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Abstract

In 2022, about 9% of the world's population faced chronic hunger. Despite a decline
from 13% in 2001, recent indicators show alarming hunger trends, increasing from
8% in 2015. Women are disproportionately affected and constitute 60% of the
world's food insecure population. Unequal access to food security is rooted in and
reinforces restrictive gender norms and inequality.

This research aims to support GIZ’s work by conducting a Rapid Evidence
Assessment (REA) examining the effects of Food Security and Nutrition (FSN)
interventions on women’s empowerment outcomes in a sample of countries. This
protocol details the methods and processes we will follow for this REA. In addition to
the effects of FSN interventions, we will also assess whether they vary by context,
intervention features, or other relevant moderators. We will also assess unintended
consequences or adverse effects of these interventions. Finally, we will describe the
evaluation strategies used by authors in this sector. Overall, the findings from this
REA will provide a basis for decision-makers, funders, and practitioners to consult
rigorous evidence for decision-making and program design on the nexus between
FSN and women’s empowerment.



Contents

N o153 1 - T i
List of figures and tables ... ————————————— iii
List of abbreviations..........ccccviiiiiii e ———— iv
I 14 Yo 11T oY TSR 1
288 = 7 T 1qe | o 11 o ' S 3
2.1 The problem, condition, OF ISSUE........cccoiiiiiiiieii e e e eeeeeeeas 3
2.2 The interventions ..o 6
2.3 Expected theory of change...........ccco o, 7
2.4 Rationale for the reVieW ..o 9
3. Mapping of evidence on the effects of FSN interventions on women'’s
EMPOWETIMNIENL. ....uuui 12
3.1 About the Food Systems and Nutrition E&GM ... 12
3.2 Evidence mapping on studies measuring women’s empowerment outcomes ........... 12
4. Protocol for a rapid evidence assessment on the effects of FSN interventions on
WOMEN’S EMPOWEIMENL .......coiciieeiceiceesiirrrreeasss s s e s e s snmsssssssserrersnmssssssssrrrennnnssssssseenennnnnnnnnn 15
4.1 Research QUESHIONS ...........oooiiiiiiiiiii ettt asbessrassranes 15
4.2 Inclusion criteria and overview of the body of evidence ................cccc 15
4.3 Method for quantitative data extraction and analysis.................cccccccc, 17
4.4 Qualitative search and appraisal ... 24
Acknowledgement ...... ... 30
=] = (=Y 3 o - 31

N o o 1= Lo [ o7 =S 59



List of figures and tables

Figure 1. Trend in Global Hunger Index Score 2000-2023 by region ..............ccccoeeeeeeeennnn.. 4
Figure 2: Theory of Change...........oooo e 8

Table 1. Distribution of quantitative impact evaluations and systematic reviews considering
WE outcomes by intervention-outcome pairing........ccccoevveeviiieinii e 14
Table 2. Summary of criteria (PICOS) determining study eligibility for the REA................... 16



List of abbreviations

BMGF Bill and Melinda Gates Foundation

BMZ German Federal Ministry for Economic Cooperation and Development
BRAC Bangladesh Rural Advancement Committee

CASP Critical Appraisal Skills Program

CGIAR Consultative Group for International Agricultural Research
E&GM Evidence and Gap Map

FCAS Fragile and Conflict-Affected Situations

FCDO Foreign, Commonwealth and Development Office

FSN Food Security and Nutrition

GBV Gender-based Violence

GGPI Gender Gap Performance Index

GHI Global Hunger Index

Gll Gender Inequality Index

Glz Deutsche Gesellschaft fur Internationale Zusammenarbeit
HKI Helen Keller International

IFAD International Fund for Agricultural Development

IFPRI International Food Policy Research Institute

IGC International Growth Centre

IMMANA Innovative Methods and Metrics for Agriculture and Nutrition Actions
IPV Intimate Partner Violence

ITS Interrupted Time Series

\% Instrumental Variable

L&MICs Low- & Middle-Income Countries

PICOS Population, Intervention, Comparison, Outcome, Study Design
PSNP Productive Safety Net Program

QEX Quantitative Data Extraction

REA Rapid Evidence Assessment

Rob Risk of Bias

SDG Sustainable Development Goal

SE Standard Error

SMS Short Message Service

UNDP United Nations Development Program

WHO World Health Organization



1. Introduction

As per the Food and Agriculture Organization of the United Nations (FAQO), a person is
food insecure “when they lack regular access to enough safe and nutritious food for
normal growth and development and an active and healthy life due to unavailability of
food and/or lack of resource to obtain food” (FAO 2024). This definition directly relates
to the concept of hunger that FAO defines as “an uncomfortable or painful sensation
caused by insufficient consumption of dietary energy that becomes chronic when the
person does not consume a sufficient amount of calories on a regular basis to live a
normal, active and healthy life” (FAO 2024) and to the concept of nutrition that

encompasses the provision of the necessary nutrient for health and growth.

In 2022, 9.2 percent of the global population faced chronic hunger, a 1 percent increase
from 2019 (United Nations 2023). In 2005, about 793 million people experienced
chronic hunger, decreasing to 598 million in 2010 and 589 million in 2015 but increasing
again to 735 million in 2022 (FAO 2023a). In the global struggle against food insecurity,
malnutrition, and hunger, women are more vulnerable than men: they often eat last and
least, are more likely to live in extreme poverty, and are often more vulnerable to famine
and food crises (WFP 2023). As a result, women represent 60% of the people who are
food insecure in the world. Additionally, in nearly 2/3 of countries, women are more

likely than men to report food insecurity (WFP 2023).

Deep-rooted gender norms and gender inequalities can both be causes and catalysts
of gender disparities in food security and nutrition. Food insecurity, malnutrition, and
hunger affect genders differently, both biologically and socially, and are highly
influenced by gender norms. These gender disparities in food security, hunger, and
nutrition are also related to aspects of health, livelihood, income, or social-political
rights. As such, addressing food insecurity might contribute to women’s empowerment
and gender equality more broadly. Similarly, women participate in all aspects of the
food systems (farming, trade, marketing, care, etc.); thus, empowering women might

contribute to improved food security (Feed the Future 2022).

In this iterative process, food systems and nutrition are interlinked with women’s
empowerment and might lead to mutually positive outcomes (SPRING 2014). Recent
work from Berretta and colleagues (2023) demonstrated gender transformative and

women's empowerment interventions' positive and statistically significant effect on



nutrition-related outcomes, including food security, affordability, availability, and diet
quality and adequacy. Through their challenge of gender norms and specific targeting
of gender groups to address the root causes of gender inequalities, gender
transformative interventions can contribute to improved food security. However, little is
known on the other side of the nexus: the potential effect of food systems and nutrition

interventions on women’s empowerment.

Here, we present a protocol for a rapid evidence assessment (REA) to complement
existing evidence synthesis by analyzing the effects of food systems and nutrition
(FSN) interventions on women’s empowerment outcomes. We aim to address the

following research questions:

e What are the effects of food systems and nutrition interventions on outcomes
related to women’s empowerment?

e Are there unintended consequences, including adverse effects, of these
interventions?

e Do effects vary by context, intervention features, or other moderators?

e What evaluation design strategies are used?

Our research will draw on the evidence available in 3ie’s living FSN Evidence and Gap
Map (E&GM) commissioned initially by GIZ/BMZ (Moore et al. 2021) up to its
November 2023 update (Storhaug et al. 2023). This protocol outlines our methodology
for a rapid evidence assessment (REA) that will synthesize the evidence identified on

the effect of FSN interventions on women’s empowerment outcomes.

Overall, the findings from this research can provide a basis for decision-makers,
funders, and practitioners to consult rigorous evidence when designing and
implementing development programming on the nexus between FSN and women’s
empowerment. Researchers and commissioners will also be able to use the findings
to identify gaps in the FSN evidence base that can be meaningfully filled through new

research on how FSN interventions can affect women’s empowerment.



2. Background
2.1. The problem, condition, or issue

2.1.1. Hunger remains a critical global health challenge and a major barrier to
sustainable development.

Urgent actions are needed to address food insecurity, hunger and malnutrition's
root causes and consequences. Food insecurity, hunger, and malnutrition are
multisectoral issues affecting economic development, health, education, equality,
equity, and social development by generating losses of productivity, vulnerability to
diseases, or social inequalities (United Nations 2024). Despite progress, significant
portions of the global population, particularly in developing regions, face hurdles in
obtaining a diverse and healthy diet (FAO et al. 2023c). According to a report released
by five UN agencies, 735 million individuals worldwide experienced hunger, and 258
million people across 58 countries and territories faced acute food insecurity at crisis
or worse levels (FAO et al. 2023; FSIN 2023). Although the Sustainable Development
Goal (SDG) 2 targets ending hunger, achieving food security, improving nutrition, and
promoting sustainable agriculture by 2030, indicators are not on track, and progress
towards this goal has been severely hampered by the combined effects of the COVID-

19 pandemic, conflict, climate change, and economic downturn (UNDESA 2023).

While global indicators show a slow improvement in addressing food insecurity,
hunger, and malnutrition, we are witnessing a resurgence in recent years.
According to the latest report by the Food and Agriculture Organization of the United
Nations (FAO; FAO et al. 2023), the number of people affected by hunger in low- and
middle-income countries (L&MICs) increased by 9.9 percent from 2019 to
2022. Likewise, moderate, or severe food insecurity in L&MICs rose from 25.4% in
2019 to 30.4% in 2022, affecting 2.37 billion people (FAO et al. 2023).

Indicators of food insecurity, hunger, and malnutrition show regional
differences. Despite a moderate Global Hunger Index' (GHI) with a score of 18.3 for
2023, we observe regional differences and slow progress toward tackling global

hunger. South Asia and Sub-Saharan Africa have had the highest GHI scores and the

' The GHI measures and tracks hunger globally as well as by region. It is calculated through four
indicators: undernourishment, child stunting, child wasting, and child mortality. The lower the score,
the better the situation. For more information: https://www.globalhungerindex.org/



most severe hunger situations in the 215t century (Figure 1). However, South Asia and

Sub-Saharan Africa also improved their hunger situation most.

Figure 1. Trend in Global Hunger Index Score 2000-2023 by region
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2.1.2. Gender inequalities: a vector of vulnerability to food crises

Women and girls are particularly vulnerable to food insecurity and hunger.
According to FAO (2022), among 828 million people severely affected by hunger in
2021, 60 percent were women and girls. The report also shows that the gender gap in
food insecurity continued to rise in 2021, as women were more likely to report
moderate or severe food insecurity than men. The World Food Program highlighted
similar trends in 2023 (WFP 2023): compared to men globally, 150 million more

women are food insecure.

Gender inequality and restrictive gender norms partly explain women’s higher
vulnerability to food insecurity and hunger. This discrepancy is partly due to
restrictive gender roles that assign women and men different responsibilities and
opportunities in food systems, such as production, processing, trade, and consumption
(Maraka 2021). These factors affect their ability to achieve food security and nutrition
for themselves and their families. Women also face challenges and barriers to
participating in and benefiting from food systems, such as lack of education, restricted
access to resources, unequal economic opportunities, denied decision-making power,

and limited control over time use (Oseni et al. 2015; Backiny-Yetna, McGee, and



Mcgee 2015; Kilic, Palacios-Lopez, and Goldstein 2015). For example, in South Asia,
only 13 percent of women own land, and in Africa, only 10 percent of women have
access to credit (FAO 2023b). Over 90% of the world's female population (3.1 billion)
lives in countries with low or moderate performance in achieving gender parity (UNDP
2023; WEF 2023).

2.1.3. Empowering women through food and nutrition

Food security and gender equality are interconnected concepts. Social norms,
knowledge, skills, and the distribution of decision-making power within households
affect both women's empowerment and nutrition outcomes. This nexus comprises
three interconnected elements: how women might allocate their income for both food
and non-food expenses and experience financial independence, the capacity of women
to care for themselves and their families, and the energy expended by women in
various roles and responsibilities (SPRING 2014). This interconnection between FSN
and gender norms shows that transforming food systems to be more inclusive and
empowering for women requires addressing the underlying gender norms and power

dynamics that shape women'’s roles and opportunities in food systems.

Achieving women’s empowerment can improve nutrition. Gender equality
influences women'’s dietary intake, care practices, health-seeking behavior, and
allocation of food within the household. As observed by Njuki and colleagues (2022, 1),
“achieving gender equality and women's empowerment in food systems can result in
greater food security, better nutrition, and more just, resilient, and sustainable food
systems for all." Elevating women's agency and decision-making influence, both within
households and in the governance of food systems, can contribute to their well-being,
food security, and nutrition (Njuki et al. 2021). Additionally, this empowerment can
strengthen their capacity to advocate for their rights and interests (Njuki et al. 2021;
Berretta et al. 2023). However, despite the observed tradeoffs between dimensions of
women's empowerment and FSN outcomes, the effect might vary according to context
or socio-economic factors. In 2021, Quisumbing and colleagues analyzed the tradeoffs
among women’s empowerment dimensions and nutrition outcomes. Although they
observed significant associations, they highlighted that other factors such as household
wealth, age, country-level factors, or other underlying determinants should also be

considered (Quisumbing et al. 2021b).



To complement the existing evidence, our research will explore whether
addressing the root causes of food insecurity, hunger, and malnutrition can
contribute to women’s empowerment. Food systems are transforming due to dietary
changes, production processes, and environmental factors. As presented in the FSN
E&GM, researchers have analyzed the effects of these food systems interventions and
transformations and their potential effect on control over resources, participation in
decision-making, skills and knowledge, agency, and participation in community
activities through primary research, but there is a gap of synthesis evidence (Storhaug
et al. 2023). Our REA will synthesize this evidence to analyze the effect of FSN

interventions on women’s empowerment.

