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Abstract
Social vulnerability refers to the attributes of society that make people and places 
susceptible to natural disasters, adverse health outcomes, and social inequali-
ties. Using a social vulnerability index (SVI), we investigated social vulnerability 
prevalence and its relationship with food insecurity in South Africa (SA). In this 
nationally representative cross-sectional survey, we calculated SVI scores from 3402 
respondents (median age, 35 (26–46) years) using an SVI developed by the United 
States (US) Centers for Disease Control and prevention (CDC) adapted for a South 
African context. We measured food insecurity using a modified Community Child-
hood Hunger Identification Project. Findings classified 20.6% and 20.4% of adults as 
socially vulnerable and food insecure, respectively. The risk of food insecurity was 
almost threefold higher in the social vulnerability group (OR 2.76, 95% CI 2.76–
2.77, p < 0.001) compared to their counterparts. The SVI could be a useful tool to 
guide government and policymakers in the facilitation of social relief initiatives for 
those most vulnerable.

Keywords  Social vulnerability · Food insecurity · South Africa · Women · Men · 
Inequality

Key messages

•	 South Africa’s socially vulnerable groups (those with fewer resources, unem-
ployed, and without high school certificate) are at a greater risk of experiencing 
food insecurity.
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•	 The South African government needs effective and innovative policies to reform 
the economy and invest in a decent education system so that social inequalities 
such as social vulnerability and food insecurity can be reduced or eliminated.

Introduction

South Africa (SA) is now the most unequal country in the world, with a Gini coef-
ficient of 0.63 [1, 2]. This inequality is due largely to its history of exclusion and 
discrimination on race and gender, and lack of economic growth in recent years [2]. 
The impact of the COVID-19 pandemic on the country’s economy has further exac-
erbated this inequality [3, 4]. In SA, Black African and Colored households typi-
cally have higher levels of poverty than White and Asian and Indian households [5]. 
Female-headed households experience higher levels of poverty compared to male-
headed households, partly due to the higher unemployment rates for women com-
pared to men (37.3% vs 32.9%) [5, 6]. Poverty is intricately linked to food insecu-
rity. Accordingly, the percentage of households in SA with inadequate or severely 
inadequate access to food increased from 18.8% in 2019 to 20.6% in 2020 [7]. Like 
poverty patterns, Black Africans and Coloreds, female-headed households, and 
households in rural areas are more likely to experience food insecurity than their 
counterparts [8–10]. In South Africa, poverty and food insecurity may also predis-
pose individuals to other inequalities including increased risk for infectious diseases, 
gender-based violence (GBV), and substance abuse. This may partly explain why 
SA has one of the highest rates of HIV and GBV against women, and why physical 
assaults or violent crimes are committed mostly by men [5, 11, 12]. Despite these 
social inequalities having been well documented in SA [5, 8, 11, 13], nationally 
representative studies examining social vulnerability and its association to adverse 
social outcomes such as food insecurity are scarce [8, 11]. This limits our under-
standing of underlying causes of social inequalities and their detrimental effects on 
human development in different contexts. A better understanding of social inequali-
ties at a national level and of how these inequalities vary across socio-economic, 
demographic, and geographical factors might help government officials to imple-
ment evidence-based social relief strategies to yield optimal results in curbing social 
inequalities in vulnerable groups.

Researchers assess social vulnerability using multiple indices such as the 
social vulnerability index (SVI) which includes a series of social, economic, and 
environmental indicators (social attributes) that make a community or individual 
vulnerable to natural disasters (14, 15). Since its development, researchers have 
adopted the SVI to describe social vulnerability to other public health threats, 
including the COVID-19 pandemic [16], food insecurity [13], obesity [17], and 
physical fitness [18]. Recently, we showed that young Black African women from 
a historically disadvantaged township in SA, characterized as socially vulner-
able, were almost 3 times more likely to report household food insecurity [13]. 
To examine if this was the case more broadly in SA, our aim was two-fold: (i) to 
characterize social vulnerability in the South African population using a national 
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representative sample with a broad spectrum of socio-demographic variables; and 
(ii) to investigate the associations between SVI and household food insecurity.

Material and methods

Study design

An international market research and public opinion polling company (https://​
www.​ipsos.​com) conducted this cross-sectional study in October 2021 with 3402 
participants across nine provinces of SA (Fig. 1).

