risk of Selection Bias
Tauseef (2022) —0—: 0.03 (-0.06, 0.12) 7.07
Field (2021) —O—IL 0.07 (-0.03,0.17) 6.90
Kurdi (2021) + 0.10(-0.02,0.21) 6.75
Tauseef (2022) + 0.11(0.02,020) 7.07
Premand (2022) + 0.12(0.00,0.24) 6.66
Brugh (2018) + 0.13(0.06,0.19) 7.32
Saville (2018) —:0— 0.16(0.01,0.31) 6.16
Mcintosh (2021) + 0.20(-0.01, 0.40) 5.28
Houngbe (2019) | —— 0.27(0.19,034) 7.19
Asfaw (2016) : —®— 058(0.49,066) 7.14
Subgroup, DL (I° = 92.1%, p < 0.000) - 0.18 (0.07,0.29) 67.54
I
High Risk of Selection Bias :
Bliss (2018) TI 0.00(-0.19,0.19) 547
Asfaw (2016) : 0.01(-0.06, 0.09) 7.27
Ferré (2014) —t— 0.03(-0.07,0.14)  6.81
Battistin (2016) ——0—:— 0.07 (-0.11,0.24) 575
Bhalla et al. 2018 —é.— 0.16(0.08,0.24) 7.16
Subgroup, DL (1" = 48.1%, p = 0.103) O: 0.06 (-0.01, 0.13) 32.46
I
Heterogeneity between groups: p = 0.085 !
Overall, DL (I' = 90.1%, p < 0.000) 0 0.14 (0.06, 0.22) 100.00
I I

-5

0 5

Fig. 7 Effects of cash transfers without additional nutrition-specific interventions on dietary diversity. Weights and between-subgroup
heterogeneity test from random effects model. Only includes Effects of Cash Transfer Programs without additional Nutrition-Specific Components

vouchers (n=3 studies, n=5 papers), and (2) compari-
sons between food transfers and/or cash transfers (=7
studies, =8 papers). In both cases, interventions are
compared against a control group.

Evidence on nutrition outcomes

All studies comparing food transfer or voucher interven-
tions to controls had other components such as behavior
change or counseling, delivery of nutrition supplements,
and promotion of health service use. Food transfers (plus
other components) were linked to significant reductions
in stunting [25, 57] and improvements in dietary diversity
[25, 58]. One study and one systematic review examined

anemia protective effects in children and mothers and
found significant positive impacts [67]. Similar effects
were reported for food vouchers (plus other compo-
nents). Food transfers and vouchers were also linked to
improvements in height-for-age [10, 25].

Studies comparing food transfers or cash transfers to
controls suggest that both interventions can be effective
in improving nutrition outcomes and dietary diversity,
and context should be carefully considered [5, 43, 67, 77].
For example, the relative effectiveness of cash and food
transfers depends on the availability and accessibility of
food markets. Such markets are often missing or non-
functioning in humanitarian contexts, which may render
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Effect %
Subgroup and ShortTitle (95% ClI) Weight
Low Risk of Selection Bias
Alderman (2022) —i— i 0.00 (-0.15,0.15) 9.93
Briaux (2020) o : 0.03 (-0.06, 0.12) 10.17
Kurdi (2021) —— . 0.10 (-0.02, 0.21) 10.09
Premand (2022) —— | 0.12(0.00, 0.24) 10.07
Saville (2018) —0—%— 0.24 (-0.02,0.49) 9.32
Gilligan (2013) —— 0.32(0.22,0.41) 10.13
Tauseef (2022) 5-0- 0.49 (0.40,0.58) 10.16
Field (2021) |—— 0.53(0.43,0.64) 10.12
Tauseef (2022) 1 —— 0.96(0.81,110) 9.94
Subgroup, DL (I° = 95.7%, p < 0.000) <> 0.31(0.12, 0.49) 89.91
l
Medium Risk of Selection Bias :
Grellety (2017) i —— 127(1.15,1.38) 10.09
Subgroup, DL (I* = 0.0%, p < 0.000) : <> 1.27 (1.15,1.38) 10.09
i
l
Heterogeneity between groups: p = 0.000 :
Overall, DL (I” = 98.0%, p < 0.000) <> 0.41 (0.15, 0.66) 100.00
T T

1

0

1

Fig. 8 Effects of cash programs with nutrition-specific elements on dietary diversity. Weights and between-subgroup heterogeneity test
from random effects model. Only includes Effects of Cash Transfer Programs with additional Nutrition-Specific Components

cash transfers less effective than food transfers for nutri-
tion outcomes in humanitarian contexts [45].

Implementation challenges related to food transfers

and vouchers

The implementation of food transfers and vouchers can
face several key challenges, including the definition and
adequate targeting of the beneficiaries. These programs
may also face distribution challenges in ensuring that the
transfers or vouchers reach beneficiaries in a timely man-
ner [28]. In addition, ensuring that the food provided or
purchased with vouchers is of adequate nutritional qual-
ity and is culturally accepted by the intended beneficiar-
ies requires careful planning and monitoring. Another
aspect that emerged in the literature is the fragility of
food transfers and vouchers during crises such as ethnic
conflicts and climate shocks [34, 35]. Careful planning,
strong governance, and community involvement could
minimize these challenges.

