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Abstract

Background Measuring the non-observable nature of food security has remained complex mainly because of the
construct’s complexity and its continuously evolving nature. The main challenges in measuring food security involve
determining what is to be measured and how it is measured. In South Africa, various approaches and indicators have
led to divergent food security measurement outcomes, leading to inaccurate assessment, monitoring, and targeting
of context-specific food security interventions. This study analyses food access, availability, and stability measurement
metrics and proposes a clear food security measurement approach for South Africa. Comprehensive reviews of

food security indices with a national scope and subsequent meta-analysis to determine these indicators’ effect size,
publication bias, and heterogeneity have not been adequately explored.

Methods A systematic review and meta-analysis using the PRISMA guidelines were used to select the analysed
articles. A search strategy was used to retrieve literature from the Web of Science and Scopus Databases, yielding a
total of 1155 articles. Rayyan 1.6 software was used for screening articles and duplicate removal, whilst the Newcastle-
Ottawa scale was used to qualitatively assess the articles. Perplexity and Quill Bot Artificial Intelligence (Al) tools were
used to enhance literature search and paraphrasing, respectively, to improve the validity and reliability of the review.
The inclusion and exclusion criteria resulted in a final sample of 82 articles being eligible for analysis.

Results Most studies used Household Food Insecurity Access Score (HFIAS), (n=45), Household Dietary Diversity
Score (HDDS) (n=24), Coping Strategy Index (CSI), (n=13), and the Household Hunger Score (HHS) (n=4). Few studies
used a composite of indicators, while most studies used HFIAS alone. The indicators used provide very different
estimates of the prevalence of food insecurity in South Africa. Limpopo and KwaZulu-Natal provinces had the most
studies distributed across rural communities, while Cape Town City and Gauteng Province had the highest number of
urban studies. Meta-analysis was done on HFIAS (n=16) and HDDS (n = 14) indicators using a Forest plot and Funnel
plot, and results showed limited heterogeneity and publication bias across the studies.

Conclusions More food security studies need to use longitudinal designs, composite indicators across different
seasons, and along the urban, peri-urban, and rural settlement gradient, and panel data from national surveys. The
routine national surveys need to adopt the full modules of indicators to allow for household and individual food
security analysis in South Africa. We recommend the Agency Module, the Women Empowerment in Agriculture
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Index (WEAI), and the Women Empowerment in Livestock Index (WELI) to measure the sustainability and agency

dimensions of food security.

Keywords Food access, Food availability, Food stability, Measurement indicators, Complexity, systematic review,

Meta-analysis, South africa

Introduction

The Global agenda of achieving the Sustainable Develop-
ment Goals (SDGs) of Zero Hunger (SDG1) and ending
Poverty (SDG1) is well aligned with the African Union’s
(AU) Agenda 2063: The Africa We Want and the National
Development Plan (NDP) for South Africa, which targets
addressing poverty, inequality, and unemployment. To
achieve these goals, policymakers need to monitor the
prevalence of food insecurity using indicators that track
broader trends and enable easy evaluation of food secu-
rity policy initiatives and other interventions. This is crit-
ical for identifying underlying drivers and consequences
and is vital to developing informative food security poli-
cies, strategies, and programs [1]. However, food security
is challenging and complex to measure [2—4]. Although
commendable efforts have been made by the South Afri-
can government to address the food security situation
since 1994, the agenda of household hunger and under-
nutrition remains a primary concern given the high levels
of poverty, inequality, unemployment, and rapid urban-
isation driven by climate change, pandemics, and recur-
ring global economic recessions. Several studies have
reported relatively high food insecurity among South
Africans, including 45,5% [5], 61% [6]; and the General
Household Survey (23%) [7]. This is against the assertion
that South Africa is food secure at the national level. Fur-
thermore, South Africa is experiencing a nutrition transi-
tion due to excessive consumption and reliance on cheap
ultra-processed foods, high-calorie, oily, and high-sugar
diets, and fewer fresh fruit and vegetable consumption
(Ronquest-Ross et al. [8]). As a result, five of the lead-
ing causes of death in South Africa are linked to poor
nutrition [5]. To address these challenges, food security
interventions must rely on valid and reliable food access,
availability, stability, and utilization measurements. How-
ever, the research community and development agencies
have internationally recognized that no “perfect single
measure captures all aspects of food insecurity” exists
and that food insecurity is not a homogeneous condi-
tion easily measured in economic, energy-availability, or
anthropometric terms (Hendriks et al. [9]). According to
Hoddinott [10], there are about 450 food security indi-
cators, and a nuanced analysis of these indicators shows
that they do not all measure the same thing; instead,
each focuses on one or more of the four key dimensions
that are: availability, access, utilization or nutrition, and
stability.

Background

The concept of food security

For purposes of this study, the author adopts the 1996
World Food Summit definition of food security, wherein
food security is defined as “a situation that exists when
all people, always, have physical, social, and economic
access to sufficient, safe, and nutritious food that meets
their dietary needs and food preferences for an active
and healthy life” Traditionally, the dimensions of food
security were availability, stability, accessibility, and uti-
lization. The World Food Committee introduced the
agency’s food security and sustainability dimensions,
as expounded by the HLPE [11]. Darwood and Vuuren
[12] define food availability as being concerned with the
population’s reliable and consistent supply and produc-
tion situation. Accessibility is the economic and physical
resources and the infrastructure necessary for the food to
reach the consumer at the household or individual level.
The dimension of food utilization is described in terms
of the intake of adequate nutrient-dense food that can
meet a population’s physiological, sensory, and cultural
needs [12]. The food stability dimension, introduced in
2009 during the World Food Summit, refers to the tem-
poral dimension and pertains to the ability and resilience
of a food system to survive natural or man-made disas-
ters [13]. Food agency and sustainability were proposed
as additional dimensions of food security, highlighting
the importance of individuals having the ability to make
choices and control their food systems. The agency food
security dimension means that households, individu-
als, or communities can make decisions or strategic life
choices about what foods they can eat, what foods they
produce, and how that food is produced, processed, pre-
pared, distributed, and consumed [14]. This implies that
people can engage in processes that shape food system
policies and governance to empower themselves. On
the other hand, the food security dimension of sustain-
ability in food systems is understood to foster long-term
natural, social, and economic regeneration. This should
ensure that the present and future generations do not
have to compromise their food needs [14]. The six pil-
lar food security dimensions are inextricably linked (See
Fig. 1) with feedback relationships among the different
pillars. Food availability enhances food access and utili-
zation, while food stability influences access, availability,
agency, sustainability, and utilization. The instability is
usually in the form of shocks such as high food prices, the
COVID-19 pandemic, climate change-induced hazards,
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3. Food Utilisation
Food preparation
Nutrition knowledge
Cultural traditions
Health care
Child care
lllness management

Storage and
processing of food
Food Trade

4. Stability
Stability in food availability
Changes in food prices
Natural & man-made
disasters
Accumulating stocks
Diversification
Stability of food access
Seasonal vs long term jobs
Diversification of livelihood
& coping strategies

Clean drinking water
Sanitation & hygiene
Energy saving cooking
stoves

6. Sustainability

Empowerment
Decision making
Control over resources
Strong legal &
institutional frameworks
Social protection
programs

Long-term future
economic, social, and
ecological sustainability
Climate change

Fig. 1 Six-pillar multi-dimensional food security concept (Adopted & modified from Dawood & van Vuuren [12])

extreme events, political instability, and global economic
recessions.