2.2. The interventions

Our review will analyze the effect of FSN interventions on women’s empowerment
outcomes. It will complement the analysis from Berretta and colleagues (2023), who
analyzed the effect of women's empowerment interventions on food security and
nutrition, by examining the effect of FSN interventions on women's empowerment
outcomes. Through this complementary research, we will contribute to the body of
synthesis evidence on the overall nexus between food systems and nutrition, and

women's empowerment and gender equality.

2.2.1. Food systems and nutrition

Our scope includes a subset of the interventions in the FSN E&GM framework. The
food systems interventions of interest for this REA fall into the food supply chain, food

environment, and consumer behavior domains:

e The food supply chain includes activities that affect the process, from how the
food is produced to the consumption and disposal of the waste (HLPE 2017).
The FSN E&GM covers interventions focusing on improving the production
system, storage and distribution, processing and packaging, and food loss and
waste management.

e The food environment includes how consumers engage with the food system
that provides and shapes dietary preferences, choices, and nutritional status
based on physical, economic, political, and sociocultural contexts (HLPE 2017).
The FSN E&GM comprises interventions focusing on availability and

affordability, promotion and labeling, and quality and safety of food.



e The consumer behavior domain includes activities that shape individual
preferences related to consumption, allocation of food within the household,
food prices, and income available for food (HLPE 2017). The FSN E&GM
includes interventions focusing on behavior change concerning the food

system.

2.2.2. Women’s empowerment and gender transformative approaches

Our definition of women’s empowerment draws on Naila Kabeer's definition: "... a
process by which women who have been denied the ability to make strategic life
choices acquire such an ability" (Kabeer 1999, 437). In order to have the ability to
make strategic life choices, women need resources, agency, and achievements

(Richardson 2018):

e Resources include material, human and social, and institutional resources that
create conditions leading to women’s empowerment.

e Agency refers to being able to identify goals and having the ability to act upon
them.

e Achievements refer to realizing those goals and the existence of an enabling

environment, norms, and behavior that contribute to gender equality.

As per UNICEF’s definition, Gender Transformative Approaches (GTA) are
“concerned with redressing gender inequalities, removing structural barriers, such as
unequal roles and rights and empowering disadvantaged population. They aim both
to change overall structures than underpin gender inequality and to contribute to
lasting change in individuals’ lives” (Marcus et al. 2022, 2). Our REA will both analyze
FSN interventions integrating GTA in their program design and FSN interventions not
integrating GTA to compare their respective effect on women's empowerment

outcomes.

2.3. Expected theory of change

In order to understand how the food system affects women's empowerment, it
is important to consider the role of gender in the food system. Njuki and
colleagues (2022) adapted de Brauw and colleagues' (2019) food systems conceptual
framework and applied a gender lens to it. Their model shows how women’s

empowerment can affect each part of the food system and how the relationship is



interlinked, as the food system can also affect outcomes of gender equity and women’s
empowerment. We have adapted the model but specified it to explore the link between

food systems interventions and women’s empowerment outcomes (Figure 2).

Food systems drivers represent the variables that enable change or influence
the functionality of the food systems (HLPE 2017). These can be biophysical,
environmental, technological, infrastructural, political, economic, sociocultural, and
demographic. Some examples of specific drivers include population growth, climate
change, and COVID-19 (HLPE 2017). Food systems conceptual frameworks can
include gender as a part of the sociocultural drivers, considering how gender
relationships and norms impact the food systems (Figure 2). This model reflects how
every driver is affected by gender inequalities and considers how vulnerabilities and
shocks have gender-based effects. Njuki and colleagues (2022) emphasize the
importance of considering the role of gender in each of the drivers when analyzing

their effect on the food system.

Figure 2: Theory of change
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The intervention part of the model shows the three domains of the food system
aligned with our published FSN E&GM: the food value chain, the food environment,
and consumer behavior. Interventions within this pathway can operate on different

scales, from household to global (Moore 2021).



These interventions can affect several outcomes for women. Those outcomes
belong to the three pillars of women’s empowerment (resources, agency, and
achievements) and include knowledge, resources/income, time use, self-esteem,
decision-making, as well as food and nutrition security outcomes as presented in the
FSN E&GM. Improvements in these outcomes enable change for overall social norms,
women’s empowerment, and gender equity, leading back to addressing some of the

drivers of structural gender inequality.

2.4. Rationale for the review

2.4.1. Review of existing literature

Despite the primary and synthesis literature on the effect of women’s
empowerment interventions on food security, little synthesis evidence exists on
the effect of the food system and nutrition intervention on women's
empowerment outcomes. The evidence mapped in the FSN E&GM shows that
current synthesis evidence on the nexus between FSN and women’s empowerment is
mostly covered by reviews rated as low confidence. In 2022, Njuki and colleagues
published a scoping review of the evidence on gender equality, women’s
empowerment, and food systems. They discovered more substantial evidence
concerning the varying access women have to resources and the effect of women's
empowerment and maternal education on nutrition or dietary diversity. However, they
encountered limited evidence regarding gender considerations in food systems for
urban women and in aquaculture value chains, as well as few effective strategies for
involving men in the advancement of women's empowerment in food systems or issues

related to migrations (Njuki et al. 2022).

Some synthesis evidence is available on the effect of women’s empowerment
interventions on FSN outcomes, although it is mostly rated as low confidence.
The recent study by Berretta and colleagues (2023) aimed to address this gap and
found that women's empowerment interventions improve nutrition-related outcomes,
with the largest effects on food security, especially on aspects of affordability and
availability. Diet quality and adequacy, anthropometrics, and micronutrient status also

improve, but to a lesser extent. Well-being outcomes are not significantly affected.

However, no synthesis evidence is available on the effect of FSN interventions

on women’s empowerment outcomes. The FSN E&GM shows that the available



synthesis evidence either focused on the effect of specific interventions such as cash
transfers (Evans and Popova 2014; Bastagli et al. 2019; Bastagli et al. 2016; Owusu-
Addo, Renzaho, and Smith 2018), nutrition-sensitive agriculture (Ruel, Quisumbing,
and Balagamwala 2018), or livestock and aquaculture (Blackmore, Lesorogol, and
lannotti 2018) on women’s empowerment outcomes or was not rated as high
confidence. Our review will aim to fill this gap of synthesis evidence on FSN

interventions’ effect on women’s empowerment outcomes.

2.4.2. Relevance to policy and practice

Food security and gender equality are both among the core priorities and
commitments of international development stakeholders. In 2020, donors spent
USD 12 billion on food security and nutrition (Florizone and Smaller 2020). However,
according to international observers, the commitment would need to increase by USD
14 to 19 billion annually until 2030 to end hunger (Oxfam 2022). On the other hand,
financial commitment to addressing gender inequalities as a program’s secondary
objective has increased in the last ten years from USD 22.7 billion to 57.4 billion but
remained relatively stable at USD 5 billion as a program’s principal objective (OECD
2023).

Despite this parallel commitment to addressing food insecurity and gender
inequality, relatively fewer programs address them as a nexus. An example of
nexus focus includes BRAC's Targeting the Ultra Poor. Launched in 2002, the Program
supported 1.77 million extremely poor households in Bangladesh through assistance
on livelihoods, social safety nets, financial inclusion, and social integration to tackle
food insecurity, irregular income, lack of skills and assets, and gender inequalities
(BRAC 2016). In Africa, the Ethiopian Productive Safety Net Program (PSNP)
supported rural populations in the fight against chronic food insecurity and resilience
by providing economic opportunities and contributing to reducing gender inequalities
(European Union 2014). Other examples include the UN Joint Program for Rural
Women’s Economic Empowerment: this multi-country program seeks to improve food
security and nutrition for rural women and their households while increasing their
income and economic autonomy, increasing their voice and agency, and strengthening

gender-responsive legal frameworks, policies, and institutions (JP RWEE 2024).

10



Other development actors have taken action to support the growth of the
evidence base on nutrition and women’s empowerment. For example, the
Innovative Methods and Metrics for Agriculture and Nutrition Actions (IMMANA) has
supported the development of tools, capacity, and evidence in agriculture and food
systems research, including on their link with women's empowerment (ANH Academy
2024). The International Food Policy Research Institute (IFPRI) is also working on
building the evidence base through a portfolio of agricultural development projects
under the Gender, Agriculture, and Asset Project (GAAP 2 2024). Despite its recent
increase, more evidence is needed on the potential impact of FSN interventions on
women’s empowerment outcomes to inform the design of future programs and

strengthen the consideration for this nexus.

2.4.3. Defining goals and contribution

The 3ie FSN E&GM provides us with the existing primary and secondary
evidence on FSN and women’s empowerment. 3ie has been maintaining its living
FSN E&GM since January 2021 and has contributed to developing the evidence base
on FSN interventions and their related outcomes. The map contains 2,537 articles,
making it a valuable resource of evidence in the field. Because the E&GM has been
conducted using a rigorous and systematic search and screening process, it can be
leveraged as the basis for a Rapid Evidence Assessment (REA). REAs can support
policy and program decisions by synthesizing the existing evidence on the effects of

interventions on specific outcomes.

By building on the evidence from the FSN E&GM, our REA will present a unique
synthesis of available evidence on the effects of interventions to support
women's empowerment within the food system. It will also provide practical and
policy-relevant implications for designing, implementing, and evaluating food systems
interventions that are gender-responsive, gender-transformative, and nutrition-
sensitive and that can enhance women's empowerment and nutrition outcomes.
Finally, it will support the achievement of the Sustainable Development Goals (SDGs),
especially SDG 2 (Zero Hunger), SDG 5 (Gender Equality), and SDG 17 (Partnerships
for the Goals), by providing evidence on inclusive and sustainable food systems that

empower women and improve nutrition for all.
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3. Mapping of evidence on the effects of FSN interventions on
women’s empowerment

3.1. About the Food Systems and Nutrition E&GM

The FSN E&GM was commissioned by GIZ and was first published in 2021 (Moore et
al. 2021). The E&GM provides an overview of the literature on food systems
interventions on food security and nutrition outcomes in L&MICs. This is one of the
largest E&GMs 3ie has undertaken, initially including 1,838 IEs and 178 SRs (Moore
et al. 2021). Since then, it has become a living E&GM that has been updated quarterly
for the past 2.5 years?. The map total as of January 2024 stands at 2,338 IEs and 199
SRs.

The original framework used the International Food Policy Research Institute’s (IFPRI)
extension of the High-Level Panel of Experts (HLPE) 2017 framework by De Brauw
and colleagues that divides food systems interventions into three domains (de Brauw
et al. 2019); the food value chain, food environment, and consumer behavior domain.
Over the past year, the E&GM framework has been expanded to include any women’s
empowerment interventions and gender transformative interventions, not only
women’s empowerment interventions within the food systems. Cash transfer and

social insurance programs are also being added to the online E&GM.

Our REA scope will be exclusively based on the primary and secondary evidence
availability in the FSN E&GM. We will not undertake an additional search for evidence
outside of the scope covered by the existing E&GM (more information about the scope
of the FSN E&GM is available in Appendix 0). This excludes the additional search for

qualitative evidence presented in the subsequent sections.

3.2. Evidence mapping on studies measuring women’s empowerment
outcomes

We identified 96 quantitative impact evaluations and five systematic reviews
across 41 countries on the effects of food systems and nutrition interventions
on women’s empowerment outcomes (Table 1). This amounts to four percent of
the quantitative impact evaluations and two percent of the systematic reviews identified

across the FSN E&GM. We observed a significant increase in the number of studies

2 Six updates have been undertaken since the initial map was published in 2021. More information
about the FSN E&GM is available on the project page: https://www.3ieimpact.org/research/food-
systems-and-nutrition-evidence-and-gap-map

12
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between 2005 and 2023. About 60 percent of the studies analyzed the effect of

interventions through experimental design.
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Table 1. Distribution of quantitative impact evaluations and systematic reviews
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improvements 2 2 1 2
Education / information - 1 1 2
information/guidance
Contract farming 1 1
Provision of mechanical 1 1 1
equipment
Women's empowerment efforts : 8 9 6 34
Empowerment Gender transformative
intervention 7 S 2 4 1 10
Classes 7 5 3 2 1 2 1
Peer support/counselors 4 5 2 1 1 9
Behavior change Community meetings 5 4 3 3 2 1 8
communication Healthy food social marketing
campaigns 2 2 1 1 3
Professional services
(dietitians/nurses) 1 1 1 1 1 2
Direct provision of foods 8 4 2 1 1 1 10
LR S0e Provision or use of supplements 3 3
affordability
Cash-for-food programs 1 2 1 3
Large multicomponent
intervention 1 1 1 2 2
Multi-component MC: Peer support & community 2 2 1 2
Program meetings
MC: Classes & healthy food 1 1
marketing
Storage/distribution. education 1 1 2
Distribution and storage | Trade regulations 1 1
On-farm storage 1 1 1 1
Processing and Fortification 2 2
packaging Processing/packaging education 1 1 1 1
Promotion and labeling Food safety regulations 1 1
Food loss and waste )
management Composting 1 1 1 1
Grand Total 60 57 29 20 18 8 101
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4. Protocol for a rapid evidence assessment on the effects of FSN
interventions on women’s empowerment

In this section, we present our approach for an REA that will synthesize and appraise
the evidence on the effects of FSN interventions on women’s empowerment
outcomes. We outline our research questions, the criteria determining the inclusion of
studies in this review, and the methods we will use to describe and analyze this

evidence.