Impact of nutrition-sensitive agriculture programs

This section summarizes our meta-analysis results on the
impact of nutrition-sensitive agricultural programs on
dietary diversity and anthropometric outcomes, as well
as systematic review results for the impact of nutrition-
sensitive agricultural programs on anemia (lack of eligi-
ble studies preclude a review on LBW and breastfeeding
outcomes). The meta-analysis distinguishes between
agriculture programs that do and do not include nutri-
tion-specific information, agriculture programs that
focus on increasing commodity sales using livelihoods
interventions, agriculture programs that aim to improve
food access through homestead food production and
vegetable gardens, agriculture programs that include
small animals, livestock and fisheries, agriculture pro-
grams that aim to improve dietary diversity and nutrition
through improvements in women’s agency, and programs
that provide agricultural inputs, such as fertilizers and
seeds. The available impact evaluations tend to study
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Effect %
Subgroup and ShortTitle (95% Cl) Weight
Low Risk of Selection Bias
Fenn (2017) — : -0.54 (-0.61,-0.47) 6.83
Adubra et al. 2019 — -0.08 (-0.16,0.00) 6.72
Saville (2018) —— -0.07 (-0.15,0.01) 6.74
Patwardhan (2023) —— -0.06 (-0.15,0.03) 6.53
Mcintosh (2021) —_— -0.04 (-0.20,0.12)  5.49
Cahyadi (2020) I -0.02 (-0.04,-0.00) 7.23
Ahmed (2019) —_— 0.01(-0.14,0.12) 595
Field (2021) — -0.01 (-0.11,0.09) 6.40
Chakrabarti (2020) : —— 0.02 (-0.04, 0.08) 6.95
Kusuma (2017) : —1— 0.03 (-0.04, 0.10) 6.79
Abdoulayi (2017) T o 0.05 (-0.02, 0.11) 6.85
Subgroup, DL (I:' =95.4%, p < 0.000) <>> -0.07 (-0.16,0.03) 72.48
I
Medium Risk of Selection Bias E
Kandpal (2016) —_— -0.08 (-0.25,0.10)  5.13
Subgroup, DL (I” = 0.0%, p < 0.000) _ 0.08 (-0.25,0.10)  5.13
1
1
High Risk of Selection Bias :
Andersen (2015) + . -0.26 (-0.47,-0.06) 4.69
Lopez-Arana (2016) — -0.15(-0.22,-0.08) 6.79
Tonguet-Papucci (2017) :¢ -0.06 (-0.28,0.16) 4.46
Ferré (2014) | —T— 0.03 (-0.06, 0.13) 6.45
Subgroup, DL (I” = 73.9%, p = 0.009) <>> -0.10(-0.23,0.03) 22.39
1
Heterogeneity between groups: p = 0.927 :
Overall, DL (I’ =93.5%, p < 0.000) <> -0.08 (-0.15, -0.00) 100.00
I I

-5

0

5

Fig. 9 Effects of cash programs without nutrition-specific elements on the incidence of stunting. Weights and between-subgroup heterogeneity
test from random effects model. Only includes Effects of Cash Transfer Programs without additional Nutrition-Specific Components

programs that package together multiple intervention
components, which creates challenges in distinguishing
between the effects of individual agriculture program
components. Some agriculture programs fall into more
than one category (e.g., vegetable gardening programs
sometimes also focus on improving livelihoods through
access to markets). A more extensive review and synthe-
sis can be found in de Hoop et al. [23].

Evidence on dietary diversity

The meta-analysis indicates that nutrition-sensitive agri-
cultural programs may produce moderate positive effects
on dietary diversity. The meta-analysis suggests positive
effects of agricultural livelihoods programs, such as liveli-
hoods training and value chain interventions (an effect of
0.24 standard deviations (95% CI: 0.11, 0.37)), homestead
food production or vegetable garden programs (a statis-
tically significant effect of 0.24 standard deviations (95%

CI: 0.09, 0.40), and programs that focus on small animals,
livestock, and fisheries (a statistically significant effect of
0.14 standard deviations (95% CI, 0.02, 0.26)). Figures 11,
12, and 13 present these results.

The meta-analysis does not find clear evidence that
agriculture programs with nutrition-specific elements
have larger effects on dietary diversity than agricul-
ture programs without nutrition-specific elements. As
shown in Annex E, integrated agriculture and nutrition
programs have a statistically significant average effect of
0.15 standard deviations on dietary diversity (95% CI:
0.07, 0.23), which is lower than the effect size found in
other program types without nutrition-specific elements
(e.g., homestead food production or agricultural liveli-
hoods programs). Integrated agriculture, nutrition and
gender programs may have somewhat larger effects (0.23
standard deviations, 95% CI: 0.12, 0.33), but the number
of studies is small, and the effect size is not larger than



de Hoop et al. International Journal for Equity in Health (2025) 24:325 Page 13 of 36
Effect %
Subgroup and ShortTitle (95% Cl) Weight
Low Risk of Selection Bias
Abdoulayi (2017) —_— - -0.19(-0.26,-0.12)  17.50
Patwardhan (2023) —o— 0.11(-0.20,-0.02)  14.60
Kusuma (2017) + -0.07 (-0.15,-0.00)  16.93
Handa (2016) —f—o—— 0.04(-0.11,0.02)  17.83
Field (2021) : * 0.01(-0.09, 0.11) 13.62
Subgroup, DL (I = 71.4%, p = 0.007) <:> -0.08(-0.15,-0.02)  80.48
'
High Risk of Selection Bias 5
Ferré (2014) E 0.00 (-0.10, 0.10) 14.00
Tonguet-Papucci (2017) E g 0.04 (-0.18, 0.25) 5.51
Subgroup, DL (I° = 0.0%, p = 0.784) <> 0.01 (-0.08, 0.10) 19.52
Heterogeneity between groups: p = 0.103 E
Overall, DL (I* = 66.8%, p = 0.006) . 0,07 (0.12,-001) 100.00

T
-2

0

I
2

Fig. 10 Effects of cash programs without nutrition-specific elements on the incidence of wasting. Weights and between-subgroup heterogeneity
test from random effects model. Only includes Effects of Cash Transfer Programs with additional Nutrition-Specific Components

the effects of standalone nutrition-sensitive agriculture
programs.

Evidence on anthropometric outcomes

The meta-analyses suggest that nutrition-sensitive agri-
culture programs may generate reductions in stunting
and wasting, but the effect sizes are small.

Stunting Agricultural livelihoods programs lead to
reductions in stunting of 0.04 standard deviations (95%
CI: —0.07, 0.00) (see Fig. 14), and homestead food pro-
duction or vegetable garden programs result in reduc-
tions in stunting incidence of 0.05 standard deviations
(95% CI: —0.10, —0.01) (see Fig. 15). Programs that
focus on small animals, livestock, and fisheries, on aver-
age, do not have statistically significant effects on stunt-
ing (0.03 standard deviations (95% CI: —0.07, 0.01) (see
Fig. 16). Integrated agriculture and nutrition programs
(e.g., programs that combine training on vegetable gar-
dens with training on child feeding practices) and inte-
grated agriculture, nutrition, and gender programs (e.g.,
programs that combine agriculture and nutrition training
with women’s group programming) lead to reductions
in stunting of 0.04 standard deviations (integrated agri-
culture and nutrition—95% CI: —0.07, 0.00; integrated

agriculture, nutrition and gender—95% CI: —0.09, 0.00),
on average (see Annex E).