Food security measurement

Because there is no agreed or standard measure of food
insecurity internationally [15] and in South Africa [9,
16], it is not easy to establish a relationship between food
security and nutrition indicators Food security indica-
tors or metrics have been divided into direct indicators,
which measure the experience of food insecurity (for
example, food consumption surveys, household percep-
tions of food insecurity or hunger, and food frequency
measurements). Direct indicators are best measured
by observing households over time and interviewing
household members in-depth [17], for example, HFIAS,

HHS, and FCS, while indirect household food security
indicators are used where access to such information is
unavailable or too costly to collect. Indirect indicators
include dietary diversity, storage estimates at critical
times of the year, subsistence potential for largely agrar-
ian households (ratio of dietary energy requirement and
food availability), and nutritional assessments (anthro-
pometric measurements. The dynamic nature of food
security dimensions, which continually evolves, makes it
challenging to rely on a single measure or index due to
contextual differences across countries, provinces, dis-
tricts, municipalities, cultures, and households. Given
the complexity of food security and the range of factors
involved, as well as security measurement, it is appre-
ciably complex, extensive, and expensive [9]. Therefore,
there is a need to deconstruct this complexity to facilitate
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comprehensive, reliable, and valid food insecurity esti-
mates. Data and resource availability often limit the vari-
ables in measuring and monitoring regional household
food security. The complexity around linking the house-
hold food security indicators to individual households
is a huge impediment, especially linking household food
security and individual nutrition outcomes.

Various routine national studies that include the Gen-
eral Household Survey (GHS), the National Food Con-
sumption Survey (NFCS), the National Income Dynamics
Survey (NIDS), the South African Social Attitudes Survey
(SASAS), and the Labour Force Survey (LFS), have been
implemented in South Africa with modules to measure
food insecurity and household hunger prevalence. The
other surveys that have food security modules include the
Food Insecurity and Vulnerability Information and Map-
ping System (FIVIMS), and the Income and Expenditure
Survey (IES) [9]. These surveys use different metrics and
are also done at different times. Therefore, they have
yielded divergent food security measurement results,
sometimes conflicting with other smaller provincial and
municipality-based studies. For example, the General
Household Survey 2007 indicated that 10.6% and 12.2%
of adults and children were sometimes or always hungry.
In stark contrast, the National Food Consumption Survey
(NFCS) 2005 reported that 52% of households experi-
ence hunger (Labadarios et al. [18]). Although these stud-
ies were done in different time frames, they still provide
extremely divergent figures in terms of hunger scores and
food insecurity. In the South African National Health and
Nutrition Examination (SANHANES) [5] study, about
54% of South African households reported experiencing
either hunger or risk of hunger (Shisana et al. [5]). Using
the same HFIAS module, the GHS [7] and Simelane et al.
[6] conducted national surveys in the same period and
reported 23.1% and 17.5% severe food insecurity, respec-
tively. There is a significant difference in the HFIAS esti-
mates of the two studies despite using the same metric. In
agreement with these reports, Aliber [19] postulated that
these national food security and nutrition surveys (GHS
and IES) are not designed to analyze household-level
food security; hence, it is not possible to do a detailed
analysis using their data to interrogate the association
of agricultural productivity, dietary diversity, and nutri-
tion in South Africa. These national studies also do not
use complete modules of indicators such as the HFIAS,
as evidenced in the GHS, which employs a shortened ver-
sion of the HFIAS questions, resulting in an incomplete
assessment of the food insecurity status of the household.
These drawbacks compound the complexity of measuring
food security, especially at the household and individual
levels.

The emphasis on enhancing reliability and validity in
measuring food security also stems from what Hendriks
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et al. [9] have argued: measuring such a complex and
non-observable food security concept has remained
challenging because of the construct’s complexity and
continuously evolving nature. The main challenges in
measuring food security involve determining what is to
be measured and how it is measured. Determining what
is measured refers to the specific food security dimen-
sions (access, availability, stability, utilization, agency, and
sustainability) [9]. The how part relates to the methods,
research design, unit of analysis, choice of indicators, and
the associated recall period. To address these challenges,
scholars and development agencies have proposed a vari-
ety of indicators (See Table 1) to measure food and nutri-
tion security. Despite several studies using measurement
indicators at different levels, this has remained a complex
terrain. Another reason for the measurement complexity
is the dynamic nature of the definition of food security,
which has evolved; hence, the indicators and methodolo-
gies used have also changed. Since adding the two pillars
of agency and sustainability, no studies have explored
how all six dimensions can be comprehensively measured
to reflect the food security status of households in South
Africa and beyond. Hendriks et al. [9] argue that to tar-
get food security, interventions effectively, there is a need
to comprehensively analyse food insecurity experiences,
the drivers, and the associated outcomes to provide a
clear picture of the compound effect of the problem. This
would enable effective planning through predictive mod-
elling and provide baseline information that assists in
designing intervention strategies and programs, particu-
larly during shocks such as COVID-19, extreme weather
events, and economic recessions.

Table 1 summarizes everyday food and nutrition secu-
rity indicators or metrics that researchers, develop-
ment agencies, and policymakers use. These include the
Household Dietary Diversity Score (HDDS) [20]" which
measures dietary quality. The Food Consumption Score
(FCS) developed by the World Food Programme (WEP)
in 2006 is an indicator of dietary quantity and qual-
ity (diversity). The CAF is derived from the Household
Food Insecurity Access Scale (HFIAS) [21]. The Cop-
ing Strategies Index (CSI) was calculated following the
method of Maxwell et al. [22]. The higher the CSI, the
more food insecure the household was. The Household
Hunger Scale (HHS) estimates the proportion of house-
holds experiencing three levels of severity of hunger: lit-
tle or no household hunger [23]. Self-reported experience
of hunger (EoH) and modified complex access to food
(mCAF) questions are traditionally used to estimate the
incidence of experiences of hunger (self-reported) among
adults and children in households during the preceding
12 months. The EoH and CAF are based on questions
typically included in the South African General House-
hold Survey (GHS). The Household Economy Approach
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Table 1 Food security indicators commonly used in food and nutrition security measurement in South Africa

Indicator/metric/ Dimension Level of Description and measurement scale Recall
analysis period

Household Food Access Household  HFIAS can be used to assess the prevalence of household food insecurity in a 30 days

Insecurity Access population and changes in food insecurity over time. The total HFIAS can range

Score (HFIAS) from 0 to 27, indicating the degree of insecure food access. As a categorical variable,

households are categorized as food secure, mildly food insecure, moderately food
insecure, or severely food insecure
Food Insecurity Expe-  Access Individual The FIES is an outcome of the Voices of the Hungry project. It is built up fromase- 12
rience Scale (FIES) ries of yes-no responses to a relatively short series of questions and then converted ~ Months
into a FIES scale using item response theory. It was designed and validated specifi-
cally for individual-level data collection.
Household Hunger Access Household  Itis used to estimate the proportion of households experiencing three levels of 30 days
Scale (HHS) Availability severity of hunger: little or no household hunger (HHS score 0-1), moderate house-
hold hunger (HHS score 2-3), and severe household hunger (HHS score 4-6)
Household Meal Fre-  Availability Household ~ The Household Meal Frequency Score (HMFS) is a proxy for food availability in a
quency Score (HMFS)  Access household.