4.1. Research Questions

Based on the findings of the FSM E&GM, we aim to synthesize and appraise the
evidence identified on the effects of FSN interventions on women’s empowerment
outcomes. This research aims to help promote the wider use and understanding of
evidence on what works to strengthen women's empowerment. To support these aims,

we will address the following research questions:

e What are the effects of food systems and nutrition interventions on outcomes
related to women’s empowerment?

e Are there unintended consequences, including adverse effects, of these
interventions?

e Do effects vary by context, intervention features, or other moderators?

e What evaluation design strategies are used?

4.2. Inclusion criteria and overview of the body of evidence

REA is a form of evidence synthesis that has been developed to address policy-
relevant questions in less time and with fewer resources than what is typically required
for full systematic reviews (Ganann, Ciliska, and Thomas 2010; Khangura et al. 2012;
Collins et al. 2015; Barends, Rousseau, and Briner 2017; Snilstveit et al. 2018). There
is no single definition of a rapid review, and recent analysis of study methods has
highlighted the variation in rapid review methods (Hartling et al. 2015; Khangura et al.
2012; Tricco et al. 2015; Fenton Villar 2022). However, such approaches typically
involve adjusting traditional systematic review methods and adopting one or more
shortcuts to answer urgent questions more promptly (Schunemann and Moja 2015).

The approach and methodology below are developed in line with other types of
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rigorous evidence synthesis methodologies (Barends, Rousseau, and Briner 2017,
Fenton Villar 2022).

4.2.1. Criteria for including and excluding studies

The inclusion criteria for the REA have been established in collaboration with GIZ and
the Advisory Group and based on the existing scope and criteria of the FSN E&GM.
Table 2 summarizes the type of participants, interventions, comparison, outcomes,
and study designs (PICOS) considered in this REA, along with other inclusion criteria.
Most of the criteria align with the E&GM described in the previous section, but we have
applied some additional restrictions to limit the scope of the exercise to be feasible

within the allocated time and budget.

The REA will primarily focus on GIZ’'s strategic intervention types where enough
evidence is available for our analysis. We will exclude studies focusing on women’s
empowerment interventions (already covered in Berretta et al. 2023), ongoing studies,
and studies on interventions measuring women's empowerment effects, which are
covered by less than six studies in the existing FSN E&GM (as these will be areas
where we will not be able to draw strong conclusions). Applying these criteria will
reduce the body of evidence from the 101 identified studies to 60 that will be includable
in the REA.

Table 2. Summary of criteria (PICOS) determining study eligibility for the REA
Criteria Description

People of any age and gender residing in low- and middle-income
Participants  countries (L&MICs). Excluding studies targeting participants with a
clinical condition

Food systems and nutrition interventions within the following
categories:

- Production system

Interventions?3 . .
- Behavior change communication
- Availability and affordability
Descriptions of included interventions are available in Appendix 1
c . Business as usual, including pipeline and waitlist controls and
omparison

alternative intervention

3 We define interventions as an activity or a set of activities implemented in real-life settings by individuals or
institutions, with the aim of creating a change for the people exposed to it. It then covers both internal or
external, national or international, programs and policies implemented at the international, regional, national, or
sub-national level. It is then used as a synonym to the following non-exhaustive list: treatment, initiative,
program, project, policy, activity, etc.
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Outcome

Study
designs

Language
Publication
date

Status of
studies

Publication
status

Measures of women’s empowerment within the following
categories:

- Resources
- Agency
- Achievements
Descriptions of included outcomes are available in Appendix 2

We include quantitative impact evaluations, qualitative evaluations,
and systematic reviews:

- For quantitative impact evaluations, we include studies
using an experimental or quasi-experimental design.

- For qualitative evaluations, we include qualitative studies
collecting primary data using mixed-method or qualitative
methods, descriptive quantitative studies, and process
evaluations focusing on interventions included in the
quantitative impact evaluations. It is important to note that
the original FSN E&GM did not include qualitative
evaluations.

Descriptions of included study designs are available in
Appendix 3

Studies in English Studies in English
All studies were published from 20002000 onwards

We include completed quantitative impact evaluations and
qualitative evaluations.

We include studies published in any outlet, including peer-
reviewed journals, working paper series, organizational reports,
and unpublished author manuscripts.

4.3. Method for quantitative data extraction and analysis

4.3.1. Data extraction and coding procedures

We will extract the following data from each study, encompassing the study’s context,

methods, and findings, along with information about the cost and implementation of

the intervention. (Provisional data extraction forms are provided in Appendix 4.)

e Descriptive data includes authors, publication date, status, and other

information to characterize the study, including country, category of

intervention and outcome, and intervention design.

e Methodological information on study design, analysis method, and type of

comparison (if relevant).

e Quantitative data for outcome measures, including descriptions of outcome

measures, sample sizes in each intervention and comparison group, the
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outcome means, SDs, and test statistics (e.g., t-test, F test, p-values, 95
percent confidence intervals, if available).

e Qualitative data for the conditions of implementation and main barriers and
facilitators to the implementation of the interventions.

e Cost data for the cost associated with the implementation of the intervention.

Descriptive data, methodological information, and cost data will be single coded by a
trained reviewer and checked by another second reviewer. Two trained reviewers will
independently code the quantitative data, and any disagreement will be resolved
through discussion with a third reviewer (who must be a core team member). Before
proceeding with independent data extraction, all coders will receive training on
quantitative data extraction (QEX) and Risk of Bias assessment (RoB). Only coders
meeting the minimum similarity threshold (inter-rater reliability of at least 85%) with the
research team will be selected for independent data extraction. Additionally, all QEX
and RoB will be reviewed for consistency by the research team, and a sample will be
reviewed in detail by the research team to ensure the quality of the data extraction

process.

4 .3.2. Measures of treatment effects

An effect size (or treatment effect) expresses the direction and magnitude of the
difference in outcomes between groups of observations, such as the difference in
outcomes between observations in the intervention and comparison groups
(Borenstein et al. 2009; Valentine, Aloe, and Lau 2015).

Effect sizes presented in empirical studies are rarely independent of the scale or unit
of the outcome in the study, and the scale or unit of the outcome is generally not
directly comparable across studies. To facilitate cross-study comparisons of the
magnitudes of studies’ effects in our analysis, we will extract data from each study to
calculate standardized effect sizes (i.e., Cohen’s d adjusted to Hedges g). We will
choose the appropriate formulae for standardized effect size calculations about, and
dependent upon, the data provided in the included studies and the outcome category

(see Appendix 5 for the effect size formulae list) (Borenstein et al. 2009).

If different outcome categories exist under the same outcome construct, we will

convert estimates to the most common standardized metric for comparability of
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estimated effect sizes. We will use common transformations outlined by Borenstein
and colleagues (2009) for converting between different measures of standardized
effects. When studies provide multiple estimates for the same effect (e.g., using
different model specifications), we will extract the authors’ preferred specifications if
they have identified one. Otherwise, we will select the most precise estimate (i.e., the

estimate with the smallest standard error).

4.3.3. Criteria for determination of independent findings

Our analysis must accurately capture and account for co-dependencies between study
estimates. This is because standard meta-analytic methods assume effect size
estimates are independent and fail to qualitatively recognize that estimates derived
from the same intervention or study can distort (inflate) our perceptions of the

availability of evidence.

Dependent effect sizes can arise in several circumstances. For example, co-
dependencies between estimates can arise when several publications stem from one
study or several studies are based on the same data set. Some studies might have
multiple treatment arms that are all compared to a single control group. Other studies
may report outcome measurements from several time points or use multiple outcome
measures to assess related outcome constructs. All such cases yield a set of
statistically dependent effect size estimates (Borenstein, Hedges, and Rothstein
2009).

We will assess the extent to which relationships exist across the studies included in
the review. We will avoid double-counting identical evidence by linking papers prior to
data analysis and using the information provided in the studies, such as sample sizes,
program characteristics, and key implementing and/or funding partners, to help
support these assessments. Where we have several publications reporting on the
exact same effect in the same underlying sample, one main study will be used for data
extraction, and the linked studies will be stored to help any required search for further
or missing information. To identify the main study, priority will be given to the most
recent journal article, and, in the case of multiple reports/working papers, the most

recent one will be selected.
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We will extract effects reported across different interventions, outcomes, and
subgroups within a study. We will address dependent effect sizes using data
processing and selection techniques. We will utilize several criteria to select one effect
estimate per outcome per study (further details of the criteria determining effect

estimate selection are available in Appendix 6).

4.3.4. Unit of analysis issues

Unit of analysis errors can arise when the unit of allocation of treatment is different
from the unit of analysis of effect size estimate, and this is not accounted for in the
analysis (e.g., by clustering standard errors at the level of allocation). We will assess
included studies for the prevalence of these issues and, where they exist, account for
them by adjusting the reported standard errors (SEs) according to the following
formula (Borenstein et al. 2009; Hedges 2009):

(@' =(d)-1+ @m-1)c

Where d is the effect size, m is the average number of observations per cluster, and c
is the intra-cluster correlation coefficient. If the included studies use robust Huber-
White SEs to correct for clustering, we will calculate the SE of d by dividing d by the t-

statistic on the coefficient of interest.

4.3.5. Dealing with missing data

In instances where there is missing or incomplete data, we will make every effort to
contact study authors to obtain the required information. If we are unable to obtain the
necessary data, we will report the characteristics of the study but state that it could not
be included in the meta-analysis or reporting of effect sizes due to missing data. In line
with recommendations on collating data in systematic reviews from study authors (see
Mullan et al. 2009), we will report the number of studies for which authors were
contacted, the information requested, any important details of the method of eliciting

information, and the response of authors to the request.

4.3.6. Critical appraisals

We will assess the risk of bias in included studies using 3ie’s risk of bias tool (see
Appendix 7). This examines both the internal validity and statistical conclusion validity

of experimental and quasi-experimental impact evaluation designs (Waddington et al.
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2012). Two reviewers will undertake the risk of bias assessment independently. If
there are disagreements, we will resolve them by discussion and the involvement of a
third reviewer (who must be a member of the core team). We will compile a risk of bias
assessment for each estimate we extract. This is to account for the fact that estimates

for different outcomes in the same study may score differently in the assessment.

We will assess the risk of bias based on the following criteria by answering whether
the estimate is free from each bias, with a response set of "Yes," "Probably Yes,"

"Probably No," "No," and "No Information" for each domain:

e Factors relating to baseline confounding and biases arising from differential
selection into and out of the study (e.g., assignment mechanism).

e Factors relating to bias due to missing outcome data (e.g., assessment of
attrition).

e Factors relating to biases due to spillovers, crossovers, and contamination.

e Factors relating to biases in outcome measurement (e.g., social desirability or
courtesy bias, recall bias).

e Factors relating to biases in reporting of analysis.

We will report the results of the assessment for each of the assessed criteria for each
estimate. In addition, we will use the results of the risk of bias assessments to produce
an overall rating for each study as either "High risk of bias," "Some concerns," or "Low
risk of bias," drawing on the decision rules in RoB2.0 (Sterne et al. 2019), rating

studies as follows:

e "High risk of bias": if any of the bias domains were assessed as "No" or
"Probably No."

e “Some concerns”. if one or several domains were assessed as “No
Information," and none were "No" or "Probably No."

e "Low risk of bias": if all of the bias domains were assessed as "Yes" or "Probably

Yes.

We will describe our analysis of the outcomes of our assessment of the reliability of
included studies, and we also intend to explore whether there are systematic

differences in estimated effects between primary studies with different risks of bias.
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We will conduct a sensitivity analysis to assess the robustness of the results to the risk

of bias associated with included studies.

4.3.7. Data synthesis

To synthesize the effects of interventions, we will combine a narrative synthesis of
study findings with a cross-study meta-analyses of intervention effects. Our narrative
synthesis will examine the range of intervention effects and the study settings. We will
then include studies in the same meta-analysis when we identify two or more effect
sizes using a similar outcome construct, the same intervention type, and where the
type of comparison group is judged to be similar across the studies. If there are too
few studies, or the included studies are considered too heterogeneous in terms of
interventions or outcomes, we will present a narrative discussion of individual effect

sizes alone (Wilson, Weisburd, and McClure 2011).

Because heterogeneity exists in theory due to the variety of interventions and contexts
that could be included in the review, we will use inverse-variance weighted, random
effects meta-analytic models to synthesize the effect estimates (Higgins et al. 2020).
We will use the metafor package (Viechtbauer 2010) in R software to conduct the

meta-analyses (R Core Team 2018).

4.3.8. Sub-group analysis and investigation of heterogeneity

In our analysis, we will examine and discuss the distribution of estimated effects
across intervention and outcome types. We will also statistically assess heterogeneity
by calculating the Q statistic, I, and 2 to provide an estimate of the amount of
variability in the distribution of study effect sizes (Borenstein et al. 2009). We will
complement this assessment with a graphical analysis using forest plots to illustrate
the range of the standardized effects by intervention. This approach provides a
summary effect estimate with studies weighted by the precision of the estimate using
the inverse of the variance. Whenever feasible, we will conduct moderator analyses

using meta-regression to investigate potential sources of heterogeneity.

Following the PROGRESS-PLUS approach (Oliver et al. 2017), we will assess
moderators falling into three broad categories of extrinsic, methodological, and

substantive characteristics. Examples of these categories include:
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e Extrinsic characteristics: E.g., funder of the study (e.g., NGO vs private sector
vs government investments), publication type, publication date.

e Methodological characteristics: E.g., study design, risk of bias, length of follow-
up, categories of outcome measures.

e Substantive characteristics: E.g., participant characteristics (gender, age,
socio-economic status, education), context (geographical setting; democratic
setting), gender and/or hunger-related indicators (GHI, GlI, etc.), intervention

type, intervention features, type of implementing agency).