Wasting Agricultural livelihoods programs generate
reductions of wasting of 0.06 standard deviations (95%
CI: —0.12, —0.01), on average (see Annex E), while home-
stead food production and vegetable garden programs,
on average, lead to reductions of 0.08 standard deviations
in wasting (95% CI: —0.16, —0.01) (see Annex E). The
analysis does not suggest statistically significant effects
of other nutrition-sensitive agriculture programs on the
incidence of wasting.

Evidence on anemia Table 5 summarizes the 12 stud-
ies examining nutrition-sensitive agriculture programs
included in the targeted searches, which include 10 RCTs
and 2 systematic reviews (3 other reviews were excluded
from the analysis as they mainly synthesized evidence
from RCTs that were included in other places). One study
addressed agriculture and nutrition [17], another agricul-
tural livelihood programs [53], two focused on agricul-
ture livestock [69, 71], and six examined homestead food
production and vegetable gardens [11, 24, 44, 62, 68, 70]
(although 3 of these 6 papers were part of the same study
[24, 44, 68]). Nine studies were from sub-Saharan Africa,
two from South Asia, and one from East Asia and the
Pacific region.
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Effect %
Subgroup and ShortTitle (95% ClI) Weight
Low Risk of Selection Bias
Kadiyala (2021) - : 0.12(0.07,0.17) 11.06
Subgroup, DL (I" = 0.0%, p < 0.000) o : 0.12(0.07,0.17) 11.06
|
Medium Risk of Selection Bias :
Passarelli (2020) -0—{- 0.11(-0.05,0.27) 9.57
Blakstad (2021) + 0.22(-0.04,0.49) 7.48
Darrouzet-Nardi (2016) + 0.23 (0.15,0.31) 10.82
Guzman-Abril (2022) : —_—— 0.58 (0.30, 0.86) 7.30
Subgroup, DL (I° = 63.7%, p = 0.041) <> 0.26 (0.11,0.40) 35.18
:
High Risk of Selection Bias :
Persha (2018) -~ -0.09 (-0.18, 0.00) 10.67
Almanzar (2016) : -0.03 (-0.13, 0.07) 10.53
Rutherford (2016) i— : 0.02(-0.14,0.18) 9.57
SPRING (2018) I -4~ 0.46 (0.02, 0.90) 479
Merchant (2023) -:-—+— 0.54(0.19,0.89) 6.08
Kafle (2016) : g 0.62(-0.02, 1.25) 2.94
Alaofée (2019) : —e 0.77 (0.60, 0.95) 9.19
Subgroup, DL (I" = 93.1%, p < 0.000) @ 0.28 (0.03,0.54) 53.76
|
Heterogeneity between groups: p = 0.121 !
Overall, DL (I" = 90.0%, p < 0.000) é 0.24 (0.11,0.37) 100.00
I |

-1

Fig. 11 Effects of agriculture and livelihoods programs on dietary diversity. Weights and between-subgroup heterogeneity test from random

effects model

There is mixed evidence on the impact of nutrition-
sensitive agricultural programs on anemia. One RCT
in Tanzania in which interventions had components
of integrated agriculture and nutrition, as well as home
food production and vegetable gardens, did not find sig-
nificant effects on anemia prevalence or hemoglobin con-
centration either for children or women [17]. One study
with components of agriculture and livelihoods (Sene-
gal), which involved milk production in return for money
and fortified yogurt, reported improvements in hemo-
globin levels (MD=0.55 g/dL, 95% CI: 0.27, 0.84), but no
significant effects on anemia [53].

Most studies included in the targeted review focused on
homestead food production and vegetable gardens, and
about two-thirds of them reported significant reductions
in anemia prevalence and/or hemoglobin concentration.
For example, a plant-based enhanced homestead food
production intervention in Cambodia reported reduc-
tions of 14 percentage points in anemia (MD = -0.14 pp;
p<0.05) [62]. A study involving an enhanced homestead
food production intervention plus behavior change com-
munication components in Nepal found improvements
in hemoglobin levels and a 24-percentage-point reduc-
tion in the odds of children being anemic (OR 0.76, 95%
CI: 0.59, 0.98) [70]. Two studies linked to agriculture
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Effect
(95% ClI)

%
Weight

Gelli (2018) —— 0.24(0.12,0.36) 10.23
Subgroup, DL (I = 0.0%, p < 0.000) <> 0.24(0.12,0.36) 10.23
|
Medium Risk of Selection Bias E
Baliki (2023) —— 0.11(-0.04,0.26) 9.87
Passarelli (2020) e 0.11(-0.05,027) 9.75
Rosenberg (2018) # 0.22(-0.07,052) 7.77
Blakstad (2021) 4 0.22(-0.04,0.49) 8.14
Olney (2016) —— 0.28 (0.15,0.41) 10.12
Guzman-Abril (2022) | ———— 0.58 (0.30, 0.86)  8.00
Subgroup, DL (I° = 55.4%, p = 0.047) <> 0.23(0.11,0.35) 5364

High Risk of Selection Bias

1

;

]
Persha (2018) —— : -0.09 (-0.18, 0.00) 10.51
Almanzar (2016) —— -0.03 (-0.13, 0.07) 10.42
SPRING (2018) — 0.46 (0.02,0.90) 5.72
Alaofé (2019) : —%— 077(060,095) 947

Subgroup, DL (I = 96.1%, p < 0.000)

Heterogeneity between groups: p = 0.983
Overall, DL (I” = 90.2%, p < 0.000)

0.26 (-0.10, 0.62) 36.12

0.24 (0.09, 0.40) 100.00

|
-1

0

|
1

Fig. 12 Effects of homestead food production programs on dietary diversity. Weights and between-subgroup heterogeneity test from random

effects model [6]

and livestock interventions found mixed results, while
an intervention in Ethiopia found no significant effects
on anemia after 6 months [71]. Another RCT in Ethio-
pia, examining the effects of providing egg-laying hens
to children, reports a significant increase in hemoglobin
levels and a 64% reduction in the odds of being anemic
(OR 0.36, 95% CI: 0.24, 0.54) [69]. Finally, a study in Bur-
kina Faso linking an enhanced homestead food produc-
tion intervention and BCC components involving older
women or health committees reported significant reduc-
tions in anemia of children but only when the BCC was
provided by health committees [24, 44, 68].