Household Dietary Di- Access Household  The Household Diversity Score (HDDS) measures dietary quality. It uses a 24- 24

versity Score (HDDS)  Availability hour recall period for sixteen food groups without asking about the frequency hours
of consumption. The dietary diversity score is the sum of the first fourteen scores Or7
classified as 1 for each food group is assigned a score of 1 (if consumed over the days

previous 24 hours) or 0 (if not consumed in the last 24 hours). The household score
will range from 0 to 12 and is equal to the total number of food groups consumed
by the household:

Minimum Dietary Access Individual This is measured individually for women between 15-49 years who have consumed 24
Diversity forWomen  Utilization five of the ten defined food groups. It is a proxy for micronutrient adequacy (Diet hours
[MDD-W] quality)

Minimum Dietary Access Individual [t measures children between 6-23 months who have consumed at least five of the 24
Diversity [MDD] Utilisation eight food groups in the previous day or night. hours
Coping Strategy Index Access Household  Assess what people do when they cannot access food. Responses to fifteen ques- 7 days
(Csh tions about the frequency of precautionary measures applied in the face of food

shortages during the previous week were multiplied by the severity ranking for
each strategy.4

The Food Consump-  Access Household  The FCS is the sum of the number of times a food group from the HDDS was eaten 7 days
tion Score (FCS) in the previous 7-day period, multiplied by the weight. The scores are then classified
into three categories.
Community Child- Access Household ~ The CCHIP index defines hunger as the mental and physical condition resulting 12
hood Hunger Availability Community  from insufficient food due to insufficient economic, family, or community resources. months
Identification Project 30
(CCHIP) days
The Months of Inad-  Availability and Household  This is a simple sum of the months a household reports experiencing hungerin the 12
equate Household access. previous 12 months Months
Food Provision
(MIHFP)
EoH and the mCAF Access Household  Self-reported experience of hunger (EoH) and modified complex access to food 12
Individual (mCAF) questions were used to estimate the incidence of experiences of hunger Months
(self-reported) among adults and children in households during the preceding 12
months.
Low Energy Avail- Access Household  LEA is when the energy available by the household's food supplies is less than the 30 days
ability (LEA) Availability Individual sum of recommended energy intakes for each member. The numerator of the LEA

calculation is the sum of the energy available in the food purchases reported by
the household plus the energy consumed from food produced at home during
1 month. The denominator is the household sum of the daily recommended energy
intakes for each member of the household member, multiplied by thirty to convert
it to the same monthly time frame as the numerator. Households that scored <1 on
this ratio were defined as having low energy availability.

Food Poverty (FP) Access Household A household is said to be in Food Poverty (FP) when the amount of money it spends

Utilization on food is not enough to purchase an essential diet that is nutritionally adequate.

The numerator of this ratio is the sum of a household'’s reported food expenditure
plus the estimated monetary value of the food it consumed from home production.
The denominator is the cost of a nutritionally adequate food basket for a particular
household.
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Table 1 (continued)
Indicator/metric/ Dimension Level of Description and measurement scale Recall
analysis period
Experience of Food Access Household  atool used to measure household food security. It assesses the severity and 12
Shortage Scale (EFSS)  Availability frequency of food shortages experienced by a household within a specific period, months
typically the past 12 months.
Anthropometric Utilisation Individual Assessing individual nutritional outcomes about individuals' height, weight, and N/A
measurements body size. Calculations of z scores with cut-off points
HEA Access, Community  The Household Economy Approach enables the development of a baseline picture  N/A
availability of how households in a particular area survive in average years. This information is
Stability collected through focus groups from each wealth group in a community using a

mix of qualitative and quantitative approaches.

(HEA) is another example of vulnerability assessment.
However, it uses rapid assessment methods for a more
detailed assessment of food aid needs of disaster or con-
flict-affected communities over a more extended period
(Hendriks [24]).

The agency and sustainability dimensions have added
more complexity to the measurement indicators of food
security since this can lead to misestimation and mis-
interpretation [25]. However, very few studies have
assessed whether expected household food security indi-
cator results converge and whether these provide valid
evidence, especially in the South African context, where
food security measurement is influenced by the het-
erogeneity of climate, socio-cultural values, livelihood
zones, settlement type, inequality, and varied economic
advancement. As Maxwell et al. [3] argued that diver-
gent findings can be produced by applying different food
security measures to the same data set. To the best of the
authors knowledge, no survey with a national scope has
been conducted to assess all the dimensions of food inse-
curity in South Africa, particularly food utilization and
access. However, some national surveys have included
specific modules of food insecurity assessment, as argued
by Aliber [19], for instance the General Household Sur-
vey (GHS) and the Income and Expenditure Survey
(IES) are not designed for the analysis of household-level
food security, it is not possible to do the kind of detailed
analysis using their data that interrogates food availabil-
ity, access, and stability at the household and individual
levels in South Africa. Labadarios et al. [18] confirmed
that no national survey has ever assessed all food secu-
rity dimensions in South Africa. Because of these limi-
tations, D’'Haese et al. [26] postulate that there are no
existing regularised ways of monitoring food security in
South Africa since different methodologies, sample sizes,
and sampling techniques are used, and aspects of food
security are assessed. As a result, this is bound to pro-
vide divergent results, making it very complex to com-
pare indicators across studies and develop a single food
security estimate for South Africa. For example, the GHS
[7] reported that 23.1% of the households nationally were
found to have inadequate or severely inadequate food. In

comparison, Simelane et al. [3] reported a severe food
insecurity category of 17.5% and 46% mild or moderate
food insecurity among South African households.
Although several reviews have been documented
regarding food security in South Africa, many of them
have been localized to provincial, district, and munici-
pality levels. For example, Govender et al. [27] focused
on KwaZulu-Natal (KZN) districts, and Styne et al.
[28] focused on Cape Town and Johannesburg. None of
the studies did a review with a national scope, which is
mainly attributed to the fragmented and siloed approach
of studies that do not link household and individual food
and nutrition security indicators to present a concise
national scope necessary for policy planning. Except for
van Den Berg and Walsh [1], who documented a review
of the food and nutrition security indicators, there is lit-
tle to no evidence regarding measuring the agency and
sustainability dimensions of food security. Again, van
Den Berg and Walsh [1] do not conduct a meta-analysis
to comprehensively analyze the indices and determine
the effect size, heterogeneity, and publication bias. Their
review also does not analyze the use of varying indicators,
the spatial distribution of the studies across districts, nor
a sensitive analysis of the indicators documented. These
gaps have been adequately bridged in this review study.
It is against this background that this systematic review
and meta-analysis study is conducted to provide empiri-
cal evidence to shape future food security intervention
policies, programs, strategies, and research funding mod-
els grounded on valid and reliable empirical evidence
in South Africa. A broad research question was framed
using the Population, Exposure, Comparator, and Out-
come of interest (PECO) framework. The main research
question, therefore, is: How and to what extent have food
security and nutrition standard international measure-
ment indicators been used to measure food availability,
access, and stability among households in South Africa?.
The objectives of the study were (i) to explore and anal-
yse the food security indicators’ frequency of use, and the
temporal and spatial distribution of food security studies
between 2000 and 2024 in South Africa (ii) to determine
the effect size and heterogeneity of studies for selected
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metrics on food access, availability, and stability using
meta-analysis (iii) to propose measurement approaches
for the recently introduced food security dimensions of
agency and sustainability and recommend policy inter-
ventions to address bottlenecks in national food security
and related routine surveys in the South African context.