We intend to use random effects meta-regression to investigate the association
between moderator variables and heterogeneity of treatment effects (Borenstein et al.
2009) and subgroup analyses to investigate heterogeneity by treatment subgroups
(e.g., men and women, poor and non-poor, and so on). If these strategies are not
possible (e.g., if we do not have a sufficient number of studies or data), we will discuss
and explore the factors that may be driving the heterogeneity of results narratively by

conducting cross-case comparisons (Miles and Huberman 1994).

4.3.9. Sensitivity analysis

We will conduct a sensitivity analysis to assess whether the results of the meta-
analysis are sensitive to the removal of any single study. We will do this by removing
studies from the meta-analysis one by one and assessing changes in results. We will
also assess the sensitivity of our results to the inclusion of studies with a high risk of
bias by removing these studies from the meta-analysis and comparing results to the
main meta-analysis results. Furthermore, we will assess the sensitivity of our results
to outliers. We will use studentized residuals to examine whether studies’ estimated
effects may be outliers (Viechtbauer and Cheung 2010), and studies with a
studentized residual larger than the 100 x (1 —0.05/(2 x k))th percentile of a

standard normal distribution will be considered potential outliers.

We also used both bivariate and multivariate (or partial) effects for calculating
standardized effect sizes. A partial effect size is based on a regression coefficient
measuring the treatment effect “holding all other variables constant” and is, therefore,
measuring a different quantity to a bivariate relationship. Our standardized effect sizes
are only strictly comparable in studies using a common model (Keef and Roberts

2004). However, only using bivariate effect sizes to calculate standardized effects
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would not be suitable in this context due to the likely high risk of bias. This may cause
quasi-experimental study designs that control selection bias (Waddington et al. 2014).
We will use sensitivity analysis to examine systematic differences in partial and
bivariate effects (omitting them from the analysis or controlling for these characteristics

in a meta-regression).

Finally, not all multivariate models control for the same covariates, nor should models
estimated for different study designs using data collected in different contexts
necessarily do so. The risk of bias assessment evaluates likely specification errors,
and the sensitivity analysis omitting high-risk studies (discussed above) should
capture most of these issues. Otherwise, we assume the possible resulting

multicollinearity issues are inconsequential (see H. Waddington et al. 2014).

4.3.10. Assessment of reporting biases

If meta-analysis is feasible, we will assess reporting biases in the literature using a
rank correlation test (see Begg and Mazumdar 1994) when there are at least 10
studies contributing to the analysis. We will also use a regression test (Sterne and
Egger 2005), using the standard error of the observed outcomes as a predictor, to

check for funnel plot asymmetry.

4.4. Qualitative search and appraisal
4.4.1. Purpose of the qualitative analysis

For the review to be more beneficial for policymakers and practitioners, we will collect
and analyze qualitative evidence to assess factors that enhance or hinder the
effectiveness of interventions. We will investigate the context, configuration of different
conditions of the intervention and the barriers and facilitators to intervention

effectiveness (Thomas, O’Mara-Eves, and Brunton 2014). This will inform:

e how context, population characteristics and other factors impact the
effectiveness of the included interventions

e to what extent effects vary by these factors (such as context, population
characteristics, or other factors) and types of interventions

e the identification of potential unintended effects
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4.4.2. Source and eligibility of qualitative evidence

Qualitative evidence is not included in the FSN E&GM. Thus, we will undertake an
additional search for qualitative evidence. Qualitative evidence will be gathered from
two sources:
e Descriptive and qualitative data from the included experimental and quasi-
experimental studies from the included studies.
e A targeted search for additional papers on the interventions covered by the

included impact evaluations to provide additional detail on these factors.

In order to be included, these papers must be related to the interventions in the
included quantitative impact evaluations and also be one or more of the following types
of studies:

e A qualitative study collecting primary data using qualitative or quantitative
methods of data collection and analysis and reporting some information on all
of the following: the research question, procedures for collecting data,
procedures for analyzing data, and information on sampling and recruitment,
including at least two sample characteristics.

e A descriptive quantitative study collecting primary data using quantitative
methods of data collection and descriptive quantitative analysis and report
some information on all of the following: the research question, procedures for
collecting data, procedures for analyzing data, and information on sampling and
recruitment, including at least two sample characteristics.

e A process evaluation assessing whether an intervention is being implemented
as intended, what is felt to be working more or less well, and why. Process
evaluations may include the collection of qualitative and quantitative data from
different stakeholders to cover subjective issues, such as perceptions of
intervention success, or more objective issues, such as how an intervention
was operationalized. They might also be used to collect organizational
information.

e A project document providing information about planned, ongoing, or
completed interventions. Such documents may describe the background and
design of an intervention or the resources available for a project. As such, these
documents do not typically include much analysis of primary evidence, but they

provide factual information about interventions. The purpose of including them
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in our review is to ensure we will have sufficient information about the context

and interventions in the included studies.

4.4.3. Search process

Search will begin by identifying the program names from included quantitative studies,
followed by a citation search, and searching in the web browser and the implementer,
funder or project websites and publications for linked qualitative evaluations. Relevant
hits include, but are not limited to, reports, project documents, and web pages, as

listed below. Key documents should fall within our inclusion criteria and PICOS:

e Project websites, including hosted by the implementer and donor.
e Qualitative research reports on the relevant project.

e Additional grey literature or reports.

4.4.4. Appraisal of qualitative evidence

We will assess the quality of included qualitative studies, process evaluations, and
descriptive quantitative studies using a mixed-methods appraisal tool developed by
Langer and colleagues (2016) and applied by Snilstveit and colleagues (2018). This
tool builds on the Critical Appraisal Skills Program checklist (CASP 2011) and Pluye

and colleagues’ (2011) mixed-methods appraisal tool. Using our appraisal tool, we will

make judgments on the adequacy of reporting, data collection, presentation, analysis,
and conclusions drawn. We will assess the quality of the included qualitative studies

and descriptive quantitative studies using six appraisal domains:

e The defensibility of the applied research design to answer the research
question under investigation.

e The defensibility of the selected research sample and the process of selecting
research participants.

e The rigor of the technical research conducted, including the transparency of
reporting.

e The rigor of the applied analysis and credibility of the study's claims given the
nature of the presented data.

e The consideration of the study’s context (for qualitative studies only).

e The reflexivity of the reported research (for qualitative studies only).
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We will not undertake a critical appraisal of the included project documents. They
typically provide information about planned, ongoing, or completed programs,
providing information about the design or resources available for a project, for
instance. As such, these documents do not typically include much analysis of primary
evidence, but they provide information about interventions. The purpose of including
them in our review is to ensure we have sufficient information about the context and

interventions included in our review.

For the rest of the qualitative studies, we will filter out studies of particularly low quality
at this stage, using a fatal flaw approach following Dixon-Woods and colleagues
(2005). Studies that do not meet either criterion of appraisal domains 1—4 above will
be excluded from the synthesis. That is, they will be included in the review, and we will
report on the studies' descriptive data, for example, applied intervention. However, no
research findings will be extracted from these studies to feed into the review's
synthesis. Each appraisal domain will be assessed on a scale of critical
trustworthiness to low, medium, and high trustworthiness. We will allocate an overall
critical appraisal judgment per study using a numerical threshold of the appraised

quality domains.

We will, therefore, focus the appraisal on assessing the relevance of the documents
against the interventions assessed in our review. Before extracting any data, we will
ensure that the name of the intervention, the implementing agency, the context, and
the timeline of the intervention described in the project document correspond to the
intervention assessed in the impact evaluation included in our review. Finally,
collecting data from a range of sources, especially if used for triangulation, can
enhance confidence in the trustworthiness of the information included. If several
sources are available, we will extract data from all sources for purposes of

triangulation.

4.4.5. Data extraction and thematic coding

We will use computer-aided qualitative data analysis tools for thematic synthesis.

Themes will closely follow these domains:

e Context: Any element related to external factors beyond the program's control

that affects program impact. This can refer to, e.g., political factors such as type
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of governance, societal factors such as norms, economic factors such as a
recession, and cultural factors such as beliefs.

e Intervention design: Any variable that is related to the design and planning of
the applied intervention. Design and planning of an intervention refers to the
blueprint or schedule of the intervention and will typically outline what
components the intervention consists of and in what sequence they will be
applied. Examples of design variables refer to the size or type of cash transfer
and outreach strategy, e.g., posters, reminders, and type of training.

e Intervention implementation: Any variable that is related to the implementation
of the intervention in practice. This refers to variables that emerge while the
intervention is applied and are usually not known in advance. Examples of
implementation variables refer to the lack of attendance or uptake, payment
difficulties, corruption, and elite capture.

e Population characteristics: Any variable that is related to the population
targeted by the intervention or the population in which the effects are measured
(in cases where these differ). This can refer to, e.g., the socio-economic status
of the population, its educational status, and asset ownership. It is important
not to confuse this with sample characteristics, where these variables might be
reported to describe the composition of the study sample and only to look for
data on how these characteristics might have influenced the program effects.

e Influence on program effect: Data that report on barriers and facilitators
associated with the context, intervention design, implementation, and

population characteristics that influence program effects.

4.4.6. Synthesis of qualitative information

The process of synthesis involves generating descriptive and analytic themes derived
from the line-by-line coding for each of the four sections (population, design,

implementation, and contextual interplay with effects).

The first data point of interest is the frequency reports. These are important to get an
overall idea of the most common child codes and those related to each other, as well
as those that are bounded by one study (unlikely to make it into the descriptive and

thematic analysis) and themes across every four categories per intervention.
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For each intervention, we will generate coding reports and compare and compile

codes that can be merged together based on their thematic proximity.

We will assess the quality of included qualitative studies, process evaluations, and
descriptive quantitative studies using a mixed-methods appraisal tool developed by
Langer and colleagues (2017) and applied by Snilstveit and colleagues (2018). This
tool is in Appendix 8.

4.4.7. Data presentation

A thematic synthesis will complement the meta-analysis conducted with the
quantitative data. We will provide a narrative summary of the papers identified. This
will include an overall description of the available literature and a general synthesis of
findings. Key information from each study, such as intervention type, study design,
country, outcomes, measurement type, effect sizes, and confidence rating, will be
summarized in a table. Along with results from meta-analyses, we will narratively
summarize qualitative information focusing on informing project design and

implementation.
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Appendices
Appendix 0 — About the FSN E&GM

The initial literature search included 12 academic databases and was originally
completed in September 2020. Since then, it has been repeated for the updates every
four months from July 2021 until November 2023. Additionally, a grey literature search
of 31 sector-specific databases has been searched twice, once during the original
E&GM in September 2020 and once in January 2022. For each search, studies were
uploaded to EPPI-Reviewer, de-duplicated, and screened independently in duplicate.
We extracted interventions, outcomes, population, country, and methods data. All
studies meeting the eligibility criteria established in the initial protocol (Moore et al.
2020) are published on the online map. We also publish a regular summary of the new

evidence added and the overall evidence distribution.

About 75 percent of the impact evaluations (IEs) in the original E&GM used
randomized designs. The updates have shifted to include more quasi-experimental
studies (i.e. 44% of the studies identified from updates 1-6 are quasi-experimental).
Since the original E&GM, we also observed a reduction in published systematic
reviews and an increase in low-confidence systematic reviews. In the first report, 54%
of the SRs were rated as low confidence and 19% as high confidence. Over 75% of
the high-confidence SRs were published between 2015 and 2020. During the update

period, 25 systematic reviews were identified, and 80% were low confidence.

We observed evidence clusters in the original E&GM For example, India, China, and
Bangladesh gather higher numbers of studies. The most common interventions were
fortification, supplementation, and classes related to consumer behavior. They have
remained the most evaluated interventions, but the studies identified in the update
period show a reduction in studies evaluating supplementation and fortification
interventions. Overall, most interventions have been evaluated by a minimum of one
IE, and interventions with 50 or more IEs have been synthesized by at least one SR.
Outcome clusters have remained the same from the original report to the most recent

update: anthropometric, diet quality and adequacy, and micronutrient status.

We also identified evidence gaps in the original E&GM. The gaps in intervention
categories include women’s empowerment interventions, advertising and labeling

interventions, interventions to support food packaging, and cold chain initiatives. No
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evaluations of advertising regulations, food waste education, or food packaging
interventions were identified. We identified five gaps in outcomes, including women’s
empowerment, economic, social, and political stability, food loss, environmental
impacts of the food system, and measures of diet insufficiency. Following the
expansion of the scope, we also identified a gap in studies measuring gender-

transformative outcomes.