There is a moderate level of evidence on the impact of
nutrition-sensitive agriculture interventions on children’s
and women’s anemia.

How does implementation influence the effectiveness

of nutrition-sensitive agriculture programs?

The qualitative analysis reveals that organized sales strat-
egies may facilitate more outcomes of agricultural pro-
grams [80], while oversaturation in agricultural markets
may hinder participating farmers [73]. The analysis sug-
gests that environmental and climate-related factors,
such as land use, water access, and rainfall, could result
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—— 0.11 (-0.05,0.27) 13.71

- -— 0.22(-0.07,052) 8386
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Fig. 13 Effects of agriculture and livestock programs on dietary diversity. Weights and between-subgroup heterogeneity test from random effects

model

in implementation challenges [73],0lney, Behrman,
Iruhiriye, van den Bold, & Pedehombga, 2013; 69], thus
demonstrating the importance of carefully consider-
ing the assumptions made on pathways to outcomes for
nutrition-sensitive agriculture programs These factors
pose challenges in designing and implementing interven-
tions as well as methodological challenges when systema-
tizing the evidence.

Impact of WASH interventions

This section summarizes our narrative synthesis results
on the impact of WASH interventions on anthropometric
outcomes as well as on anemia (a lack of eligible studies
precludes a review on LBW and breastfeeding outcomes).

Evidence on anthropometric outcomes The evidence
on the impact of WASH interventions is insufficient to
present conclusive results regarding the interventions’
effects on anthropometric outcomes. However, the

evidence that exists suggests that WASH interventions
have larger effects on anthropometric outcomes when
combined with nutrition-specific services or when they
include multiple WASH components (such as sanita-
tion and hygiene services in addition to improved water
access). Existing meta-analyses show that WASH inter-
ventions have larger effects on height-for-age when they
are combined with nutrition-specific programs (0.13
SMD, 95% CI: 0.08, 0.17) [13]. Further, WASH inter-
ventions seem to have larger effects on height-for-age
if they combine water access with sanitation or hygiene
programs than if they only provide water services (0.15
SMD, 95% CI: 0.09, 0.20) and larger effects on height-for-
age for children younger than two years old (0.07 SMD,
95% CI: 0.01, 0.13; 0.20 SMD, 95% CI: 0.11, 0.29) [13, 37].
The number of studies included in these meta-analyses,
however, is too small for definitive conclusions on which
WASH services have the largest effects on nutrition
outcomes. Further, existing reviews do not distinguish
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Low Risk of Selection Bias

Mullally (2018)

Gelli (2023)

Subgroup, DL (I = 83.8%, p = 0.013)
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Medium Risk of Selection Bias
Marshak (2017)

Raza (2018)

Miller (2014)

Subgroup, DL (I = 41.8%, p = 0.179)

High Risk of Selection Bias

_l.-_
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Effect %
(95% CI) Weight

-0.26(-0.44,-007) 292
— 0.00 (-0.07,0.07)  13.58
— -0.11(-0.36,0.14)  16.49

0.13(-0.26,-001) 622

-0.02(-0.05,0.02) 27.25
e 0.00(-0.12,012)  6.39
> -0.04 (-0.10,0.03)  39.86

J"MJA

SPRING (2018) -0.12 (-0.30, 0.05) 3.40
Michaux (2019) - -0.08 (-0.19, 0.03) 7.07
Persha (2018) -0.03(-0.09,0.02) 17.94
Almanzar (2016) -0.01(-0.08,0.05) 1524
Subgroup, DL (I = 0.0%, p = 0.587) -0.04 (-0.08,0.00) 43.65

Heterogeneity between groups: p = 0.841
Overall, DL (I = 32.7%, p = 0.157)

-0.04 (-0.07,-0.00) 100.00

I
-5

o0k

I
5

Fig. 14 Effects of agriculture and livelihoods programs on the incidence of stunting. Weights and between-subgroup heterogeneity test

from random effects model

between the effects of water supply and water quality
interventions on nutrition outcomes despite previous
evidence suggesting that water quality interventions are,
on average, more effective than water supply interven-
tions in reducing diarrhea incidence [13].

Despite these shortcomings, some promising research
exists on the benefits of WASH interventions on anthro-
pometric outcomes, though it remains challenging to
distinguish between the effects of WASH services and
nutrition-specific program components. For instance, a
cluster-RCT in Kenya showed that an integrated pack-
age with agriculture, nutrition, and WASH services had
a larger effect on height-for-age than the agriculture pro-
gram alone, without nutrition and WASH services (0.11
SMD, 95% CI: 0.01, 0.19) [98]. Moreover, a cluster-RCT
assessing a community-led total sanitation campaign in
Mali found improvements in children’s height-for-age

(0.18 SMD, 95% CI: 0.03, 0.32) and reductions in stunting
(0.86 PR, 95% CI: 0.74, 1.0) [74].

One important element to consider in future studies
is that WASH interventions may have spillovers- that
is, effects that extend beyond individuals or households
that receive the intervention to others inside or outside
the community-, which could lead to an underestimation
of the impact of WASH interventions in individual-level
RCTs. Moreover, a paper by Cameron et al. indicates that
community-led total sanitation campaigns may only lead
to improvements in health outcomes if they reach com-
munity coverage of 50 to 75 percent, though these effects
stagnate after this threshold is met [20].