Methods and procedures

Research approach and design

The study adopted a descriptive design using the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines. The Population,
Exposure, Comparator, and Outcome of interest (PECO)
framework was used to develop the main research ques-
tion for this systematic review. The PECO framework was
adopted because it is useful in circumstances where the
exposure aspect is not a planned intervention, for exam-
ple, in environmental, agricultural, and occupational
health domains. A scoping review was done in Google
Scholar (scholar.google.com), Scopus, and ISI Web of Sci-
ence for the paper’s primary systematic review sections of
titles and abstracts. Preliminary screening based on title
and abstract reviewing was done using Rayyan 1.6 soft-
ware to facilitate resolving the disputes amongst the three
(3) independent collaborators and easy removal of dupli-
cates. This was followed by a comprehensive full-text
search in Web of Science (WoS) and Scopus databases by
the three independent authors through the Human Sci-
ences Research Council (HSRC)' online library catalogue.
The search was done using a search strategy with the aid
of the Perplexity artificial intelligence (AI) application.
The search focused on primary research and panel data
from South Africa that used standard international (SI)
indicators to measure food access, availability, and sta-
bility dimensions. A similar comprehensive systematic
review focusing on zero hunger studies conducted in the
Scopus database by Otekunrin et al. [29] argues that Sco-
pus is undoubtedly one of the most reliable databases,
with an exhaustive collection of abstracts and citation
databases linked to scholarly publications from vari-
ous academic fields. In 2023, Scopus has over 90 million
content records,17 million-plus author profiles, over 1.8
billion cited references, and over 7 thousand publishers
across 240 disciplines. Further, Scopus is a widely trusted
source for reliable and quality bibliometric searches. In
addition, the ISI Web of Science database was also used
to search for literature.

Search strategy

Since food security is an interdisciplinary domain involv-
ing agriculture, food security, climate change, nutrition,
public health, disaster management, and anthropology,
a scoping review was done to determine the availability
of literature, search terms, and appropriate databases
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focusing on food security assessment or measurement.
To enhance the validity and reliability of the search strat-
egy, Artificial Intelligence (AI) tools were used to assist
in searching, summarising, and extracting the informa-
tion from the articles. The Al perplexity application was
used to find research papers. The authors did a full-text
reading of all documents retrieved and used Quilbot,
an artificial intelligence application, to complement the
paraphrasing done after the manual data extraction of
relevant text by the authors using NVIVO Software 14.0.
The search strings for this systematic review included the
terms related to food security measurement and food
security indicators, or metrics. As was similarly imple-
mented in a systematic review by Manikas et al. [30] in
a study focusing on food security measurement, the fol-
lowing search strings were developed and used in this
study:

(“food security” OR “food access” OR “food affordabil-
ity” OR “food availability” OR “food utilization” OR “food
stability” OR “nutrition security” OR “nutrition insecu-
rity”) AND (“measurement” OR “metrics” OR “indica-
tors” OR “assessments” OR “scales” OR “index”) AND
(“South Africa”).

The search in the Scopus database yielded 572 articles,
and the initial screening using titles, abstracts, and key-
words removed 393 irrelevant documents. A similar
search in Web of Science (WoS) produced 583 docu-
ments, and the initial screening of the articles based on
the titles and information from abstracts removed 484
irrelevant documents, leaving 99 articles (see Fig. 2).
After searching, the articles were exported into Rayyan
1.6 software for screening and duplicate removal. The
files searched were also exported and merged into an
Excel spreadsheet format. After removing duplicates,
the remaining articles were screened using the appro-
priate inclusion and exclusion criteria illustrated in the
PRISMA diagram (See Fig. 2).

Inclusion and exclusion criteria

The first step involved the three independent collabo-
rators reading the article title, keywords, and then the
abstract to check for initial inclusion or exclusion. Finally,
the full text was read to check the inclusion and exclu-
sion criteria. The systematic review included published
peer-reviewed articles, book chapters, conference pro-
ceedings, and short communications. Only literature
that was written in the English language was consulted.
Review papers, conceptualization papers, and policy
papers were excluded from the analysis. Only articles
that used standard food security indices were considered,
while those that used proxy indicators for food security
were discarded. Indicators of food access, food availabil-
ity, and stability were considered in this review; those
of the food utilization dimension indicators related to
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Articles identified through database searching
Web of Science (n= 583)
Scopus (n= 572)
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Exclusion of duplicated articles from both

Retained articles after removing duplicates from
the search categories
(n=999)

Categories
(n=156)

Exclusion of articles from the database and
articles not focusing of food security

Selection of articles based on information
contained (n=729)

measurement indicators (n= 270)

Exclusion of articles not focused on food security

Selection of articles based on full text review
(n=167)

assessment using standard indicators (n= 552)

Exclusion of articles that do not explicitly measure

Articles included in the sample for analysis (n=82)

food security
(n=95)

Fig. 2 Literature searching and screening criteria using the PRISMA guidelines

health and nutrition outcomes were excluded. In addi-
tion, grey literature and Master’s and Doctoral theses
were all excluded from the review because some of these
documents are not easily accessible at their institutional
repositories, and there are quality concerns, particularly
given the limited peer review rigor aspect, which they are
not subjected to. The search was done between February
2024 and finalised on 9th September 2024. Similarly, no
agreed-upon indicators for the food security dimensions
of agency and sustainability have been documented yet.
Instead, this paper will propose plausible ways of quanti-
fying these dimensions of food security.

Data extraction from the documents

Table 4 was developed to assist in extracting and pre-
senting data from the documents. The extraction of
the data was aided by Quillbot, an artificial intelligence
application. The following data were extracted from eli-
gible articles. The researcher tabulated the first author,
year of publication, study name, food security indica-
tors used, methodology, study design, total sample size,
and the gender-specific number of participants and their
ages. The mean, standard deviation (SD), and standard
error (SE) of HFIAS and HDDS were also tabulated for
meta-analysis.

Quality assessment and assurance of the review

The three independent collaborators searched for arti-
cles to eliminate bias with the assistance of Perplexity,
an Artificial Intelligence (AI) tool. The review adopted
the Newcastle-Ottawa scale as a quality assessment tool
for scoring each study for inclusion. In this context, the
tools focused primarily on the quality of the methodol-
ogy, sample size, statistical analysis used, and how stud-
ies could be relatively compared with other studies. An
online free Rayyan 1.6.0 software was used for prelimi-
nary screening of articles based on title and abstract,
and resolving disagreements on the inclusion of articles
among the three collaborators. This led to the thorough
evaluation of the articles by three independent authors
or collaborators. A discussion was used to tackle any
disagreements among the collaborators before the final
compilation of the database search results.

Statement on the use of artificial intelligence (Al) tools

The study was primarily based on the conceptualisation
and independent execution by the authors, thereby guar-
anteeing the originality and responsible use of AI appli-
cations. Perplexity, an Al tool, was used to complement
the search strings and strategy developed to enhance the
accuracy of the search, which ensured that almost all
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relevant literature that was missed by the search strings
was included. Authors were primarily responsible for
full-text reading and paraphrasing of all included articles.
The NVIVO software was used to search for text related
to the research question. Quill Bot, an Al tool, was also
used to assist authors in paraphrasing the relevant text
phrases to aid the synthesis of results, but this was done
in such a way that it does not replace the traditional full-
text reading and paraphrasing or data extraction using
the data extraction tool developed by the authors.

Statistical analysis

The qualitative document analysis was done using
NVIVO Software 14.0 assisted in extracting relevant text
aligned to the research questions using text search que-
ries. SPSS Software Version 29.0 was used to perform
descriptive analysis and meta-analysis in which all stan-
dard errors (SEs) were first converted to standard devia-
tions (SDs). Only two indicators, the HFIAS and HDDS,
generated enough threshold data to enable meta-analysis.