Finally, we also observed synthesis gaps in providing free or reduced-cost farm inputs
to crop production, agricultural extension, agricultural information provision,
agricultural insurance products, and synthesis of outcomes related to diet quality and
adequacy measures. By the sixth update, 85 new studies focused on those
interventions and outcomes. Of these new studies, 24 were related to women's
empowerment outcomes and 19 to women's empowerment interventions, most due to
expanding the definition of women's empowerment. This means we have a much

bigger evidence base for women’s empowerment outcomes with 101 studies.
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Appendix 1 — List of interventions

. . Number of
Category Intervention Description studies
= , Other educational programs supporting the adoption of new agricultural
Eaucationy techniques. All mediums of education are included here so long as the
information - other . : . . . )
educational |nf_ormat|on being exchanged is related to agrlcultura_l technlq_ues/ 17
programs animal husbandry. Programs related to other educational topics (e.g.
literacy) would not be included
Education /
Xf?imﬁﬂ?; i Trained agents visit communities to teach current practices, organize 16
e)?tension cooperatives, and engage in other secondary activities
programs
Activities supporting the management and daily work with livestock:
Production system  Livestock access fencings, animal housing, manual tools, protective equipment, 9
antibiotics, or farm animals
Eﬁo”sptz,?uccrﬁg,fe food Ir_naanndaénear:;er;rf & Systems to buy, sell, rent, or manage land related to agriculture 8
Farmer field schools bring together a group of farmers to learn
Education / agricultural techniques. They meet regularly during a production cycle,
information - setting up experimentation and engaging in hands-on learning to 7
Farmer field improve skills and knowledge that will help adapt practices to their
schools specific context. Demonstration farms may be used in farmer field
schools or separately to show the use of certain agricultural techniques
Provision of free or reduced-cost access to agricultural inputs excluding
Other ag inputs improved seed varieties, fertilisers, pesticides/herbicides, and livestock 7
related ones
Ag credit / savings  Creating or supporting agricultural credit and savings groups 6

61



Behavior change
communication

Efforts to change behaviour
through communication
campaigns

Availability and
affordability

Efforts to improve food
availability and affordability

Classes

Peer
support/counsellors

Community
meetings

Direct provision of
foods

The use of a classroom structure to provide messages regarding
healthy eating. This includes classrooms outside of school, online and 11
ambiguous references to “nutrition education” or “education sessions”

The use of peer support or counsellors to increase healthy eating.
Includes home visits and other work by community health workers

The use of community meetings to provide messages regarding healthy

eating. Community meetings are public engagements for discussion

and mobilization, not simply education. Education within established 8
groups (such as women's self-help groups or microfinance groups)

does not count as these are not open to the public

State outlets that distribute food at free or reduced cost//Meals provided

at free or reduced cost at school//Provision of food outside of state

outlets and school meals. Often relates to the charitable distribution of 10
food by religious or civil society groups
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Appendix 2 — List of outcomes, descriptions, and corresponding indicators

Category Outcome Description Indicators
Measures of women's capacity to access, Access to basic services
Access to economic comprehend and effectively utilize basic services. Access to institutions and public services
and livelihood It measures their access to essential activities Access to education and knowledge
resources throughout their lifespan, such as food, water, Access to income and finance services
shelter, education, clothing Access to information
Ownership of land Outcomes with regards to women’s' ownership of  Ownership of land
and assets” land or assets. Ownership of productive/non-productive assets
Reselliess Claim of resources
Measures of women's control of resources and Execution of resources
Control over the ability to make decisions on how the Participation i L . .
. . . articipation in decision making regarding land
resources household resources are used without having to and assets
consult other members of the household. o .
Decision on use of income
Distribution of time use of women’s
Time use* Assessments of women's time use. Time spent on specific activities (e.g. work,
basic resources, education, other activities)
Measures of women' participation in household Participation in decision-making at the
Decision-making* decision making, may include financial decisions  household and community level
or intra-household food allocation. Influence in decision-making
Freedom of association
Agency Freedom of movement

Women's rights

Measures compliance to women's rights and
ability to claim those rights and report
misconduct.
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Control over body

Rights awareness

Women take action to claim their right
Agreement with misconducts or good
Behaviors



Participation in community activities
Women-led organizations

Formation of organizations

Actions to claim rights and influence decision-
making

Opinions on women's empowerment and

ender equalit
Measure changes in gender norms, roles, %ccurren?:e of);PV and GBV

Measures women's participation in community
Collective action activities through formal or informal networks to
and leadership effectively claim their right and participated in
decision-making.

tCr;aG:Sdf?)rrmative responsibilities, and inequalities through .
° fundamental shifts in societal attitudes, structures, esolution of cases of IPV.and GPV
outcomes Awareness of communities on women's rights

and power dynamics.
P J Media coverage

Attitudes towards women and gender norms
Awareness of powerholders for gender equality

Actions of powerholders for gender equality
Women's representation in institutions

Achievements Improved systems Measure actions from powerholders in favor of

and policymaking gender-equality and women's empowerment Institutional change and gender transformative
policymaking
Self-esteem* Any measure of self-esteem. Self-confidence and self-esteem
Other . . . .
. Indices using multiple outcomes of the list to
empowerment Other measures or composite measures of the . .
aggregate them into a gender equality and/or
outcomes and above. \
indices* women's empowerment score

Notes: Outcomes with a “*” are labels included in the FSN E&GM. Other outcomes have been added to the framework for the purpose
of this REA but were not part of the original FSN E&GM.
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Appendix 3 — Study designs

Impact evaluations
We will include impact evaluation using experimental and quasi-experimental study

designs to measure a change in outcomes that is attributable to an intervention. This

includes studies that apply one of the following approaches:

1.

Randomized evaluations with assignment at the individual, household, community or
other cluster level, and quasi-randomized mechanisms using prospective methods of
assignment such as alternation. This includes randomized trials where units are
deliberately assigned to treatment and control groups for the purposes of research,
and “natural experiments” where units are exposed to the treatment via some other
random mechanism.

Non-randomized designs with either a known assignment variable(s) or a seemingly
random assignment process:

a. Regression discontinuity designs, where assignment is based on a threshold
measured before intervention, and the study uses regression to model the
assignment process.

b. Natural experiments with clearly defined intervention and comparison groups
which exploit apparently random natural variation in assignment (such as a
lottery) or random errors in implementation, etc. Natural experiments that
approximate randomized evaluations, regression discontinuity designs, or
interrupted time series designs will be categorized as such.

Non-randomized studies with pre-intervention and post-intervention outcome data for
both intervention and comparison groups, where data are individual level panel or
pseudo-panels (repeated cross-sections), which use the following methods to control
for confounding:

a. Studies controlling for time-invariant unobservable confounding, including
difference-in-differences, fixed-effects models, or models that contain a
baseline measure of the dependent variable (e.g., an interaction term between
time and intervention for pre-intervention and post-intervention observations).

b. Studies assessing changes in trends in outcomes over a series of time points
with a contemporaneous comparison (controlled interrupted time series, ITS),
and with sufficient observations to establish a trend and control for effects on

outcomes due to factors other than the intervention (such as seasonality).

4. Non-randomized studies that create a matched comparison group similar to the treated

group on specific characteristics to control for observable confounding, including
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statistical matching, exact covariate matching, coarsened-exact matching, and
propensity score matching.

5. Studies that build a counterfactual through synthetic control approaches.
Non-randomized studies that control for confounding using instrumental variable (1V)

approaches such as two-stage least squares procedures.

We will exclude before-after studies without a comparison group or cross-sectional
studies that do not attempt to control for selection bias or confounding. Studies that
only examine willingness-to-pay for goods, services, process, and business models

will be excluded.

Experiments conducted in tightly-controlled settings, like those in a laboratory, lab-in-
the-field studies, and studies that measure immediate reactions to a short-term
exposure (i.e. studies where implementation and data collection is started and

completed within a single day) will be excluded.

Qualitative evaluations
We will also include qualitative evaluations evaluating the impact of an intervention

included in the quantitative impact evaluations and using the following designs:

1. Realist evaluations assume that projects and programs work under certain conditions
and are heavily influenced by the way that different stakeholders respond to them.
Authors must clearly state a theory tested through an intervention indicating how and
for whom a program would work. They compare contexts, mechanisms, and outcomes
within a program (not with a control). There is a strong emphasis on the social and
historical context and comparison of those who benefited from the program and those
who did not benefit (White and Phillips 2012). A realist evaluation is therefore not just
designed to assess whether a development intervention worked or not. It is designed
to address questions such as “What works (or doesn’t work)?”; “for whom (and to what
extent)?”; “in which circumstances does it work?”; “How and why does it work?”
(INTRAC 2017d).

2. Process tracing develops a set of (competing) hypotheses linking an intervention to an
outcome including how these hypotheses could be (in)validated. Gather relevant
evidence to determine which hypothesis most closely matches observed data. In its
pure form, process tracing is based around a set of formal tests. These are designed
to assess causation. They are applied to all the different possible explanations for how

a particular change might have come about in order to confirm some and/or eliminate
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others. Within the process tracing these different explanations are known as
hypotheses (INTRAC 2017b).

Contribution analysis is a methodology used to identify the contribution a development
intervention has made to a change or set of changes. The aim is to produce a credible,
evidence-based narrative based on a theory of change that a reasonable person would
be likely to agree with, rather than to produce conclusive proof. Contribution analysis
can be used during a development intervention, at the end, or afterwards (INTRAC
2017a).

Contribution tracing is a participatory mixed-method (qual-quant) to establish the
validity of contribution claims with explicit criteria to guide evaluators in data collection
and Bayesian updating to quantify the level of confidence in a claim. Includes a
contribution ‘trial’ with all stakeholders to establish what will prove/disprove the claim
(HM Treasury 2020).

Qualitative impact assessment protocol (QulP) studies serve to provide an
independent reality check of a predetermined theory of change which helps
stakeholders to assess, learn from, and demonstrate the social impact of their work.
The QulP gathers evidence of a project’s impact through narrative causal statements
collected directly from intended project beneficiaries. Respondents are asked to talk
about the main changes in their lives over a pre-defined recall period and prompted to
share what they perceive to be the main drivers of these changes, and to whom or
what they attribute any change - which may well be from multiple sources (Remnant
and Avard 2016).

General elimination methodology (GEM; Scriven 2008) builds upon his earlier Modus
Operandi Method (1976) to provide an approach specifically geared towards
substantiating causal claims. The methodology entails systematically identifying and
then ruling out alternative causal explanations of observed results. It is based on the
idea that for any event it is possible to draw up Lists of Possible Causes (LOPCs) or
alternative hypothetical explanations for an outcome of interest. Each putative cause
will have its own set of “footprints”, or Modus Operandi (MO) — “a sequence of
intermediate or concurrent events, a set of conditions or a chain of events that has to
be present when the cause is effective (Scriven 2008)” (White and Phillips 2012, 38).
Qualitative comparative analysis (QCA) is a methodology that enables the analysis of
multiple cases in complex situations. It can help explain why change happens in some
cases but not others. QCA is designed for use with an intermediate number of cases,
typically between 10 and 50. It can be used in situations where there are too few cases

to apply conventional statistical analysis (INTRAC 2017c).
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8. Outcome harvesting is designed to collect evidence of change (the ‘outcomes’) and
then work backwards to assess whether or how an organization, program or project
contributed to that change. Outcomes are defined as changes in the “Behavior writ
large” (such as actions, relationships, policies, practices) of one or more social actors

influenced by an intervention (Wilson-Grau 2015).
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Appendix 4 — Provisional Quantitative data extraction for the REA

Variable label

‘ Explanation

GENERAL INFORMATION

Coder name

Record your name

Notes

Record any notes important for the team

INDICATE IF IT IS LINKED STUDY HERE AND THE EPPI OF THE MAIN
STUDY (for example "Linked to study 1111111").

PUBLICATION INFORMATION

This is the study ID - it should match the study ID from the Outcome Mapping

StudylD Sheet (e.g., 946578). If EPPI is being used, this will be the EPPI ID
The estimate ID will provide a specific number for each effect size extracted and
EstimatelD should include the original study number, underscore, then the unique ID number
(e.g., 946578 1, 946578 2 and so on)
Study status Select one of the following: 1) Completed; 2) Protocol; 3) Ongoing

Author name

Author last name

For 1 author: leading author last name (e.g. Gomez)

For 2 authors: both author last names with ampersand in between (e.g. Smith
and Bahn)

For 3 or more authors: leading author last name followed by et al. (e.g. Gupta et
al.)

Year of publication

Year published (publication date, not preprint or first online publication dates)

Publication type

Select one of the following: i) Journal article; ii) Book or chapter; iii) Report or
working paper; iv) Conference proceedings; v) Published protocol (select if a
published protocol, registration, or pre-analysis plan; vi) Ongoing study (select if
not a registered study or published protocol but, for example, a description of the
study on an organizational or authors’ personal webpage)

INTERVENTION INFORMATION

Intervention sub-group

Choose one or more intervention sub-group code(s) for each corresponding
effect size: Choose one or more intervention sub-group code(s) for each
corresponding effect size:

Production system:

i) Education / information - other educational programs

ii) Education / information - Agricultural extension programs

iii) Livestock access

iv) Land markets & management

v) Education / information - Farmer field schools

vi) Other ag inputs

vii) Ag credit / savings

Behavior change communication:
i) Classes

ii) Peer support/counsellors

iii) Community meetings

Availability and affordability:
i) Direct provision of foods

Intervention name and
abbreviation

Provide name and abbreviation of the intervention and its different components.
Include details of sections of the manuscript and page numbers where authors
describe name of the intervention. Please only report the intervention related to
the estimate if a paper reports on more than one intervention or treatment arm.
Elements here should coincide with the previous and next columns meaning that
the name of the intervention taken from the study should match with the
intervention subgroup. and intervention description If you feel that the description
does not coincide with the previous and next columns, complete all columns as
much as you can and leave a comment indicating if you think information across
the 3 intervention columns here do not match.

Intervention name and abbreviation (if any or put N/A if no name) appears here.
Information should reflect the evaluated intervention. For example: "SHoMaP
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Variable label

Explanation

(Smallholder Horticulture Marketing Program).
Name of the intervention:

Intervention description

Provide detailed description of the intervention and its different components.
Include details of sections of the manuscript and page numbers where authors
describe details of the intervention. Please only report the intervention related to
the estimate if a paper reports on more than one intervention or treatment arm.
Elements here should coincide with the 2 previous columns meaning that the
description of the intervention taken from the study should match with the
intervention subgroup and intervention name. If you feel that the description does
not coincide with the two previous columns, complete all columns as much as
you can and leave a comment indicating if you think information across the 3
columns here do not match.

What is the intervention? __

How did it work?

Where and when did it happen?

Any specification?

Also, reminder: any time you use verbatim, or you use data remember to put the
page number, so it is easy to check and verify.