Evidence on anemia Table 6 summarizes 5 RCTs
included in the targeted search, that compare WASH
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Subgroup and ShortTitle (95% Cl) Weight
Low Risk of Selection Bias
Gelli (2018) + . -0.17 (-0.48,0.15)  1.77
Subgroup, DL (I =0.0%, p < 0.000) ~ === T T—— 017 (-0.48,0.15) 177
I
Medium Risk of Selection Bias :
Olney (2016) —+—5 -0.19(-0.33,-0.05) 7.78
Marshak (2017) —_— -0.13(-0.26,-0.01) 9.35
Osei (2017) — -0.03(-0.12,0.05) 15.28
Mahari (2023) - -*- 0.06 (-0.17, 0.30) 3.05
Erismann (2017) I - 0.13(-0.07, 0.39) 3.88
Subgroup, DL (I = 58.0%, p = 0.049) ¢> -0.06 (-0.15,0.04) 39.35
|
High Risk of Selection Bias .
SPRING (2018) » S— -0.12(-0.30,0.05) 5.34
Michaux (2019) —_— 0.08(-0.19,0.03) 10.49
Persha (2018) -d:-o-- -0.03 (-0.09, 0.02) 22.90
Almanzar (2016) —}—OL— -0.01(-0.08,0.05) 20.15
Subgroup, DL (I" = 0.0%, p = 0.587) <:> -0.04 (-0.08, 0.00) 58.88
I
Heterogeneity between groups: p = 0.696 :
Overall, DL (I" = 28.7%, p = 0.181) 0 -0.05 (-0.10, -0.01) 100.00
| I
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o

Fig. 15 Effects of homestead food production programs on the incidence of stunting. Weights and between-subgroup heterogeneity test

from random effects model

and/or nutrition components in sub-Saharan Africa
(n=5) and South Asia (n=1) (one study included two
countries from different regions). With the exception
of one study comparing WASH/malaria education to
nutrition counseling [27], the remaining studies focus
on assessing the impact on WASH (or some of its com-
ponents) plus nutrition interventions — such as BCC,
infant and young child feeding, counseling or education
— on anemia or hemoglobin levels. While the evidence is
inconclusive and more research is needed, studies finding
an impact on anemia tend to combine nutrition-specific
elements and WASH interventions, and the interventions
tend to be delivered within the community-household
context [89]. Basic WASH interventions seem insuffi-
cient to reduce anemia, and some evidence suggests that
combining WASH services with nutrition-specific com-
ponents does not result in larger effects than nutrition-
specific interventions focused on infant and young child
feeding practices.

Challenges in measuring the impact of WASH interventions
on nutrition outcomes

In general, more research is needed to determine the
optimal mix of agriculture, nutrition, and WASH ser-
vices to affect nutrition outcomes. WASH interventions
are considered critical for reducing the incidence of diar-
rheal diseases, which remain a leading cause of morbidity
and mortality among children under five, as suggested by
a meta-analysis indicating that water treatment reduces
the odds of all-cause in this age group [51], but the evi-
dence for the impact of WASH on anthropometric out-
comes is inconclusive. WASH interventions may improve
height-for-age z-scores for children under two vyears
of age and when water, sanitation, and hygiene services
are combined with each other. By improving access to
clean water and sanitation facilities, WASH programs
can help to prevent the spread of infections and diseases
that can cause or exacerbate anemia (i.e., hookworm);
however, evidence is inconclusive and scarce on how
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Subgroup and ShortTitle (95% Cl) Weight
Low Risk of Selection Bias
Mullally (2018) <+ : -0.26 (-0.44,-0.07) 3.59
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Subgroup, DL (I’ = 83.8%, p = 0.013) —<::>— -0.11 (-0.36, 0.14)  17.82
|
Medium Risk of Selection Bias i
Olney (2016) —_— -0.19 (-0.33,-0.05) 6.05
Osei (2017) — -0.03 (-0.12,0.05) 11.85
Raza (2018) -H} -0.02 (-0.05,0.02) 23.99
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|
High Risk of Selection Bias E
Persha (2018) —— -0.03 (-0.09,0.02) 17.72
Subgroup, DL (I = 0.0%, p < 0.000) <|:> -0.03 (-0.09,0.02) 17.72
|
Heterogeneity between groups: p = 0.793 :
Overall, DL (I = 47.8%, p = 0.063) O -0.03 (-0.07, 0.01) 100.00
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Fig. 16 Effects of agriculture and livestock programs on the incidence of stunting. Weights and between-subgroup heterogeneity test

from random effects model

these interventions ultimately affect nutrition outcomes
despite reductions in mortality [51]. Evidence-gaps also
exist on whether water quality interventions are more
effective than water supply interventions in improving
nutrition outcomes, on whether additional sanitation and
hygiene interventions increase the effects of water inter-
ventions on nutrition, and on the spillovers of WASH
interventions.

Impact of school nutrition programs

This section describes the results of the targeted search
to assess the impact of school feeding and other school
nutrition programs on nutrition outcomes. School
nutrition in this context refers to food transfers, usually
presented as meals, provided at school. Table 7 summa-
rizes the 18 studies included in the review. Studies were
grouped into four categories: (i) Synthesis reviews (n=4);
(if) Impact evaluations of school feeding interventions
including fortified foods (n=6); (iii) Impact evaluations

of school feeding interventions based on provision of
meals (n=5); and (iv) Impact evaluations of school feed-
ing programs including the distribution of supplements
(n=3), which usually include ready-to-use supplemen-
tary foods (RUSE).

Evidence on anthropometric outcomes The reviews
suggest a statistically significant effect of school nutri-
tion programs on weight-for-age (WAZ) based on a
meta-analysis (0.10 SMD, 95% CI: 0.01, 0.11) [97] and
a systemic review [52]. Studies that measured impacts
on height-for-age (HAZ) all found significant effects
as well [9, 65]. None of the studies reported adverse
effects on the risk of overweight and obesity [52], [21].
Supplementation within school nutrition programs
generally produced no effects on anthropometric out-
comes [12, 47, 48].