Food Security Metric or Indicator

Page 9 of 56

The meta-analysis was conducted separately for HFIAS
and HDDS to generate forest plots and funnel plots, as
well as the associated effect sizes, standard mean differ-
ence, and standard errors. Cochran’s Q evaluated sources
of between-study heterogeneity, and I square (/) tests.
Fixed effect models were used to determine effect size,
standard mean differences, and the associated standard
errors. Since the heterogeneity among studies was mini-
mal or moderate, as determined by Cochran’s Q tests,
subgroup analysis was not done during the meta-analysis
analytical process.

Results

This review identified 18 commonly used standard food
security indicators among studies on food access, avail-
ability, and stability between 2000 and 2024 in South
Africa. Figure 3 depicts the number of studies that used
indicators measuring food access, availability, and stabil-
ity used by various studies from 2000 to 2024. The data
extracted from the 82 articles reviewed are presented in

25 30 35 40 45 50

Number of studies

Fig. 3 The Frequency of different metrics (indicators)used to measure food security in South Africa. *KEY: HFIAS -Household Food Insecurity Access
Score; HHS-Household Hunger Score; FCS - Food Consumption Score; CSI-Coping Strategy Index; FE-Food Expenditure; HDDS-Household Di-
etary Diversity Score; FIES-Food Insecurity Experience Scale; CCHIP- Community Childhood Hunger Identification Project; MDD-W- Minimum
Dietary Diversity Index for Women; LEA - Low Energy Availability; FP- Food Poverty, MAHFP- Months of Inadequate Household Food Provi-
sioning; IDDS -Individual Dietary Diversity Score; HMFSa- Household Meal Frequency Score (HMFS) & HMSFb - Household Meal Frequency
Score; CFIAS -Children’s Food Insecurity Access Scale; HFI - Household Food Intake Scale; EFSS- Experience of Food Shortage Scale
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Table 4, which depicts the authors, indicators used, study
areas, research approaches, and methods, and a sum-
mary of the findings.

It emerged that HFIAS is the most widely used indica-
tor for measuring food access in South Africa, with 45
studies (See Fig. 3) reported to have used it. Most studies
used this indicator as a stand-alone measure of food inse-
curity, while the HDDS was the second most frequently
used indicator, with 24 studies. The Coping Strategy
Index (CSI), Food Expenditure (FE), Household Hunger
Score (HHS), Food Poverty (FP), and the Months of Inad-
equate Household Food Provisioning (MAHFP) followed
in terms of frequency of use in that order (See Fig. 3).
The high frequency of use of HFIAS is mainly because it
provides a straightforward measure of self-reported food
insecurity at the household level. Few studies used the
Household Food Insecurity Access Prevalence (HFIAP).

Page 10 of 56

Spatial distribution of food security measurement studies
Most food security studies implemented to measure food
access, availability, and stability using standard indica-
tors were done in parts of Limpopo, Gauteng, KZN, and
Western Cape Provinces. On the other hand, very few
studies of this nature have been done in the Free State,
Northern Cape, Eastern Cape, North-West, Western
Cape, and Mpumalanga Provinces (See Fig. 4). In the
Western Cape, most of the studies have concentrated
in the City of Cape Town), which depicts the severity of
food insecurity in townships such as Khayelitsha, Mitch-
ells Plain, and Nyanga. Similarly, most studies in Gauteng
Province were also focused on urban townships. Minimal
studies have been done across peri-urban settings.

Types of studies and data sources used

Figure 5 shows the number of studies undertaken in vari-
ous provinces and districts, as well as the sources of data
used for measuring food access, availability, and stability
across South Africa from 2000 to 2024. From the review,
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Fig. 4 Spatial distribution of studies that used food security measurement indicators in South Africa
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Other Secondary data

Primary research

NIDS 2008-2014

NIDS 2008

NFCS 1999

Source of data

Mational Surveys 1999-2008

IES 1995

GHS 2014
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'M[

Type of
study

B Cross sectional
B Desk research
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Fig. 5 Types of studies and sources of data used in measuring food security in South Africa.*Key: NFCS-National Food Consumption Survey; NIDS- Na-
tional Income Dynamics Survey; IES- Income and Expenditure Survey; GHS-General Household Survey

the majority (89%) of the studies were cross-sectional
studies. All cross-sectional studies were conducted using
primary data collection, while very few studies (3%) used
a desk research approach (see Fig. 5), from secondary and
panel data generated from routine national surveys such
as the General Household Survey (GHS) of 2014, the
National Income Dynamics Survey (NIDS) of 2008—2014,
and the Income and Expenditure Survey (IES) of 1995.
Other secondary data sources from specific studies were
also used, besides these national representative data sets.

Most studies were conducted in urban and rural set-
tings, with Gauteng Province (GP) recording the highest
number of studies in the urban setting (See Fig. 6). This is
because most of the vulnerable food-insecure households
in Gauteng are in urban township settings and there are
no strict rural landscapes in Gauteng since the province
is highly urbanized. KZN province, followed by the Lim-
popo Province, had the highest number of studies in the
rural areas, a finding mainly attributable to the reliance
on smallholder agriculture for food access and availabil-
ity amongst the households in these two provinces. In the
Free State, North West, and Northern Cape Provinces,

there is minimal research activity involving food secu-
rity measurement using standard indicators across all the
settlement landscapes. Minimal food security measure-
ment studies have been conducted in peri-urban settings
across all provinces. This is despite the increased vulner-
ability to food insecurity of peri-urban households in the
Free State province.

Temporal variation of food security measurement studies

The temporal variation of studies that used food security
metrics indicates a gradual increase in studies from 2000
to 2011. There was a sharp decline in these studies in
2013 right through to 2015, followed by a sharp increase
from 2015 to 2019 (See Fig. 7). A drastic decrease in the
number of food security measurement studies is evident
in 2020 due to the COVID-19 pandemic, which resulted
in the unprecedented strict movement lockdown mea-
sures first instituted on 27th March 2020, leading to a
complete halt in all research activities involving travelling
to study sites. However, the general trend over the 2000—
2024 period shows a steady increase in the number of
food security studies using standard metrics to measure
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Fig. 7 Temporal variation of studies focusing on food security indicators in South Africa (2000-2024)



Masamha et al. Agriculture & Food Security (2026) 15:10

Page 13 of 56

Table 2 Summary of HFIAS meta-analysis results used in food security measurement in South Africa

Effect size estimates

Effect size Std. error z Sig. (2-tailed) 95% Confidence interval
Lower Upper
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Fig. 8 Forest plot depicting effect sizes for selected HFIAS studies conducted in South Africa

food availability, access, and stability (See Fig. 7) from
2000 to 2024 (Table 2).

Meta-analysis of HFIAS and HDDS food security metrics

The meta-analysis results for the HFIAS metric show
that the overall pooled effect size from the Forest plot is
1.5. (See Fig. 8). The studies are homogeneous since the
P (0.81) value is far less than 50%. However, the funnel
plot for the HFIAS shows a relatively high publication
bias, as shown in some studies (# = 4), which is outside
the confidence interval limits. The forest plot also depicts
that several studies [6, 31-34] were significant (P < 0.05)
since their confidence limits did not encroach on the null
point. Only [32, 35] had individual effect sizes below the
pooled effect size of 1.5. These are the only two most
precise studies identified from this study since they are
close to the zero-standard error value within the funnel
plot (See Fig. 9). The funnel plot also shows relatively
high imprecision because of the distance of the distribu-
tion of the studies away from the x-axis (standard error).