The surveyor-based participant recruitment on a six-phase stratification ran-
dom probability sampling method is described in detail in Fig.  2. Ipsos used a 
random iterative method to weight the data to represent a South African popula-
tion of 18 years and older. This technique follows a process in which researchers 
weight the sample iteratively to each target variable (such as age, gender, race, 
area, and home language), with one set of weights used as inputs for the next. 
The adjustments continue until every variable is consistent with the population 
values from which the surveyors drew the sample. For this survey, they excluded 
respondents younger than 18 years of age from participation.

Fig. 1   Population demographics outlining the nine provinces of South Africa in which the survey was 
conducted. The recruited sample size of 3402 corresponds to 39,640,674 weighted sample

https://www.ipsos.com
https://www.ipsos.com
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Materials

We administered a national demographic questionnaire through Ipsos, written 
in English, in the participant’s language of choice (English, IsiXhosa, IsiZulu) 
and included measures of socio-economic status (SES) such as household asset 
index, employment, and education. We measured household food insecurity 
using the adapted Community Childhood Hunger Identification Project (CCHIP) 
[19, 20]. We used only the following three CCHIP questions to compute a food 
insecurity score (score of 1 was given for each “Yes” response) [20]: (1) ‘Does 
your household ever run out of money to buy food?’; (2) ‘Do you ever cut 
the size of meals or skip meals because there is not enough money for food?’ 
or; (3) ‘Do you or any of your children ever go to bed hungry because there 
is not enough money to buy food?’. We classified those who responded with 
“No” to all three questions (score = 0) or “Yes” to only one of the three ques-
tions (score = 1) as “Food secure.” In contrast, we classified respondents who 
answered “Yes” to two or three questions (score = 2 or 3) as “Food Insecure.” 
Because the study design called for interviewing an adult household member, we 
focused on household food insecurity and did not specifically investigate child 
malnutrition. The adult being interviewed may not have had sufficient informa-
tion about household children, given multiple family and non-family members 
living together.

The Human Research Ethics Committee (Medical) of the University of the 
Witwatersrand (H21/06/36) approved the study. They study team fully informed 
participants about the objectives of the survey and provided written informed 
consent before their inclusion in the study.

Fig. 2   A six-phase stratification random probability sampling method used for sample selection. GIS 
geographic information system
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Social vulnerability index (SVI)

We adapted the SVI score previously used by the United States Centers of Disease 
Control and Prevention (CDC) [15, 21] and calculated SVI score values for each 
respondent across three domains: SES, household composition and disability, and 
housing and transportation (Fig. 3). We did not include the minority and language 
domain as SA is predominately Black African (80.9%) and has 11 official languages 
[22]. Previous studies have provided detailed descriptions of the domains [15, 21]. 
Briefly, SES includes factors that affect an individual or community’s ability to 
respond to hazards including resources (poverty or wealth), employment, and educa-
tion. We used a household asset score from a list of 21 assets (including refrigerator, 
stove, washing machine, TV, and telephone) as an indicator of resource level. We 
based this score on standard measures used in the Demographic and Health Surveys 
household questionnaire (www.​measu​redhs.​com) extensively used in this setting 

No flush toilet in or outside house

Household does not own a car

Socio-economic 
status 

Household asset score in the lowest quartile (≤ 6 
assets) 

Currently unemployed (excluding students and 
retired individuals)

Years of education (< 12 years of formal 
schooling) 

Household 
Composition and 

Disability 

Household residents <18 years in age

Housing and 
transportation 

Informal household structure (shack or container)

Household crowding (number of household 
residents in the highest quartile, ≥5)

SVI score: One point is allocated for each of the criteria met above creating scores ranging 
from 0–10

“Social vulnerability” if SVI score is in the highest quartile for the group (≥4)
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Fig. 3   Social vulnerability domains and indicators used in this study

http://www.measuredhs.com
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[23, 24]. We defined a household with an asset score in the lowest quartile (≤ 6) as 
socially vulnerable. We recorded unemployment for participants not currently work-
ing and excluded those who were studying or retired. We also classified those with 
less than 12 years of formal education (no high school certificate) as more vulner-
able. The household composition and disability domain refers to household resi-
dents most likely to need assistance in the event of a disaster, including individuals 
in vulnerable age groups (< 18 or ≥ 65 years). This survey did not include disability 
or government disability support. For the housing and transportation domain, we 
characterized as more vulnerable the households with informal housing structures 
(shacks or containers), crowded (number of household residents in the highest quar-
tile, ≥ 5), lacking sanitation facilities (no tap water and flush toilet in the house or 
yard), and without vehicle access. We measured household crowding using only the 
number of residents in the household because the survey included no data on num-
ber of rooms for sleeping.