Evidence on anemia School nutition programs seem to
result in improvements in hemoglobin concentrations
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Table 6 Summary of the evidence of WASH interventions on anemia outcomes

Authors (year), region Features of the study

Outcome

Evidence

RCT, treatment included:

WASH (with several compo-
nents)+NSA+BCC on hygiene

and nutrition + deworming and iron
supplements in schools, vs control
RCT, 3 treatment arms: only WASH,
only IYCF, WASH & IYCF, vs stand-
ard of care (some promotion
through CWH)

Erismann et al. [26], Burkina Faso

Humphrey et al. [46], Zimbabwe
(Humphrey, et al,, 2019)

Stewart et al. [89], Bangladesh &
Kenya

RCT, 3 treatment arms: only WSH,
only nutrition (LNS+1YCF coun-
seling, and WSH + nutrition

Shrestha et al. [88], Nepal RCT, 2 treatment arms: school
garden program, and school gar-

den +WAS, health and nutrition

RCT, 2 treatment arms: nutrition
counseling, and WASH/Malaria
education

Fancony et al. [27], Angola

- Anemia

-Hemoglobin concentration

-Anemia
-Hemoglobin concentration

-Anemia
-Hemoglobin concentration

-Anemia
-Hemoglobin concentration

Intervention vs control
-No statistically significant differences
in anemia

WASH vs no-WASH

-No statistically significant differences
in hemoglobin concentration

IYCF vs no-IYCF

-1 2.03 g/L mean hemoglobin con-
centration

Interventions control

-1 anemia prevalence in Kenya

(1 32.6% only nutrition, ! 27.3%
WSH+ Nutrition) and Bangladesh
(1 8.7% only nutrition, | 7.9%
WSH + Nutrition)

Baseline compared to baseline

-1 1 percentage point in the school
garden plus intervention (no statisti-
cally significant evidence in control
or only school garden intervention)

Interventions vs control

-No statistically significant differences
between the 3 groups in the reduc-
tion of anemia or improvements

of hemoglobin concentration

[11, 21, 52]. All studies found significant associations
between school nutrition and the prevalence of anemia
and/or the hemoglobin concentration levels. In addition,
most studies targeted particularly vulnerable populations
such as displaced groups [2], rural [30], and low-income
populations [50]. Studies assessing school nutrition pro-
grams providing supplements also reported improve-
ments in anemia related indicators [12, 47, 48]. These
studies suggested that schools might be a good setting to
provide supplements for vulnerable children and increase
the chances of adequate use and consumption.

Overall, there is a moderate strength of evidence for
positive impacts of school nutrition interventions on
anemia related indicators.

Implementation challenges related to school nutrition

There are different implementation challenges linked to
school feeding and other school nutrition programs in
LMICs. Monitoring and evaluation are essential to track
the appropriateness and quality of the interventions in
addressing the nutritional outcomes of children, and to
avoid secondary problems (such as increased risks of
overweight and obesity). Cultural acceptance of the prod-
ucts and community engagement are also fundamental
components of school nutrition interventions, both of

which can be important influencers of school attendance,
which is fundamental for the interventions to have the
desired effects. In fragile settings, the delivery of school
meal programs has other layers of logistical and political
challenges. Armed conflicts produce fear and reduced
mobility — resulting in fewer trips to school for children.
Attempts by non-state actors to deliver meals is often
misunderstood as siding with one side. One study found
meaningful stakeholder engagement and strengthening
community involvement as an innovative strategy to dif-
fusing tensions and improving delivery coverage [34, 35].

Discussion

This review presents a synthesis of the effects of multi-
sectoral nutrition-sensitive approaches on most of the
nutrition outcomes of the SDG 2.2 targets (excluding
obesity), and dietary diversity. The results indicate that
while nutrition-sensitive programs can contribute to
improvements in nutrition outcomes, the effectiveness of
such approaches differs substantially across intervention
types and contexts.

Reaching the nutrition targets set by SDG 2.2 requires
multisectoral nutrition interventions capable of address-
ing the multiple determinants of malnutrition. Nutrition-
specific approaches implemented through the health
sector — which encompass a wide range of strategies that
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focus both on health care settings and community-based
strategies — can achieve larger effects on dietary diversity
or nutrition outcomes when combined with multisecto-
ral nutrition-sensitive strategies outside the health sector,
such as cash transfers.

However, this evidence is not always conclusive, con-
sidering that cash transfers with nutrition-specific
components do not show larger effects on stunting and
wasting than cash transfers without nutrition-specific
components. Similarly, the evidence does not suggest
larger effects of nutrition-sensitive agriculture programs
when they are combined with nutrition-specific compo-
nents. Nonetheless, the qualitative synthesis indicates
that a multisectoral approach can create more coher-
ent strategies and limit duplication of efforts. In addi-
tion, some individual studies indicate larger effects when
nutrition-sensitive programs are combined with nutri-
tion-specific components in multi-arm cluster-RCTs.

Despite a large increase in the number of RCTs and
quasi-experimental studies, significant evidence gaps
remain. While cash transfers show larger effects on
dietary diversity when combined with nutrition-spe-
cific components, there are too few studies to examine
whether cash transfers lead to larger reductions in stunt-
ing or wasting when they are combined with nutrition-
specific components. There is also insufficient evidence
to conclusively determine whether nutrition-sensitive
agriculture and WASH interventions have larger effects
on dietary diversity or nutrition outcomes when com-
bined with nutrition-specific components.

While the meta-analyses suggest an increase in cash
transfers’ effects on dietary diversity when combined
with nutrition-specific components, we do not find
evidence that the impact of agriculture programs on
dietary diversity increases when combined with nutri-
tion-specific components. It is unclear whether nutri-
tion-specific components are less effective in bolstering
agriculture programs than cash transfers, or whether
contextual characteristics or the higher risk of bias of
evaluations of agriculture programs may explain this
contradiction. Regardless, this finding indicates a need
for multi-arm cluster-randomized controlled trials and
quasi-experimental studies that compare the impact of
agriculture programs with and without nutrition-specific
components.

Figure 17 presents a visual overview of the existing evi-
dence. It summarizes the evidence on the interventions
for which we documented some level of evidence.

In general, the available evidence and its strength high-
light a need for research examining differences in the
effectiveness of nutrition-sensitive programs with dif-
ferent implementation models, including more evalu-
ations employing robust study designs (e.g., multi-arm
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cluster-randomized controlled trials or quasi-experi-
mental studies) and the use of implementation research
to better understand the barriers, facilitators, and strat-
egies that can support the effective implementation and
scale-up of these nutrition-specific interventions. Cur-
rently, only very few studies use mixed-methods designs,
which limits the ability of researchers to understand why
and how nutrition-sensitive interventions do (or do not)
influence dietary diversity and nutrition outcomes. This
knowledge gap shows the importance of investing in
combining quantitative and qualitative methods.

Below we present more details on the effects of differ-
ent nutrition-sensitive interventions as well as research
gaps related to the effects of the interventions.