Meta-analysis results for HDDS show that the overall
pooled effect size is 5.69, and the studies are homoge-
neous since the homogeneity test is less than 50%. The
funnel plot for HDDS shows minimal publication bias
since most of the studies, except two [36, 37], fell within
the confidence limits of the funnel plot. The studies are
also more precise in estimating the HDDS across the
studies since most of the studies are closer to the zero
standard error point within the funnel plot (See Fig. 10).
There was very minimal heterogeneity for both metrics
(HFIAS and HDDS) hence there was no subgroup analy-
sis done (Table 3).

Discussion

The frequency of use of food security indicators in South
Africa

The reliance on HFIAS as the primary and, in most
instances, as the sole indicator of food insecurity mea-
surement, as shown in most studies (# = 0.45), shows that
much of the food insecurity estimates in South Africa
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Fig. 9 A funnel plot depicting variability among selected HFIAS studies undertaken in South Africa

primarily rely on this metric. However, contrary to find-
ings from the Global North, Sumsion et al. [38] postulate
that the US Household Food Security Survey Module
(HFSSM) and Food Insecurity Experience Scale (FIES)
are two of the most used metrics of food insecurity in the
United States (US). In stark contrast, the probable rea-
son behind the extensive use of HFIAS in South Africa is
that this indicator uses a household as a unit of analysis;
it relies heavily on the reported experiences of the house-
hold caregiver and is therefore easy to measure. However,
the HFIAS index may give a biased view of household
food insecurity prevalence, especially consider the intra-
household power disparities and food preparation and
serve priorities that emanate from the different roles of
the household members interviewed. This is similarly
argued by Hendriks et al. [9] and Coates et al. [39] that
adult men and women living in the same household may
respond differently to household food security questions
due to their divergent food-related roles and responsi-
bilities. Although the HFIAS food continuum categories
have standardized categories (Severe food insecurity,
Mildly food insecure, Moderately food insecure, and

Food secure) applicable across locations, they vary with
different contexts, subject to varying age, level of income,
culture, and other socio-economic factors. Because of
this assertion, it is very difficult to make standardized
HFIAS measurement outcome comparisons across com-
munities, districts, municipalities, cultures, provinces,
and livelihood zones. This is similarly buttressed by Hen-
driks et al. [9] that some of the items in the HFIAS ques-
tionnaire do not meet strict psychometric criteria for
cultural invariance, meaning that it should not be used
to make comparisons across diverse sociocultural coun-
tries and contexts. Despite these shortcomings, HFIAS
remains the most helpful metric in population-level
food policymaking, monitoring, and evaluation (M&E)
of food access-related programs. The HFIAS indicator
is also able to detect aspects of food insecurity involv-
ing decreased access to a sufficient quantity or quality
of food. It also detects psychosocial manifestations of
anxiety and uncertainty around food access, with nega-
tive implications for health and well-being. It is readily
applicable to varying contexts, such as urban, peri-urban,
and rural settlements. HFIAS is a relatively short module,
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Fig. 10 Forest plot for HDDS among the selected studies conducted in South Africa (2000-2024)
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- making it easier to incorporate into other household sur-
3 < Y S g é % % P%J % ° veys, as similarly done in the General Household Survey
‘g_ § g g § g © % S § S § g FGHS) sir%ce 200? in‘ South Africa. One weakness of this
g 25853 % g 0 !2 BB e indicator is that it might under- or over-report food inse-
2 23 % 58 foc? % 5 curity in the households [40]. Therefore, HFIAS needs to
T = 2 % 3¢ %é 220 5 be used simultaneously with other food security indica-
-Eo 583553238 <% = % S tors, for example, HDDS, CSI, and FCS. This is also but-
2 2 % E ﬁ S+ {:3 g8 8 % %; tressed by D’Hasse et al. [26], who argue that the HFIAS
E £ g % © qg g 3 é j'—f g g Sy measurement alone will not give a complete picture of
3 £583285e83g38 the food security and nutrition status of households and
p w0 c 2 individuals and is prone to measurement errors. For this
‘g 23 3 E; o § g § 5= g reason, additional measures that include dietary diver-
2 ng g ; g2 % 8 % s sity, the number of months people felt hungry in a year,
g i gZ2e82% ég i3 expenditure on food, and production diversity need to be
5% s el £ 554 é <3 used together with HFIAS. From the review, studies such
_g kG g ) E = 2 E 2 (% < &5) as those by [6, 9, 26, 41, 42] used a composite of indica-
s &2 g 2 3 *;“E 238 £og = tors to measure food security, hence providing a more
g § § 2 Segege g g g reliable and valid estimate of food insecurity prevalence.
Most studies in South Africa also used the Household
ES Dietary Diversity Score (HDDS) as the most common
2 indicator for food quantity and quality assessment. Only
k] one study was identified to have used the FIES indicator
g 3%) to measure food insecurity in South Africa. The Food
3 S Expenditure metric (FE) was also among the most widely
£ 2 used indicators, though relatively reported in a few stud-
3 % ies (n = 4).
- = The limited number of studies (# = 13) that used the
- CSI food security indicator points towards a need for
= more studies examining the effects of various shocks,
é particularly in this era of a polycrisis that South Africa
S is battling. This also points to the limited measurement
E of the food stability dimension, which is usually related
ﬁ % to how various shocks, such as extreme weather events,
s S high food prices, the COVID-19 pandemic, and global
..g % economic recessions, affect food supply chains and trade.
£ 3 Simelane et al. [6];43, 44, 9] and others used the CSI to
> T investigate how households used various coping mecha-
nisms to respond to household food security shocks
in South Africa. Leroy et al. [45] also argue that CSI is
a valuable metric in screening vulnerable households,
< targeting specific food security interventions, or as an
= early warning indicator before shocks. Most of the stud-
e ies were largely cross-sectional (89%), with a few studies
& (3%) having a national scope reported to have used panel
e data from GHS, NIDS, IES, and NFCS. Examples of stud-
& ies that used panel data include [18, 46, 47], among oth-
3 ‘5 ers. Some studies, such as Chakona and Shackleton [41],
s 2 + compared food security measurements across seasons in
g - - Kwa-Zulu Natal (KZN) Province, focusing on Dundee,
% ° 53, £ Richards Bay, and Harrismith districts/municipalities.
S E o &3 oy < Similarly, Hendriks et al. [9] designed a study across the
<« g % g A qj) 91 winter and summer seasons using a composite of food
% ,-C? 2 |& (z:“ é 2 § security indicators that included HFIAS, HDDS, and CSI
fl22 |fdev222 in Limpopo, Eastern Cape, North West, and Limpopo
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Table 3 Summary of HDDS meta-analysis results depicting effect size estimates

Effect size estimates

Effect size Std. error z Sig. (2-tailed) 95% Confidence interval
Lower Upper
Overall 5,629 ,6938 8,113 <,001 4,269 6,988

Provinces. This study was comprehensive since it focused
on several provinces over two seasons. The methodologi-
cal approach of measuring food security across seasons
provides more nuances regarding food availability, par-
ticularly in rural and peri-urban communities that rely
on rain-fed agriculture, primarily affected by seasonal
rainfall patterns such as the recent El Nifio phenomenon.
This is echoed by Simelane et al. [6], who reported that
in most provinces in South Africa, food availability dis-
proportionately varied according to seasons, drawing evi-
dence from the Household Economic Approach (HEA)’s
seasonal calendars generated from community Focus
Group Discussions (FGDs) during the National Food and
Nutrition Security Survey (NENSS) study.