Country

Country of intervention

Non-staggered intervention

Have the treated observations been exposed to the intervention for the same
amount of time? 1=Yes; 0=No

Year of the intervention

The earliest date (year) observations are exposed to the intervention.

Length of follow up

How many months have elapsed between the start of the intervention (earliest
date observations are exposed to the intervention) and the date of the final
outcome measurement. If less than one month, use decimals (e.g. one week
would be .25, etc.).

Exposure to intervention

For how long are the observations exposed to the intervention (in months)? If
less than one month, use decimals (e.g. one week would be .25, etc.). Note: If
the intervention is active throughout the evaluation period, this value will be the
same as the length of follow up. Answer here cannot be greater than in the length
of the follow up. Minimum is 0.25 (cannot be 0).

METHOD INFORMATION

Evaluation Design

Select one of the options below:

1. Experimental (defined as prospective randomized assignment, where
randomisation is implemented by researchers (or by decision makers in the
context of an evaluation study)

2. Quasi-experimental (including natural experiments and non-randomized
studies)

Evaluation Method

e If Experimental, then select: i) Randomised controlled trial

e If Quasi-experiment or natural experiment, then select one of the following: i)
Natural experiment in which exposure to treatment is random; ii) Regression
Discontinuity Design (RDD); iii) Difference-in-Differences (DID) / Fixed effects
estimation; iv) Instrumental variable (V) estimation; v) Endogenous treatment-
effects models (including endogenous switching regression, and other methods
synonymous to the Heckman two step model); vi) Statistical matching (includes
PSM or statistical weighting) vii) Interrupted time series (ITS); viii) Synthetic
controls

Method description

Provide a brief description of the method applied and note if any methods have
been combined.

Study population

Provide any details in the paper that describe how the study population was
selected, covering:

a) How is the population selected? what is the sampling strategy to recruit
participants from that population into the study?

b) What are the characteristics of study participants?

Targeted population appears first in the cell. Explanations can follow afterwards
Need to add all specified information in the study on the targeted population:
subsistence farmers, commercial farmers, ... (look in data section).

Additional methods

Describe any additional methods used in analysis. If none, select not applicable.

ESTIMATE INFORMATION
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Variable label

Explanation

Analysis type for this effect size

Free text, what type of analysis was used (OLS regression, Probit regression,
2SLS, ANCOVA, etc.)

Treatment effect estimated

1=Intention to Treat (ITT), 2=Average Treatment Effect on the Treated (ATET),
3=Average Treatment Effect (ATE) 4 = Local Average Treatment Effect (LATE),
5=0ther

Treatment effect estimated
other

Provide details if other treatment effect estimated

Also include the relevant matching algorithm here (ex: kernel, nearest neighbour,
etc...)

Unit of analysis

What is the unit of analysis? UOA for this effect size: 1= Individual, 2=
Household, 3= Group (e.g., community organization), 4= Village, 5 = Other, 6 =
Not clear

If OTHER, ALWAYS PLEASE SPECIFY with a comment in this cell. For
example: 5 = Other, comment in this cell: "crop level" or 5 = Other, comment in
this cell: "district level".

In some cases, authors may use a different word for the choices 3= Group or 4=
Village, but still use these 2 options. For example, if authors conduct analysis at
the village leader, select 4. If authors conduct the analysis at the cooperative
level, choose 3.

Covariate adjustment

Did the regression specification control for variables other than the treatment
variable? 1= Yes; 0 = No.
This includes matching variables.

Covariate adjustment
description

List the control variables included in the specific specification related to the
estimate (including any noted fixed effects).

Source

Note the page number, table number, column, and row you used to extract the
estimate data [Open Answer]

OUTCOME DATASET

Outcome sub-group

Outcome name

Choose an outcome sub-group code for each corresponding estimate:
Resources

i) Access to economic and livelihood resources

ii) Ownership of land and assets

i) Control over resources

iv) Time use

Agency

i) Decision-making

i) Women's rights

iii) Collective action and leadership

Achievements

i) Gender transformative outcomes

ii) Improved systems and policymaking

iii) Self-esteem

iv) other empowerment outcomes and indices

Record the outcome for the corresponding effect size. Use this open answer field
to enter, in the author’s own words, the name of the outcome.

Need to be crop specific if specified. Crop
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Variable label

Explanation

Outcome description

Record the outcome for the corresponding effect size. Use this open answer field
to enter, in the author's own words, a description of the outcome. Be selective
and concise with the excerpts being transcribed here as to ensure accurate and
precise descriptions of the outcome. Include information about the unit of the
outcome and how it has been measured. Include page numbers with every
excerpt extracted.

all units (ex: kg/hectare).

level (per household, per capita,...)

all crops or combination or single crop.

Time period of measure (last 12 months, last season, last 7 days, last 24 hours)
If measure standardized by standard deviation (nothing to specify if not)

ALSO SPECIFY THE currency AND SPECIFY IF OUTCOME IS IN LOG.

Don’t need to specify type (binary, continuous, etc. as in the following column,
also to check)

Examples:

“Maize yields kg/hectare in last harvest”
“HDDS (out of 12 food groups over 7 days)”
“Number of consumer durables (out of 20)”

Need to be crop specific if specified. Crop

Outcome measurement

How was the data collected? 1=Self-reported, 2=Administrative data, 3=Satellite
data

Qutcome type

Record the type of outcome variable: 1=Continuous; 2=Discrete (including
proportions); 3=Nominal (binary); 4=0rdinal (binary); 5=Nominal (non-binary);
6=0rdinal (non-binary); 7=Interval.

Levels or changes

0 = Unit is the level of outcome variable, 1 = Change in outcome variable

Reverse sign

Record no=0 if an increase is good, record yes=1 if a decrease is good and the
sign needs to be reversed (i.e., decrease is good)

Outcome dataset

Record if data for this outcome comes from an identified dataset

TREATMENT VARIABLE INFORMATION

Treatment

Record the treatment variable as written in the model (e.g., the variable name the
author uses, such as "Marketing contract" or "Production contract"). This column

enables to distinguish what treatment is evaluated here for this specific estimate.

This is very important as many studies have multiple treatments.

FOR EXAMPLE:

74713715 (Benali 2017). Authors evaluated the impact of CF offered by two
export supply chain (ESC) actors HVESC and RESC. The first few estimates are
from the combined effect of both actors ("ESC" in the article) and other are from
HVESC specifically and others are from RESC. Here this information should
appear in this column so ESC, HVESC or RESC.

Treatment type

Describe the types of treatment variable used: i) binary; ii) continuous; iii)
categorical; iv) other

Comparison

1=No intervention (service delivery as usual), 2=Other intervention, 3=Pipeline
(waitlist) control (still service delivery as usual) 4. Other

Describe comparison group

Describe the comparison group

Subgroup

Is this analysis of a subgroup or estimating heterogeneous effects? 0=no, 1=yes

Subgroup information

Describe the subgroup or variable interacted with the treatment variable (e.g.,
boys, girls), etc. If no subgroup or heterogeneity analysis, select not applicable

ESTIMATE DATA

Mean treatment (Pre)

Outcome mean for the treatment group (pre-intervention)

SD treatment (Pre)

Outcome standard deviation for treatment group (pre-intervention)

Mean Control (Pre)

Outcome mean for the comparison group (pre-intervention)

SD Control (Pre)

Outcome standard deviation for control group (pre-intervention)

Mean treatment (Post)

Outcome mean for the treatment group (post-intervention)

SD treatment (Post)

Outcome standard deviation for treatment group (post-intervention)

Mean Control (Post)

Outcome mean for the comparison group (post-intervention)

72



Variable label

Explanation

SD Control (Post)

Outcome standard deviation for control group (post-intervention)

SD pooled (Pre)

Outcome standard deviation for pooled group (treatment and control) (pre-
intervention)

SD pooled (Post)

Outcome standard deviation for pooled group (treatment and control) (post-
intervention)

SD pooled (PP)

Outcome standard deviation for pooled group (treatment and control) (includes
pre and post intervention data)

Mean difference

Overall mean difference (treatment - control)

SE difference

Standard error of the overall mean difference

In the results table under the coefficients and in parentheses, authors do not
always report SE but sometimes provides the t-stat or the p-values. Make sure
you extract the correct information in the relevant column. SE in SE reg, T-stat in
Tstat reg, etc.

Tstat difference

t-statistic of mean difference

In the results table under the coefficients and in parentheses, authors do not
always report SE but sometimes provides the t-stat or the p-values. Make sure
you extract the correct information in the relevant column. SE in SE reg, T-stat in
Tstat reg, etc.

Odds ratio

Odds ratio reported in the study

SE odds ratio

Odds ratio standard error reported in the study

Risk ratio

Risk ratio reported in study

SE Risk Ratio

Risk ratio standard error

Coeff reg

Report the regression coefficient of the treatment effect

SE reg

Report the associated standard error of the regression coefficient.

In the results table under the coefficients and in parentheses, authors do not
always report SE but sometimes provides the t-stat or the p-values. Make sure
you extract the correct information in the relevant column. SE in SE reg, T-stat in
Tstat reg, etc.

Tstat reg

Report the associated t statistic of the effect size (coefficient/SE)

In the results table under the coefficients and in parentheses, authors do not
always report SE but sometimes provides the t-stat or the p-values. Make sure
you extract the correct information in the relevant column. SE in SE reg, T-stat in
Tstat reg, etc.

You can mentally calculate the t-statistic = coefficient estimate / standard error.
DO NOT REPORT THE CALCULATE THE T-STAT IF IT NOT PROVIDED IN
THE TEXT. If MENTALLY calculated t-stat or t-stat in the text is more than 10 or
less than -10, simply check again the coef and se or t-stat. If still more than 10 or
less than -10, put a comment indicating that you have checked this, and this is
what is actually reported in the paper.

Cl_LBreg

Report the associated Lower bound of the 95% Confidence interval of the effect
size. If Cl is reported for a different confidence level, indicate that in the notes
section.

CI_UP reg

Report the associated Upper bound of the 95% Confidence interval of the effect
size. If Cl is reported for a different confidence level, indicate that in the notes
section.

P value exact

Exact p value if given, if not, record as written in the manuscript (e.g., p <.001, or
p > .05)

In the results table under the coefficients and in parentheses, authors do not
always report SE but sometimes provides the t-stat or the p-values. Make sure
you extract the correct information in the relevant column. SE in SE reg, T-stat in
Tstat reg, etc.

Interaction term 1 coeff

Required if requested to extract information from an interaction term (in addition
to a single term)

For estimates based on interaction term (Y=B1treat+B2treat*female), It is very
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Variable label

Explanation

important to extract both B1 (and associated SE, T-stat or p-value) in column
Coeff reg and B2 (and associated SE, T-stat or p-value) in THIS column.

Interaction term 1 SE

Required if requested to extract information from an interaction term (in addition
to a single term)

Interaction term 1 Tstat

Required if requested to extract information from an interaction term (in addition
to a single term)

Interaction term 1 CI_LB

Required if requested to extract information from an interaction term (in addition
to a single term)

Interaction term 1 CI_UP

Required if requested to extract information from an interaction term (in addition
to a single term)

Interaction term 1 P value
exact

Required if requested to extract information from an interaction term (in addition
to a single term)

Clusters treatment

Number of clusters - treatment group

Check thoroughly if authors cluster the standard errors for this estimate. Most
often it is specified in the model or under the table (control + F and search for
"cluster").

Clusters control

Number of clusters - control group

Check thoroughly if authors cluster the standard errors for this estimate. Most
often it is specified in the model or under the table (control + F and search for
"cluster").

Clusters total

Number of clusters - total sample

Check thoroughly if authors cluster the standard errors for this estimate. Most
often it is specified in the model or under the table (control + F and search for
"cluster").

N treatment

Sample size - treatment group

DO NOT LEAVE EMPTY. IF THE ANSWER IS NOT CLEAR HERE, INDICATE
THIS. Information on sample size is very important. Either 1) information on N
treatment and N control or 2) information on N total is available.

Sample size - control group

N control DO NOT LEAVE EMPTY. IF THE ANSWER IS NOT CLEAR HERE, INDICATE
THIS. Information on sample size is very important. Either 1) information on N
treatment and N control or 2) information on N total is available.

Sample size - total sample

N total DO NOT LEAVE EMPTY. IF THE ANSWER IS NOT CLEAR HERE, INDICATE
THIS. Information on sample size is very important. Either 1) information on N
treatment and N control or 2) information on N total is available.

Record how many time points (e.g. measurement points) there are in the analysis
(e.g., cross sectional data is 1, panel data with 3 measurements is 3).
periods

DO NOT LEAVE EMPTY. IF THE ANSWER IS NOT CLEAR HERE, INDICATE
THIS.

Does the sample size need to

be corrected?

Often in panel data, models will report number of observations rather than
number of participants. In this column you will indicate 1="Yes" if the sample size
needs to be divided by the number of periods, and 0="No" if either it is cross-
sectional data, or if the authors have already divided the number of observations
by the number of panel assessments and thus no correction is necessary.

DO NOT LEAVE EMPTY. IF THE ANSWER IS NOT CLEAR HERE, INDICATE
THIS.

Source

Note the page number, table number, column, and row you used to extract the
data

UNIT OF ANALYIS ERROR

M: number of observations per

cluster (unit of treatment
allocation)

Example 1:
Explanation column: Intervention (FFS) at the village level (p8 and p11) and
analysis at the Household. There are approximately 2.5 villages per district and
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Variable label

Explanation

c: intra-cluster correlation
coefficient. Assumed at 0.05 for
the moment.