Cash transfers

The meta-analyses indicate that cash transfers are likely
to have a substantial positive impact on dietary diversity,
especially when they are combined with nutrition-spe-
cific components such as BCC, and may reduce inci-
dence of stunting and wasting. Some evidence suggests
that cash transfers may improve birthweight, breastfeed-
ing practices, and anemia outcomes — possibly through
an increase in food security and dietary diversity. Insuf-
ficient evidence exists to examine whether unconditional
or conditional cash transfers have larger effects on stunt-
ing or wasting, and there is not enough evidence to assess
whether cash transfer programs with or without nutri-
tion-specific components, with different cash recipients,
different modalities, or different frequency of transfers
(e.g., monthly transfers vs one-time lumpsum transfers)
have different effects on nutrition outcomes. Some evi-
dence suggests that cash transfers may sustain positive
impacts on anthropometric outcomes in the longer term
[19]. However, more evidence is needed on longer-term
impacts of cash transfer programming.

Multi-arm RCTs or quasi-experimental studies could
provide more definitive evidence about the relative
effects and cost-effectiveness of cash transfers with and
without nutrition-specific components, such as BCC.
Without a critical body of multi-arm impact evaluations,
it remains challenging to examine what cash transfer
implementation models are most effective in improving
nutritional outcomes. Nonetheless, the current evidence
base indicates that cash transfers have larger effects on
dietary diversity when they are combined with nutrition-
specific components.

Food transfers and vouchers

Targeted searches suggest that food transfers and voucher
interventions, when implemented alongside nutrition-
specific components (e.g. nutrition supplements) may
positively impact stunting and dietary diversity. Such
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Water and sanitation

-WASH plus nutrition interventions
can impact stunting

-Interventions with more than one
WASH element can impact
stunting

-Programs integrating WASH,
agriculture, and nutritioncan
impact anthropometric outcomes
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Education

-Schoolnutrition interventions for
vulnerable populations such as
displaced, rural and low-income
can impact anemia and some
anthropometric indicators

Maternal and
child nutrition

-Cash transfers with or without
nutrition interventions impact
dietary diversity, stunting and
wasting

-Cash transfers with nutrition
interventions impact low
birthweight

-Mixed evidence about theimpacts
of cash transfers on anemia and
breastfeeding

-Food transfers and vouchers plus
nutrition interventions impact
dietary diversity and stunting

Social protection

Fig. 17 Summary of existing evidence

interventions may have larger effects on nutritional out-
comes in humanitarian contexts where food markets are
often missing. At the same time, some evidence suggests
that cash transfers are often more cost-effective than
food transfers in improving nutritional outcomes. This is
because of the higher logistical costs of food transfers.

More research is needed to determine the optimal mix
of food transfers, vouchers, and cash transfers as well as
their synergies with maternal nutritional supplementa-
tion. Such research could focus on the relative effects of
food transfers, vouchers, and cash transfers after govern-
ment implementation, and ways to cost-effectively scale
up food transfers, vouchers, and cash transfers, especially
in humanitarian contexts.

Agriculture

Similar to the evidence on cash transfers, the meta-anal-
yses show that nutrition-sensitive agriculture interven-
tions are a promising way to improve dietary diversity

-Agriculture livelihood programs,
homestead food production, and
small animals, livestock and
fisheries can impactdietary
diversity

-Interventions integrating
agriculture, nutrition, and gender
can impact dietary diversity and
stunting

-Agriculture livelihood programs,
and homestead food production
can impact stunting and wasting

Agriculture

and may also reduce stunting and wasting. Such inter-
ventions may reduce anemia among women and children
as well.

A previous narrative synthesis suggests that nutrition-
sensitive agriculture programs are possibly more effective
when they include nutrition and health behavior change
communication and women’s empowerment interven-
tions [78]. A meta-analysis of women’s empowerment
interventions within food systems also suggests posi-
tive effects of these programs on food security, dietary
diversity, and anthropometric outcomes [15]. However,
the meta-analysis does not show clear evidence that
agriculture programs have larger effects with or without
nutrition-specific components. This is likely because of
the substantial variation in nutrition-sensitive agricul-
ture programs, demonstrating the potential of multi-arm
RCTs and quasi-experimental studies of nutrition-sensi-
tive agriculture programs.
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WASH

There is inconclusive evidence on the effect of WASH
interventions on nutritional outcomes. While a meta-
analysis suggests that WASH services reduce mortal-
ity [51], evidence-gaps remain on whether water quality
interventions are more effective than water supply inter-
ventions in improving nutrition outcomes, on whether
additional sanitation and hygiene interventions increase
the effects of water interventions on nutrition, and on
the spillovers of WASH interventions. Programs that
combine agriculture with WASH interventions could
have larger effects on anthropometric outcomes, but evi-
dence on the relative cost-effectiveness of these programs
remains inconclusive.

Overall, multi-arm RCTs and quasi-experimental
studies could examine the optimal mix of WASH ser-
vices, agriculture interventions, and nutrition-specific
components. Such studies could assess whether WASH
interventions may have larger effects on nutritional out-
comes in the presence of nutrition-specific components,
and whether joint agriculture and WASH interventions
have larger effects on nutritional outcomes than WASH
interventions and agriculture programs alone. Additional
mixed-methods, multi-arm cluster-RCTs and quasi-
experimental studies with careful collection of cost data
can contribute to such decision-making, but requires
more standardization in the measurement instruments,
while keeping in mind contextual differences across set-
tings. In addition, it is critical to assess the effective
scale-up of WASH services, for example through imple-
mentation science focused on government-supported
programs.

An aspect that is increasingly recognized is that WASH
indicators do not necessarily reflect the experiences of
individuals and households around water. The Water
Insecurity Experience (WISE) Scales bring a user-cen-
tered approach capturing the actual experiences and
interactions in daily lives. WISE Scales are better predic-
tors of nutrition and health outcomes than water infra-
structure and availability indicators [100]. Hence, future
studies could consider using the WISE scale when evalu-
ating nutrition-sensitive WASH interventions [99].