Temporal and spatial distribution of food security
measurement studies in South Africa

From the year 2000 to 2024, most of the studies focusing
on food availability, access, and stability, making use of
the food security indicators, were predominantly focused
on Limpopo Province (Vhembe; Capricorn and Mopani
districts); eThekwini Municipality in the KZN Province
and the City of Cape Town in the Western Cape Prov-
ince. This is mainly because in the early years of the mil-
lennium through to around the year 2010, food insecurity
has been widely reported in Limpopo Province than in
any other province, especially in the semi-arid districts of
Mopani and Capricorn (See Fig. 4). In Provinces such as
the Northern Cape, Northwest, Free State, and Mpuma-
langa there were minimal studies of this nature, indicat-
ing a massive gap in empirical evidence pointing toward
food access, availability, and stability at the household
and individual levels. The renewed interest in food secu-
rity measurement through the newly introduced Sustain-
able Development Goals (SDGs) in 2015 that followed
the end of the Millenium Development Goals (MDGs)
era provided an impetus for generating empirical evi-
dence towards the Zero hunger (SDG 2) indicators and
the 2025 SDG nutrition targets hence the sharp increase
in the number of studies reported in the year 2015 to
2019 (See Fig. 7). In addition, the introduction of the
National Policy on Food and Nutrition Security, as well
as the National Strategy for Household Food and Nutri-
tion Security in 2013 for South Africa, to ensure the
availability, accessibility, and affordability of safe and
nutritious food at the national and household levels,
provides a plausible explanation for the sharp increase
of studies from 2015 to 2019. This followed a renewed

focus and thrust on channeling resources and efforts for
studies addressing the measurement of food access, avail-
ability, stability, and utilization across provincial govern-
ments. Evidence from the South African 2023 Science,
Technology and Innovation (STI) report indicate that
there was a huge increase in research and development
(R&D) funding allocated to strategic priorities includ-
ing food and nutrition security during the 2014 right
through 2018 period, thereby justifying the increase in
food security measurement studies. The low number of
studies recorded in 2020 is attributed to the COVID-19
pandemic outbreak, which resulted in restricted move-
ments and a shift in the focus on resources and efforts
to tackle the pandemic. Only studies that did not require
movements were undertaken through telephonic con-
versations and digital technology use during this period
(March 2020-2022).

To comprehensively capture the temporal variation of
food security in South Africa, this study suggests that
more studies need to be done using cohort and longi-
tudinal studies, like the one undertaken by Rusere et al.
[48]. Spatial settlement variations must also consider the
urban, peri-urban, and rural settlement continuum to
the food insecurity variabilities that emanate from these
settlement dynamics. To capture the effect of the settle-
ment gradient on food security, Chakona and Shackleton
[41] conducted a study in KZN, in Harrismith, Dundee,
and Richards Bay, to determine food access, availability,
and stability along the settlement gradient. However,
this is only one of the few studies done at the micro-level
and more studies of this nature need to be undertaken in
other provinces and municipalities of South Africa. Very
few studies, such as [9, 41], have used the assessment of
food security across different seasons, which provides a
comprehensive assessment of food security among dif-
ferent seasons, especially in communities whose food
availability is premised on smallholder rainfed agricul-
ture, which is seasonal. The systematic review results
also depict a situation where most studies used only one
indicator, the HFIAS, which was not very comprehen-
sive in capturing the quality of food security perspec-
tives required to guarantee individual and household
food security. A few studies, such as [6, 9, 41, 42, 49],
combined several indicators such as HFIAS, HDDS, CSI,
FCIL, and MAHFP in an to attempt to provide a valid and
reliable food security assessment, although not all the
critical indicators were incorporated. None of the studies
investigated the food security dimensions of agency and
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sustainability, including the possible ways of quantifying
and accounting for them. There is a need for a nuanced
analysis of proposed methods and metrics to measure
agency and sustainability in the South African context.
Paganini et al. [14] conducted a similar study in South
Africa in the Cape Flats in Western Cape Province. They
proposed the Agency Module (AM) to measure the agen-
cy’s food security dimension.

The review shows that there are provinces with
minimal coverage regarding food security assessment
research in South Africa. Nevertheless, they appear to
be the most affected by food insecurity, as reported by
the GHS [7], where the Northern Cape had the highest
(37.7%), followed by the North West (32.6%). Although
slightly different, Simelane et al. [6] also report similar
trends, where North West, Mpumalanga, Free State, and
Northern Cape recorded severe food insecurity of 25%,
22%, 22%, and 21%, respectively. Figure 4 depicts minimal
food security studies that have been done in the North
West, Mpumalanga, Free State, and Northern Cape Prov-
inces, yet evidence shows that they experience the high-
est severe food insecurity compared to other provinces.
The limited methodological triangulation approach in
most of the studies limits the validity and reliability of the
food security results. By design, most of the studies used
quantitative survey methods without getting the voices of
participants’ experiences through qualitative methodolo-
gies. To the best of the authors’ knowledge, Simelane et
al. [6], through the National Food and Nutrition Security
Survey (NENSS), adopted the SAVACC-commissioned
methodological framework that used the Household Eco-
nomic Approach (HEA) and the Food Security Contin-
uum to measure food insecurity in South Africa. This is
also important given that the additional qualitative food
security dimensions (Agency and Sustainability) have
been added to the food and nutrition security concept.

Conclusions

The study reveals substantial empirical evidence on food
access, availability, and stability measurement using
standard indicators for 2000-2024 in South Africa. The
HFIAS indicator emerged as the most widely used met-
ric (n=45) for quantifying food insecurity among South
African households, followed by the HDDS (n=24).
The least used indicators were MDD-W, HFI, FIES, and
CFIAS. Most of the studies used HFIAS as the sole mea-
surement indicator of food insecurity in their studies. In
contrast, only nine studies used a composite of three or
more indicators of food access, availability, and stabil-
ity. None of the reviewed articles attempted to measure
the food security dimensions of agency and sustain-
ability, except for the Paganini et al. (2021) study con-
ducted in Cape Town, South Africa, which was reported
as gray literature; hence, it could not be identified from
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the databases searched. Most of the studies (89%) were
cross-sectional by design. Few studies measured food
insecurity across different seasons, except for only four.
Another significant finding is that few studies mea-
sured food security following the urban-peri-urban and
rural settlement gradient, except for only two studies. A
few studies use secondary data from previous national
studies, including the Income and Expenditure Survey
(IES), NFCS, GHS, and NIDS. The rest of the studies
were cross-sectional primary studies. Studies in South
Africa need to adopt the full HFIAS module within rou-
tine national surveys such as the GHS, NIDS, and the
IES, and restructure the surveys to allow household and
individual analysis of food insecurity. There is a need to
emphasize measuring the stability dimension, especially
the use of the CSI index, given the polycrisis that South
Africa is undergoing. This would allow various compos-
ite indicators to capture most of the food security dimen-
sions comprehensively.

The spatial distribution of the studies across provinces
and districts is not uniform since most studies are con-
centrated in KZN and Limpopo provinces, particularly
in the rural settings of these two provinces. Most of the
studies conducted in Gauteng and Western Cape prov-
inces were done in Sedibeng and Cape Town, respec-
tively. Minimal research has been done in the Free State,
North West, Northern Cape, and Mpumalanga Prov-
inces, yet recent reports argue that most of these areas
are the most food-insecure hotspots in South Africa. The
peak of studies measuring food access, availability, and
stability was reached in 2016, and its all-time low was
in 2020 during the COVID-19 pandemic. Meta-analysis
of HFIAS studies (n=16) showed high publication bias,
as depicted by the funnel plot output. Most of the stud-
ies (n=6) were significant, as depicted by the forest plot
for HFIAS; however, a high number of the studies were
outside the confidence interval limits of the funnel plot,
indicating high imprecision. This is contrary to the meta-
analysis output of the HDDS metric (n = 14), where most
studies were close to the zero standard error point in the
funnel plot, and they were all within the confidence limits
except for only two studies, thereby indicating very little
publication bias and high precision. This study provides
several possible approaches for measuring food security
dimensions of agency and sustainability and explaining
emerging gaps for further study.