Statistical analysis

Where applicable, we tested data for normality using distribution plots. We con-
ducted all descriptive and logistic regression analyses using weighted data to rep-
resent a South African population of 18 years and older. We present results as fre-
quencies (%) or non-parametric statistics, such as median and interquartile range 
(IQR). We performed in separate univariate models, logistic regression analyses to 
determine whether SVI indicators (all dichotomous exposures), SVI (a continuous 
exposure), and “social vulnerability” (SVI score ≥ 4) (a dichotomous exposure) pre-
dicted the likelihood of being food insecure compared with remaining food secure 
group as a reference. We included all ten SVI indicators in one multivariate regres-
sion model to test the predictive effect of each social vulnerability indicator while 
adjusting for the other nine indicators. We conducted all data analyses using Stata® 
(Version 17.0, StataCorp, College Station, TX, USA).

Results

Social vulnerability and food insecurity in the South African population

Table 1 reports descriptive statistics of the South African population according to 
social vulnerability characteristics and food insecurity status. About 31.3% of the 
respondents had a vulnerable household asset score (≤ 6 assets), 27.6% were unem-
ployed, and 23.5% had less than 12  years of formal schooling (did not complete 
high school). Approximately, 44.2% of the households included residents less than 
18  years of age, and only 8.8% had residents 65  years and older. Only 5.3% and 
15.6% of the respondents lived in informal housing structures and crowded house-
holds, respectively. About 34.8% of the households did not own a vehicle and 38.9% 
of the households did not have sanitation facilities (tap water or toilet).
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The prevalence of social vulnerability (SVI score ≥ 4, 20.6%) and food insecurity 
(20.4%) in Table 1 was comparable. Respondents who were food insecure (35.6%) 
had higher social vulnerability prevalence than those who were not food insecure 
(14.1%) (Table 1).

The prevalence of social vulnerability by province, community size, age groups, 
race, education attainment, and household monthly income appear in Figs.  4 and 
5. Social vulnerability was more prevalent in Mpumalanga (41.4%) and KwaZulu-
Natal (31.1%); the Northern Cape (0.0%) and North West (1.9%) provinces had the 
lowest rates (Fig.  4A). Social vulnerability prevalence was highest in rural areas 
(36.8%) (Fig. 4B).

Those 65  years and older were more socially vulnerable (37.6%) than their 
younger counterparts (Fig.  5A). By race, Black Africans had the highest level of 
social vulnerability (24.0%); only 3.6% of White South Africans were characterized 
as socially vulnerable (Fig. 5B). Respondents with 12 or more years of schooling 
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had low levels of social vulnerability (15.6% and 8.6%) (Fig.  5C). Social vulner-
ability decreased with increasing household monthly income. Social vulnerability 
prevalence was highest in households with the lowest (34.0%) and second lowest 
(30.7%) income quintiles (Fig.  5D). Unemployed respondents (42.8%) had higher 
social vulnerability prevalence than their employed counterparts (10.1%) (data not 
presented). Compared to males, females had higher levels of social vulnerability 
(23.5% vs. 17.4%) (data not shown).

Logistic regression for the prediction of food insecurity

The estimated odds ratios (ORs) of social vulnerability indicators (assessed in ten 
univariate analyses and one multivariate analysis), SVI score and social vulner-
ability (SVI score ≥ 4) in predicting food insecurity appear in Table 2. The major-
ity of social vulnerability indicators were significantly associated with increased 
risk for food insecurity. Households without a vehicle, however, were associated 
with a 79% (univariate analysis) and 69% (multivariate analysis) decrease in the 
relative log odds of being food insecure compared to households that owned a 
vehicle. In contrast, households without a flush toilet were 45% more likely to be 
food insecure. However, after adjusting for another nine indicators (multivariate 
analysis), households without a flush toilet were 40% less likely to experience 
food insecurity. SES indicators proved most salient as predictors of food insecu-
rity. Overall, a one-unit change in social vulnerability was associated with a 39% 
increase in the relative log odds of being food insecure compared to food secure. 
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Those who were socially vulnerable were 2.76 times at greater risk of food inse-
curity than those who were not socially vulnerable (Table 2).