Explanation

the sample of 1986 households 108 district.
m=1986/ (108*2.5)
¢=0.05

Example 2:

Explanation column: Intervention (land titles) at the household level (p759) and
analysis at the Plots. p759: 325 farm households. In total, 1,678 plots were
included in the survey. So, there are 3.6 plots per household on average.
m=1678/325=5.16

c=0.05

Example 3:

Explanation column: Intervention (soil and water conservation) at the village level
(p27) and analysis at the Household. There were 1218 hh in 139 villages.
m=1218/138=8.76

c=0.05

OTHER INFORMATION

Other linked to previous
columns

Provide any other relevant information from the study
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Appendix 5 — Provisional quantitative data extraction for the REA

Continuous outcomes

For studies reporting regression results for continuous outcomes, we will standardize
the effect sizes following the approach suggested by Keef and Roberts (2004). This
includes dividing the regression coefficient () by the pooled standard deviation (SD)
of the outcome.

sMp = —£ (i)

SDpooled

When using parsimonious regression specifications, this approach is analogous to
Cohen’s d (d), which is the difference in means between the treatment and control (or
comparison) group divided by the pooled SD of the outcome (i.e. the standardized
mean difference). Because Cohen's d can be biased in cases where sample sizes are
small, in all cases we will simply adjust d using Hedges' method. This transformation

adjusts Cohen's d to Hedges' g using the following formula (Ellis 2010):

3
4(ngp+nc)—9

g=dl- ) (ii)
Where n denotes the sample size of the treatment (nT) and control (nC) groups. If the
intervention is expected to change the SD of the outcome variable, we will use the SD
of the control group to compute d instead. If the study does not report the pooled SD
but information about sample size is available for both the treatment and control groups,
we will use regression coefficients and standard errors (SEs) or t statistic (t) to calculate

the following:

1 1
d=t f;+ - (iii)

Alternatively, when only information on the total sample size (N) is available, we will

use the following formula suggested by (Polanin and Snilstveit 2016):

_ 2t -
d= N7 (iv)

4 d?
Vard = N + m (V)
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Here we will calculate the t-statistic (t) by dividing the coefficient by the SE. If the
authors only report confidence intervals (Cl) and no SE, we will calculate the SE from
the confidence intervals:

SpD = \/N (upper CI;lower )] (VI)

where | is 3.29 for estimates using 90% confidence intervals, 3.92 for 95% confidence

intervals, and 5.15 for 99% confidence intervals.

In cases in which significance levels are reported rather than t or a beta coefficient (b)
with the associated SE, then we will impute t using a t-distribution table. If the precise

probability value is not reported, then we will assume the following:

Prob>0.1:t=0.5
0.1>Prob>0.05: t=1.645
0.05>Prob>0.01: t =1.960

0.01=Prob: >0.001:t=2.576

Prob: = 0.001:t=3.291

In some cases, the studies we include in the review may not report a regression
coefficient, but the group means (X) and pooled SD for treatment and control group at
follow up only (p + 1). Here we will calculate d using formulae provided in (Borenstein
et al. 2009):
d= Xtpar” Xopus (vii)
SDp+1

If the study does not report the pooled SD, it is possible to calculate it using the following

formula:

(viii)

- 2 _ 2
e \j(nTpH 1)SDTp+1+ (NCpyy~DSDE, .,
p+1 =

NTp41MCp1 2

For studies reporting the difference in treatment and control group means and the

pooled SDs at baseline (p) and follow up (p +1):

AXr,,,—A%r,
SDy

d =
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Finally, for studies reporting mean differences between treatment and control group,

standard error (SE) and sample size (n):

_ AXTp+1

- SEx/H (X)

Outcomes measured as proportion of individuals

If outcomes are reported in proportions of individuals, we will calculate the Cox-
transformed log odds ratio effect size (Sanchez-Meca, Marin-Martinez, and Chacén-
Moscoso 2003):

d = LogOddsRatio > (xi)

Outcomes measured as proportion of events or days
If outcomes are reported based on proportions of events or days, we will use the

standardized proportion difference effect size:

_ wr —Wc¢ .
= ~o0m) (xii)

Where w; is the proportion in the treatment group and w, the proportion in the

comparison group, and the denominator is given by:
SD(w) =vwl —w (xiii)

Here w is the weighted average of w; and w:

nrwr + ngwe

nr+ng
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Appendix 6 — Criteria determining selection of effect estimates for
data extraction

We will extract effects reported across different interventions, outcomes, and
subgroups within a study. We will address dependent effect sizes using data
processing and selection techniques. We will utilize several criteria to select one effect

estimate per outcome per study:

e Where studies report effects from multiple model specifications, we will use the
author's preferred model specification. Only if the preferred specification is
unclear, we will use the most precise estimate of the treatment effect (measured
by the one with the largest t-value). This reflects regression adjustments in
designs, such as RCTs, IV, RDDs, are usually made on grounds of model
efficiency but explorative specifications (e.g. including interaction terms, higher
order terms, etc.) may not be the most efficient estimates (in fact they could be
highly inefficient) where the added terms are not significant.

e Where studies report effects from multiple estimators, we will use the author's
preferred specification. Only if the preferred specification is unclear, we will use
the specification that appears most robust to falsification tests (e.g. according
to sensitivity analysis for propensity score matching or placebo tests for
difference-in-difference estimators).

e Where different studies report on the same program but use different samples
(e.g., from different regions), we will include both estimates, treating them as
independent samples, provided effect sizes are measured relative to separate
control or comparison groups.

e Where studies report evidence according to subgroups of participants, we will
record and report data on relevant subgroups separately.

e For studies with outcome measures at different time points, we will synthesize
short- and long-term outcomes separately, following Rue and colleagues
(2013).

e When studies include multiple outcome measures to assess related outcome
constructs, we will follow our pre-specified preferred outcome order (described
below) without reference to the results.

e When studies report multiple outcome subgroups for the same outcome

construct, but do not present an effect for the full sample, we may calculate a
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“synthetic effect size” using the sample-weighted average, and applying
appropriate formulae to recalculate variances (Borenstein, Hedges, and
Rothstein 2009).

If studies include multiple treatment arms with only one control group and the
treatments represent separate treatment constructs, we will calculate the effect
size for treatment A versus control and treatment B versus control and include

them in separate meta-analyses according to the intervention type.

This also includes criteria prioritizing specific outcome measures within included

studies:

Our analysis will prioritize synthesizing outcomes using composite or aggregate
indicators. If a study does not report a composite measure, we will use the
outcome that most closely relates to the intervention type and perform outcome
mapping to identify the outcome in each study that appears most frequently
across studies.

Where an intervention targets or concerns one specific commodity, our analysis
will use commaodity specific outcomes for price, production, and intermediate
outcomes. If the intervention targets and reports outcomes for more than one
commodity, we will use the most frequent type of commodity specific outcome
reported across studies. If a study reports outcomes for both arable and
permanent crops, we will select one prioritized arable crop and one prioritized
permanent crop to perform sensitivity analysis on the type of crop prioritized for
this sample of studies. We will also distinguish between staple and cash crops,
again taking the most frequent staple or cash crop reported across studies as
the prioritized outcome.

Specific preferences for measures of outcome constructs are also outlined in
the table below. We will consider, where possible, creating combined and
separate meta-analysis for different measures of the same outcome construct

or control for groups of outcome measures in a meta-regression.

The number of possible ways any outcome construct can be measured is often large.

The list of priority outcomes in the table below are unlikely to be entirely

comprehensive given it only accounts for some common measures which are

presented simultaneously in studies (which creates the need to choose a preferred

outcome for the synthesis). We will consult subject experts, without reference to the
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results of a study, to establish an order of preference should studies present multiple
measurements of an outcome construct that is not already captured by the priority

criteria established in this protocol.
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Appendix 7 — Risk of bias assessment tool for REA

Questions Explanations/Answers

EstimatelD The estimate ID will provide a specific number for each effect size extracted
and should include the original study number, underscore, then the unique
ID number (e.g., 946578_1, 946578 2 and so on)

Intervention description Use a few words to describe the intervention. Should be same as in the QEX
(column K).
Intervention sub-group Should be same as in the QEX (column J).

Production system:

i) Education / information - other educational programs

ii) Education / information - Agricultural extension programs
iii) Livestock access

iv) Land markets & management

v) Education / information - Farmer field schools

vi) Other ag inputs

vii) Ag credit / savings

Behavior change communication:
i) Classes

ii) Peer support/counsellors

iii) Community meetings

Availability and affordability:
i) Direct provision of foods

Outcome sub-group Should be same as in the QEX (column AD).

Resources

i) Access to economic and livelihood resources
ii) Ownership of land and assets

i) Control over resources

iv) Time use

Agency

i) Decision-making

i) Women's rights

iii) Collective action and leadership

Achievements

i) Gender transformative outcomes

ii) Improved systems and policymaking

iii) Self-esteem

iv) other empowerment outcomes and indices

Outcome description Use a few words to describe the outcome. Should be same as in the QEX
(column AE and AF).

Evaluation Method Should be same as in the QEX (column R).

: Randomised controlled trial

: Natural experiment

RDD

: DIiD & FE

IV

: Endogenous treatment-effect models
: Statistical matching

: ITS (Interrupted-time series)

ONDGAWN

Evaluation Method Provide a short description of the evaluation method referencing the study
description (with the page number) (column S).

For example: "In this study, we address the problem of selection on
unobservable by combining PSM with the use of the double-difference (DD)
estimator" pXXX.

82



Questions

Explanations/Answers

1. Unconfoundness and
absence of selection bias

Q1. Was the allocation or identification mechanism able to control for
selection bias?

AND

Was the evaluation method executed adequately to ensure comparability of
groups throughout the study and prevent confounding?

Yes

Probably yes
Probably No

No

Insufficient information

Yes or Probably Yes if the study satisfies ALL of the following requirements
(depending on the evaluation method) for this estimate (No or Probably No
otherwise):

If Randomised controlled trial or a Natural experiment:

a) Centralized and independent treatment randomization at the start of the
intervention is described (lottery, coin toss, random number generator).

OR if randomization was done in sequence, authors provide detail on the
exact settings and participants attending the lottery.

OR if randomization was done in a special way, it is justified given the study
setting (stratification, pairwise matching, unique random draw, multiple
random draws etc.).

b) A balance table is reported suggesting that allocation was random
between all groups including subgroup receiving different treatment within
control or treatment groups (if the comparison is relevant for this
assessment).

If RDD:

a) Treatment assignment is made based on a pre-determined and
independent discontinuity on a variable (assignment variable) AND the unit
of analysis cannot manipulate the assignment variable.

b) The mean of the covariates of the individuals immediately at both sides of
the cut-off point are NOT statistically different OR authors control for the
differences in the estimation model.

c) Placebo tests are conducted to verify robustness.

If DID & FE (also if combined with statistical matching):

a) Authors use pre-treatment data to support the parallel trend assumption in
the absence of the treatment OR in the absence of several rounds of pre-
treatment data, authors control for differences in trends in the treatment and
control groups.

b) Authors control for relevant time-varying and constant differences
between treatment and control groups observations OR placebo tests are
conducted to verify robustness.

c) If the intervention delivery is staggered, authors apply adjustments or use
statistical matching.

If IV or Endogenous treatment-effect models:

a) Instrument(s) is(are) strongly correlated with the endogenous variable
(indicate in the justification column, the relevance test results) OR authors
use weak instrument and apply adjustments.

b) Authors provide a convincing discussion that the instrument(s) is(are)
exogenously generated (not correlated with the error term), for example, due
to a "natural" experiment or random allocation.

If Statistical matching:

a) Authors use all relevant baseline and/or exogenous covariates (variables
should not be affected by the treatment).

b) Authors show based on diagnostics that the covariates are balanced after-
matching across treatment and control groups' observations (with the
exception of Kernel matching).

c) Rosenbaum'’s test (or synonymous sensitivity analysis) is displayed and
suggests that the estimate is not sensitive to the existence of hidden bias
(bounds critical gamma cutoff value is >= 2).

IfITS:

a) Authors discuss and address non-stationarity (including seasonality).

b) Authors control for other time-varying confounders such as other events
OR authors use a valid control group or control outcome (unaffected by the
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Questions

Explanations/Answers

intervention).
Insufficient information: insufficient information.

1. Justification

Q1. Answer justification (use references with page numbers).

2. Absence of non-random
attrition AND significant
missing data

Q2. Was the analysis conducted in the absence of non-random attrition and
significant missing data?

Yes

Probably yes

Probably No

No

Insufficient information

Yes or Probably Yes if the study satisfies ALL of the following requirements
for this estimate (No or Probably No otherwise):

a) Attrition rate is less than 5% OR less than or equal to assumed in power
calculations.

b) Attrition is random (balance between attritors and non-attritors).

OR

Attrition is not random but authors apply convincing statistical techniques to
identify and address the attrition bias (for example, only using observations
in the analysis present in all rounds of the data).

c) Analysis is conducted using most of the collected data (missing data is
less than 10%) (for example, the data section reports that data was collected
on 600 households and the number of observations used in the analysis is
close to 600).

Insufficient information: insufficient information.

2. Justification

Q2. Answer justification (use references with page numbers).

3. Absence of
spillovers/crossovers and
contamination

Q3. Was the study adequately protected against spillovers, crossovers, and
contamination?

Yes

Probably yes

Probably No

No

Insufficient information

Yes or Probably Yes if the study satisfies ALL (a and b) of the following
requirements for this estimate (No or Probably No otherwise):

a) Treatment and control observations are sufficiently far away
(geographically and/or socially) from one another and general equilibrium
effects are unlikely so that the intervention is unlikely to spill-over to the
control group observations.

b) Treatment and control groups are isolated from other interventions which
might affect the outcomes.