Proposed approaches for measuring agency and
sustainability dimensions of food security

Attempts to measure agency and sustainability will
require different indicators that capture a range of aspects
of each of these dimensions to account for their complex-
ity. An index to measure food agencies by Paganini et al.
[14] used a mixed-methods and co-research approach in
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a household survey conducted in marginalized commu-
nities in South Africa. Results from this study showed a
statistically significant relationship between the FIES and
the metric developed to measure food agencies. Paganini
et al. [14] developed an Agency Module consisting of five
domains, each with four sets of questions. The domains
include (a) Diet sovereignty, (b) Food production, (c)
Food processing, (d) Food distribution, and (e) Voice in
food policies and governance. The agency module (AM)
necessitates the computation of an index for the agency
and sub-indices for each domain. However, measuring
these qualitative and subjective aspects, such as voice in
food policies and governance, is complex. This will vary
according to context, especially the state governance
structure and ideologies, which influence policy formula-
tion and implementation. Benchmarking these results by
comparing the measurement of these dimensions across
countries and local government settings will be very dif-
ficult due to the heterogeneity in governance systems in
Africa and at the global level.

Clapp et al. [110] propose the use of metrics that have
included some aspects of agency at the individual and
household scales, such as the Women’s Empowerment
in Agriculture Index (WEAI) and the Women’s Empow-
erment in Livestock Index (WELI). These indices mea-
sure women’s empowerment using several domains that
enhance agency in farming and animal husbandry by
profiling women’s roles versus men, thereby measuring
their decision-making power [111-114]. However, these
aspects are difficult to comprehensively measure due to
the qualitative nature and comparison across commu-
nities is difficult due to differences in religion, culture,
and intra-household power dynamics. There is a need
to find linkages between food and nutrition outcomes
by incorporating the factors influencing the dynamic
nature of food security, as argued by [114]. This is how-
ever complex and require exceptional data science as well
as advanced statistical expertise to accomplish consider-
ing that household food security status and individual
nutrition data require merging and alignment prior to
analysis as similarly done during the study by Simelane
et al. [6]. Concerning sustainability, Seekell et al. [115]
have developed resilience indicators for food systems,
incorporating biophysical capacity, production diversity,
and socioeconomic access. The proposed methodology
and metrics emphasize that increased attention to agro-
ecology indicators could improve researchers’ ability to
determine food systems transformation towards eco-
logical, social, and economic sustainability. Diet indica-
tors have also been proposed to enhance sustainability.
Donini et al. [116] proposed assessments of the sustain-
ability of healthy diets that draw on 13 indicators using
the Mediterranean diet model. Most scholars have pro-
posed the use of the Sustainable Nutrition Security (SNS)
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framework that incorporates seven types of metrics,
including ecosystem stability, food loss and waste reduc-
tion, and sociocultural well-being (which includes gender
equity and community rights [117].

Emerging gaps and scope for further studies

To adequately measure food access, availability, and sta-
bility, there is a need to use a composite of indicators that
report food security experiences and quantity, such as
HFIAS, CSI, and HDDS, while measuring the food qual-
ity component using metrics such as FSC and MDD-W. A
few studies did this to a lesser extent [6, 9, 26, 42]. More
indicators, such as MDD-W, which provides food secu-
rity measurement for vulnerable groups, such as women
and children (MDD), need to be used in most studies
to generate the necessary evidence to address inequal-
ity and limited access to nutritious diets at the house-
hold level. Only two studies identified in this study used
these vital indicators (MDD and MDD-W) since they are
used as proxy indicators for micronutrient adequacy, a
critical dimension of food quality. More studies need to
be done to investigate the effects of multiple shocks on
food access, availability, and stability using indicators
such as the CSI, especially during and after extreme cli-
mate events, economic recessions, civil unrest, pandem-
ics like COVID-19, and other shocks. Another glaring
research gap is the assessment of food security dimen-
sions across different seasons, such as summer, autumn,
winter, and spring, since food availability varies signifi-
cantly between these seasons, as demonstrated by [9, 14].
As an avenue for further exploration, researchers could
review the studies focusing on food utilization and sub-
sequent meta-analysis and explore the relationship with
food access, availability, and stability at the individual and
household levels. This glaring and critical gap in the food
security domain must provide enough evidence for gov-
ernment and development agencies’ food and nutrition
security interventions. There is limited use of secondary
data, especially those data generated from surveys with
a national scope, such as the annual GHS, NIDS, and
NECS. Not much data analysis has been done to deter-
mine the changing trends of food security metrics over
time.

Most studies did not provide evidence of food inse-
curity measurement across the settlement continuum
of urban, peri-urban, and rural landscapes. According
to the 2024 HLPE Report, peri-urban households expe-
rience extreme vulnerability to income due to various
shocks, unlike their rural and urban counterparts. Most
of these studies’ research designs are cross-sectional,
with no standardized minimum threshold sample size,
sampling strategy, or data collection approach. There is
also an opportunity to disaggregate food security metrics
according to racial groups, an aspect that most studies
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have not adequately explored in South Africa. Most vul-
nerable and marginalized groups, such as migrants’ food
security, have not received enough attention, an aspect
in which urbanization has been the primary driver, yet
these groups have not been appropriately considered.
Although the South African Vulnerability Assessment
Committee (SAVAC) has made good progress in design-
ing and recommending methodological frameworks for
measuring food security, there is an urgent need to scien-
tifically compile and test these methodologies for broader
adoption by institutions and researchers. The evolving
nature of the food security concept has added two more
dimensions: sustainability and Agency (HLPE [11]).
More qualitative measurement dimensions are needed
in these newly included concepts. Although the House-
hold Economic Approach (HEA) had previously been
advocated through the SAVAC food security assessment
methodological framework, it has not been widely used.
Simelane et al. [6] used the HEA approach as a qualitative
dimension of food security measurement, triangulating
it with the quantitative survey. However, a more rigor-
ous analysis of its methods must be scientifically done
to make the results more valid and reliable. This comes
against the backdrop that HEA has been designed pri-
marily to rapidly assess livelihood activities in disaster-
affected areas and regions. Finally, a similar study and
analysis need to focus on the food utilization (nutrition)
dimension to provide an overview of anthropometric and
other related nutrition outcomes in South Africa.

Limitations of the study

The study was limited to the review of metrics measuring
food security dimensions of access, availability, and sta-
bility. It did not consider the dimensions of food utiliza-
tion, food sustainability, or food agency. Only studies that
used at least one indicator measuring food access, avail-
ability, and stability were considered. The searched data-
bases were limited to Google Scholar, Scopus, and Web
of Science. Only peer-reviewed and published scientific
articles, conference proceedings, and book chapters were
considered, excluding grey literature, Master’s, and Doc-
toral Theses. The search was conducted between Febru-
ary 2024 and finalized on 9th September 2024; hence,
articles that became available online in 2024 after the
search dates were not considered. Other databases that
were not considered include PubMed, EBSCO, and oth-
ers, mainly because most of their documents relate to the
food utilization dimension, which was excluded in this
review. The only studies that were considered for meta-
analysis were the ones that presented their results with
means, standard deviation, or standard errors. Unlike
other indicators, only the studies that used the HFIAS
and HDDS metrics generated enough threshold data to
be considered for meta-analysis.
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