School nutrition programs

Schools are an important platform to deliver nutrition
interventions that go beyond the traditional school feed-
ing approach. Although further research is needed, vari-
ous studies suggest that school nutrition programs could
improve anemia indicators.. Optimizing school nutri-
tion programs will require assessing the relative effects
of school feeding programs with and without nutritional
supplements. In addition, it is critical to examine finan-
cial and non-financial barriers toward the scale-up of
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school nutrition programs. Because of the large financial
gaps in financing of nutrition interventions, the scale-up
school nutrition programs as part of government systems
should be guided by robust implementation science and
evidence on cost-effective programming. In addition,
when implementing school nutrition interventions, it
is fundamental to account for the context, as sustaining
their effects imply consistently providing meals, fortified
products and/or supplements, which can be easily inter-
rupted in fragile contexts and changes in government.
Some of the evaluated interventions require adequate
infrastructure to store, prepare and consume school
meals and supplements. Inadequate infrastructure can
jeopardize the quality of the interventions.

Limitations

The breadth and heterogeneity of existing nutrition-
sensitive interventions presents a substantial challenge
for compiling evidence of impact. Our two-step process
of an initial broad search followed by a more targeted
search mitigated this challenge by striking a balance
between comprehensiveness and efficiency, allowing us
to hone a deeper focus on the evidence of specific inter-
ventions and nutrition outcomes. The targeted searches
revealed that, while more evidence is generally needed on
the impact of nutrition sensitive interventions on nutri-
tional outcomes, certain regions, such as Latin America,
have even less available evidence. In Latin-America, it is
particularly important to focus on the double burden of
nutrition, considering the potential effects of nutrition-
sensitive programs on obesity [31, 81].

Considerable evidence-gaps exist on the impact of
nutrition-sensitive agriculture programs. Only a small
number of impact evaluations of nutrition-sensitive
agriculture programs have a low risk of selection-bias.
In some cases, there are notable differences in the effect
size between studies with a low, medium, or high risk of
selection-bias, indicating that selection-bias may play a
substantial role in explaining the results of the meta-anal-
yses. This shows the importance of increasing the rigor
of impact evaluations focused on nutrition-sensitive agri-
culture programs.

Consistent with existing meta-analyses [60] and
because of the limited number of studies, we pooled
effects on children’s, maternal and household dietary
diversity. Our combined indicator includes dietary diver-
sity measured on different scales as both binary and con-
tinuous outcomes. We recognize that combining these
different measures creates some limitations. However,
the number of impact evaluations is too small to exam-
ine the effects of different nutrition-sensitive agriculture
interventions on different measures of dietary diver-
sity. In general, most studies focus on children’s dietary
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diversity, but some studies also focus on maternal or
household dietary diversity.

Integration of nutrition into social protection, agri-
culture, and education sectors is essential to address the
underlying causes of malnutrition by targeting the social,
economic, and environmental determinants of health,
and leveraging the adoption of optimal dietary behaviors.
Interventions such as cash transfers, food transfers and
vouchers, WASH interventions, nutrition-sensitive agri-
culture programs, and school feeding programs, can play
crucial roles in achieving sustainable improvements in
nutrition.

The cost-effective scale-up of nutrition-sensitive inter-
ventions does, however, require recognition that there
are large differences in the impacts of different nutrition-
sensitive interventions, including large differences across
contexts. This shows the importance of continuing to
build a rigorous evidence base using multi-arm RCTs or
quasi-experimental studies combined with implementa-
tion science to enable the cost-effective scale-up of nutri-
tion-sensitive programs by governments.

The current evidence base only includes limited evi-
dence for differential effects of cash transfer, agriculture,
and WASH programs with and without nutrition-specific
elements. This is likely because few studies examine the
effects of these programs using multi-arm cluster-RCTs,
making it challenging to provide inferences about the
relative effectiveness of these programs. This shows
the importance of focusing future research on multi-
arm RCTs and quasi-experimental studies to exam-
ine the relative effects and cost-effectiveness of cash
transfer and nutrition-sensitive agriculture programs
as well as WASH services with different implementa-
tion models. Implementation science in collaboration
with government agencies could also contribute to opti-
mizing the cost-effective scale-up of these programs by
governments.

Conclusions

This paper presents the results of a systematic review and
meta-analyses that examine the effects of interventions
outside the health sector on maternal and child nutrition
outcomes and dietary diversity. Overall, we find consist-
ent evidence that these programs contribute to dietary
diversity and may have small but positive effects on nutri-
tion outcomes, such as anthropometric outcomes and
anemia.

We find that cash transfers have larger effects on
dietary diversity when they include behavior change
communication or other nutrition-specific elements.
Nutrition-sensitive agriculture programs also tend to
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have positive effects on dietary diversity. This includes
programs such as agricultural livelihoods programs,
homestead food production or vegetable garden pro-
grams, and programs that focus on small animals, live-
stock, and fisheries. There is limited evidence showing
that agriculture programs with nutrition-specific ele-
ments have larger effects on dietary diversity than agri-
culture programs without nutrition-specific elements.

In general, cash transfer and nutrition-sensitive agri-
culture programs as well as WASH services tend to have
small but positive effects on anthropometric outcomes
such as stunting and wasting. While the effects are not
always statistically significant, conditional and uncondi-
tional cash transfers with and without nutrition-specific
elements tend to have small effects on reductions in
stunting and wasting, just like various nutrition-sensitive
agriculture programs and WASH services.

Various factors contributed to increased -effective-
ness of nutrition interventions outside the health sector.
Qualitative evidence suggests that cash transfers could
generate larger effects when transfer amounts increase
or receive adjustments for inflation. Technical assis-
tance from international organizations, low opportunity
costs, local ownership, and adaptability of implementa-
tion strategies were other factors that likely increased the
impacts of these programs on maternal and child nutri-
tion outcomes and dietary diversity. Barriers to imple-
mentation are highly context specific but often include
limited human resources and poor community sensitiza-
tion efforts.

While interventions had limited integration across sec-
tors (such as health, nutrition, social protection, WASH,
agriculture, education), qualitative analysis indicated that
most interventions such as cash transfers, agriculture
interventions, and WASH interventions were delivered
through a community-based approach that leveraged
existing institutions such as mother support groups,
schools in the community, and health facilities. This find-
ing suggests that existing platforms could create opportu-
nities to effectively scale-up nutrition programs outside
the health sector.
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