Problems with crossovers and drop-outs are dealt with using intention to-
treat analysis (ITT) or Local Average Treatment Effect (LATE) analysis.

Insufficient information: insufficient information.

3. Justification

Q3. Answer justification (use references with page numbers).

4. Absence of outcome
measurement bias

Q4. Was the outcome measured in the same way between study arms and
outcome measurement was not affected by knowledge of the intervention?

Yes
Probably yes
Probably No
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Questions

Explanations/Answers

No
Insufficient information

Yes or Probably Yes if the study satisfies the following requirement for this
estimate (No or Probably No otherwise):

a) Outcomes were not self-reported by participants (for example outcomes
come from administrative records) OR outcomes are self-reported but
respondents are unlikely to be influenced by knowledge of
administration of the intervention OR outcome assessors were blinded.

IF RELEVANT:

b) For self-reported outcomes: respondents in the intervention group
are not more likely to have accurate answers due to recall bias;

If relevant, discuss here how recall data bias may affect the outcome
measurement of the intervention group. If it affects both treatment and
control groups in a similar way, do not consider this as a risk of bias.

Insufficient information: insufficient information.

4. Justification

Q4. Answer justification (use references with page numbers).

5. Absence of reporting
bias

Q5. Was the study free from selective analysis reporting?

Yes

Probably yes

Probably No

No

Insufficient information

Yes or Probably Yes if the study satisfies the following requirement for this
estimate (No or Probably No otherwise):

a) There is no evidence that outcomes were selectively reported (e.g. all
relevant outcomes in the methods section are reported in the results section)
OR There is only one possible way in which the outcome domain can be
analyzed OR researchers have provided the reasons for any inconsistencies
(not related to the nature of the results). To answer yes here, the authors
need to provide details of a pre-analysis plan and the included
outcomes should be consistent with the ones discussed in the study.

If the pre-analysis is available and it does not contain the extracted
outcome you are considering (specific row here), unless author(s)
provide an explanation in the included study, it should be considered
as potential selective reporting (and therefore coded as Probably no or
No).

Insufficient information: insufficient information (if no pre-analysis plan).

5. Justification

Q5. Answer justification (use references with page numbers).

6. Unit of analysis

Q6. Unit of analysis: Is unit of analysis in cluster allocation addressed in
standard error calculation?

Yes or Probably Yes if the study satisfies the following requirement for this
estimate (No or Probably No otherwise):

Yes if Unit of analysis (UoA) = Unit of randomization (UoR) OR if UoA # UoR
and standard errors are clustered at the UoR level OR data is collapsed to
the UoR level

Insufficient information: if not enough information is provided on the way
the standard errors were calculated or what the unit of analysis is.

"Not applicable" if it is not a cluster RCT.

6. Justification

Q6. Answer justification (use references with page numbers).
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Questions

Explanations/Answers

7. Summary and
implications

Q7. What are the key risks of bias identified, and what are their potential
implications for interpreting the effects?

Add a brief summary that focuses on the likely implications for interpreting
the effects: are the effects likely to be suppressed due to the noted sources
of bias? Exaggerated? Are there substantial quality issues or lack of clarity
that should be considered? What should the reader keep in mind, to
contextualize the findings?

Overall score

* “High risk of bias”: if any of the bias domains were assessed as “No” or
“Probably No”.

» “Some concerns”: if one or several domains were assessed as “Insufficient
Information” and none were “No” or “Probably No”.

* “Low risk of bias”: if all of the bias domains were assessed as “Yes” or
“Probably Yes”.

Notes

Notes
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Appendix 8 — Qualitative critical appraisal tool

Study Methodological appraisal criteria Response
type Ye | N | Comment
S o
Screening | Configurative assessment:
questions v Study reports primary data and applied methods
. ) v Study states clear research questions and
assessing objectives
fatal v Study states clear research design, which is
flaws appropriate to address the stated research question
(Velxocy- and objectives (Purposivity)
20%%)3 v The findings of the study are based on collected
data, which justify the knowledge claims (Accuracy)
Configura
tive ‘fatal
flaws’
based on
Pawson
(2003)
TAPUS
framewor
k
Screening question based on abstract and/or superficial reading of full text:
Further appraisal is not feasible or appropriate when the answer is ‘No’ to any of
the above screening questions!
Study Methodological appraisal criteria Response
type Ye | N | Comment/
S o | Confidence
judgment
1. Il. RESEARCH IS DEFENSIBLE IN DESIGN
Qualitativ (providing a research strategy that addresses the
e and question)
descriptiv
e Appraisal indicators:
quantitati
ve, and V' Is the research design clearly specified and
process appropriate for aims and objectives of the research?
evaluatio
ns Consider whether
i. there is a discussion of the rationale for the study
design
ii. the research question is clear, and suited to the
inquiry
iii. there are convincing arguments for different features
of the study design
iv.limitations of the research design and implications
for the research evidence are discussed
Defensibl | Arguab Critical Not Worth to continue:
e le defens
ible
I.LRESEARCH FEATURES AN APPROPRIATE
SAMPLE (following an adequate strategy for
selection of participants)
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Appraisal indicators:

Consider whether

i. there is a description of study location and how/why
it was chosen

ii. the researcher has explained how the participants
were selected

iii. the selected participants were appropriate to collect
rich and relevant data

iv.reasons are given why potential participants chose
not take part in study

Appropriate | Functional Critical Flawed
sample sample sample sample

Worth to continue:

lll. RESEARCH IS RIGOROUS IN CONDUCT
(Providing a systematic and transparent
account of the research process)

Appraisal indicators:

Consider whether

i. researchers provide a clear account/description of
the process by which data was collected (e.g. for
interview method, is there an indication of how
interviews were conducted? /Procedures for
collection or recording of data?)

il. researchers demonstrate that data collection
targeted depth, detail and richness of information
(e.g. interview/observation schedule)

iii. there is evidence of how descriptive analytical
categories, classes, labels, etc. have been
generated and used

iv. presentation of data distinguishes clearly between
the data, the analytical frame used, and the
interpretation

v. methods were modified during the study; and if so,
has the researcher explained how and why?

Rigorous Considerate Critic Flawed
conduct conduct al conduct
condu
ct

Worth to continue:

IV. RESEARCH FINDINGS ARE CREDIBLE IN
CLAIM/BASED ON DATA
(Providing well-founded and plausible arguments based
on the evidence generated)

Appraisal indicators:

Consider whether

i. there is a clear description of the form of the original
data

il. sufficient amount of data is presented to support
interpretations and findings/conclusions

iii.the researchers explain how the data presented
were selected from the original sample to feed into
the analysis process (i.e. commentary and cited
data relate; there is an analytical context to cited
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data, not simply repeated description; is there an
account of frequency of presented data?)

iv.  there is a clear and transparent link between
data, interpretation, and findings/conclusion

v. there is evidence (of attempts) to give attention to
negative cases/outliers efc.

Credible Arguable Doubtful Not
claims claims claims credible

If findings not credible, can
data still be used?

V. REASEARCH ATTENDS TO CONTEXTS
(Describing the contexts and particulars of the
study)

Appraisal indicators:

Consider whether

i. there is an adequate description of the contexts of
data sources and how they are retained and
portrayed?

ii. participants’ perspectives/observations are placed in
personal contexts

iii. appropriate consideration is given to how findings
relate to the contexts (how findings are influenced
by or influence the context)

iv. the study makes any claims (implicit or explicit) that
infer generalization (if yes, comment on

appropriateness)
Context Context Context No
central considered mentioned context
attention

VI. RESEARCH IS REFLECTIVE
(Assessing what factors might have shaped the form
and output of research)

Appraisal indicators:

Consider whether
i. appropriate consideration is given to how findings
relate to researchers’ influence/own role during
analysis and selection of data for presentation

ii. researchers have attempted to validate the
credibility of findings (e.g. triangulation, respondent
validation, more than one analyst)

iii. researchers explain their reaction to critical events
that occurred during the study

iv. researchers discuss ideological
perspectives/values/philosophies and their impact
on the methodological or other substantive content
of the research (implicit/explicit)

tion on ent research

Reflec | Considerati | Acknowledgem | Unreflective | NB: Can override

previous exclusion!

OVERALL CRITICAL APPRAISAL DECISION

Decision rule:
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- a single critical appraisal judgement4 in any of the 6 appraisal domains leads to a critical overall
judgement.

- 2 or more high critical appraisal judgements in any of the 6 appraisal domains lead to an overall
high risk of bias / low quality rating.

- 2 or more moderate critical appraisal judgements in any of the 6 appraisal domains lead to an
overall moderate risk of bias / moderate quality rating.

- which means that for a study to be rated of low risk of bias / high quality at least 5 appraisal
domains need be rated as of low critical appraisal.

HIGH MODERATE QUALITY LOW QUALITY CRITICAL
QUALITY EMPIRICAL RESEARCH EMPIRICAL RESEARCH QUALITY
EMPIRIC EMPIRICAL

AL (Study generates new evidence (Study generates new RESEARCH
RESEAR | relevant to the review question and evidence relevant to the

CH complies with reasonable review question and (The evidence

methodological criteria to ensure complies with minimum generated by the

(Study reliability and empirical grounding of | methodological criteria to study does not
generates | the evidence). ensure reliability and comply with
new empirical grounding of the | minimum
evidence evidence). methodological
relevant criteria to ensure
to the reliability and
review empirical
question grounding of the
and evidence).
complies
with all
methodol
ogical
criteria to
ensure
reliability
and
empirical
grounding
of the
evidence)

Sources used in this section (in alphabetical order); Campbell et al (2003); CASP (2006); CRD
(2009); Dixon-Woods et al (2004); Dixon-Woods et al (2006); Greenhalgh & Brown (2014); Harden
et al (2004); Harden et al (2009); Harden & Gough (2012); Mays & Pope (1995); Pluye et al (2011);
Spencer et al 2006; Thomas et al (2003); SCIE (2010).

Study type Methodological appraisal criteria Response

Y | N | Comm
es | o | ent
/confid
ence
judgme
nt

4 For the qualitative studies, we use a slightly different language to scale the critical appraisal assessments as
compared to the quantitative studies. The far-right rating column always reflects a ‘critical’ appraisal judgement (i.e.
‘unreflective research’ above) with judgements moving further to the left on a scale from high to low critical
appraisal.
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2. Mixed-methods?

Sequential explanatory design
The quantitative component is
followed by the qualitative.
The purpose is to explain
quantitative results using
qualitative findings. E.g., the
quantitative results guide the
selection of qualitative data
sources and data collection,
and the qualitative findings
contribute to the interpretation
of quantitative results.

Sequential exploratory design
the qualitative component is
followed by the quantitative.
The purpose is to explore,
develop and test an
instrument (or taxonomy), or a
conceptual framework (or
theoretical model). E.g., the
qualitative findings inform the
quantitative data collection,
and the quantitative results
allow a generalization of the
qualitative findings.

Triangulation designs

the qualitative and quantitative
components are concomitant.
The purpose is to examine the
same phenomenon by
interpreting qualitative and
quantitative results (bringing
data analysis together at the
interpretation stage), or by
integrating qualitative and
quantitative datasets (e.g.,
data on same cases), or by
transforming data (e.g.,
quantization of qualitative
data).

Embedded/convergent design
The qualitative and
quantitative components are
concomitant. The purpose is
to support a qualitative study
with a quantitative sub-study
(measures), or to better
understand a specific issue of
a quantitative study using a
qualitative sub-study, e.g., the
efficacy or the implementation
of an intervention based on
the views of participants.

. RESEARCH
INTEGRATION/SYNTHESIS OF
METHODS

(Assessing the value-added of the
mixed-methods approach)

Applied mixed-methods design:
o Sequential explanatory design
o Sequential explorative design

o Triangulation design
o Embedded design

Appraisal indicators:

Consider whether

i. the rationale for integrating qualitative and
quantitative methods to answer the
research question is explained

[DEFENSIBLE]

ii. the mixed-methods research design is
relevant to address the qualitative and
quantitative research questions, or the
qualitative and quantitative aspects of the
mixed methods research question

[DEFENSIBLE]

fii. there is evidence that data gathered
by both research methods was brought
together to inform new findings to answer
the mixed-methods research question
(e.g. form a complete picture, synthesize
findings, configuration)
[CREDIBLE]

iv. the approach to data integration is
transparent and rigorous in considering all
findings from both the qualitative and
quantitative module (danger of cherry-
picking)

[RIGOROUS]

v. appropriate consideration is given to the
limitations associated with this integration,
e.g., the divergence of qualitative and
quantitative data (or results)?

[REFLEXIVE]
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For mixed-methods research studies, each component undergoes its individual critical appraisal
first. Since qualitative studies are either included or excluded, no combined risk of bias assessment
is facilitated, and the assigned risk of bias from the quantitative component similarly holds for the
mixed-methods research.

The above appraisal indicators only refer to the applied mixed-methods design. If this design is not
found to comply with each of the four mixed-methods appraisal criteria below, then the
quantitative/qualitative components will individually be included in the review:

Mixed-methods critical Qualitative critical appraisal: Quantitative critical
appraisal: Include / Exclude appraisal:
1.Research is defensible in 1.Low risk of bias
design 2.Risk of bias
2.Research is rigorous in 3. High risk of bias
conduct 4 _Critical risk of bias
3.Research is credible in
claim
4.Research is reflective

Combined appraisal:
Include / Exclude mixed-methods findings judged with risk of
bias

Section based on Pluye et al (2011). Further sources consulted (in alphabetical order): Creswell &
Clark (2007); Crow (2013); Long (2005); O’Cathain et al (2008); O’Cathain (2010); Pluye & Hong
(2014); Sirriyeh et al (2011).
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