Discussion

We aimed to investigate the prevalence of social vulnerability and its association 
with food insecurity in SA. To our knowledge, this is the first study to measure social 
vulnerability using SVI in a nationally representative sample (weighted data rep-
resenting approximately 39.6 million households) with key socio-economic, demo-
graphic, and geographical factors; and to compare social vulnerability prevalence 
among these factors. Our main findings identified 20.6% of the South African popu-
lation as socially vulnerable and 20.4% of households as having experienced food 
insecurity in October 2021 during level 1 COVID-19 lockdown (lowest enforced 
level of infection control restrictions). We showed that SVI was associated with a 
40.0% increased risk for food insecurity and the risk of food insecurity was almost 
threefold higher in the socially vulnerable group compared to their counterparts.

Table 2   Logistic regression predicting likelihood of food insecurity based on social vulnerability charac-
teristics

SVI - social vulnerability index
*p < 0.001 for all the models

Univariate models Multivariate model
OR (95% CI)* OR (95% CI)*

Social vulnerability indicators
Socio-economic status
Household asset score in the lowest quartile (≤ 6 assets) 2.62 (2.61–2.62) 2.14 (2.13–2.14)
Currently unemployed (excluding students and retired individu-

als)
3.43 (3.43–3.44) 2.53 (2.53–2.53)

Years of education (< 12 years of formal schooling) 2.97 (2.97–2.98) 1.99 (1.99–1.99)
Household composition and disability
Vulnerable ages (Household residents < 18 years in age) 1.55 (1.55–1.56) 1.31 (1.31–1.31)
Vulnerable ages (Household residents ≥ 65 years in age) 1.21 (1.21–1.21) 1.20 (1.20–1.20)
Housing and transportation
Informal household structure (shack or container) 2.10 (2.09–2.10) 1.24 (1.24–1.24)
Household crowding (Number of household residents in the 

highest quartile, ≥ 5)
1.51 (1.51–1.51) 1.23 (1.23–1.23)

Household does not own a car 0.21 (0.21–0.21) 0.31 (0.31–0.31)
No tap water in house or on plot 1.70 (1.70–1.70) 1.05 (1.05–1.05)
No flush toilet in the house or outside 1.45 (1.44–1.45) 0.60 (0.60–0.60)
Social vulnerability
Total SVI score 1.39 (1.39–1.39)
Social vulnerability (SVI score ≥ 4) 2.76 (2.76–2.77)
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The finding that the prevalence of social vulnerability was higher in vulnerable 
groups (rural areas, older persons, Black African, without high school certificate, 
and low income, and female) corresponds with the vulnerable groups typically 
identified in existing literature [8, 10, 25]. We did, however, find some notable 
differences from previously reported regions of vulnerability [8, 10, 25]. Our data 
suggest that Mpumalanga was the most vulnerable province even though Eastern 
Cape, KwaZulu-Natal, and Limpopo are the three provinces with the largest rural 
populations, many of whom are unemployed, living in poverty, and experiencing 
chronic food insecurity [8, 10, 25]. These discrepancies might be explained by the 
dynamic nature of social vulnerability, that is susceptible to changes during and 
following a public health threat such as COVID-19. As observed in most coun-
tries, the pandemic also led to an economic decline and higher unemployment 
rates in SA [3, 26, 27]. This exacerbated poverty and subsequently widened the 
gap in social inequalities [3, 26, 27]. Therefore, it is possible that Mpumalanga 
might have been disproportionately affected by the pandemic. To our knowledge, 
there are no studies to substantiate these claims.

Compared to their urban counterparts, rural areas are disproportionally 
less developed with poorly maintained infrastructure that deprives people of 
employment opportunities, basic services, and good quality education [8, 10, 
25]. Although poverty is lower in urban areas than in rural areas [10], the rapid 
increase in urban population growth coupled with overcrowding caused by 
unplanned and informal built environments [28], and poor sanitation facilities 
increase vulnerability to multiple hazards. These hazards can cause serious pub-
lic health threats (including infectious diseases, food insecurity, and pollution). 
Indeed, households without sanitation facilities are at greater risk of developing 
infectious diseases [29], that might result in medical expenses. Paying for medi-
cal care could decrease household food expenditure and dietary diversity. Accord-
ingly, we showed an association between households without sanitation facilities 
and increased exposure to food insecurity. The unexpected change of direction in 
the association between a lack of toilet facility and food insecurity after adjusting 
for other social vulnerability indicators requires further investigation. The inverse 
association between lack of vehicle access and food insecurity might be indirectly 
linked to costs associated with vehicle ownership (such as monthly installments 
to purchase or lease, maintenance, and fuel), rather than the use of vehicle to 
access food as previously reported [30]. Within South Africa, these costs might 
reduce food quality and quantity. Future studies are needed to test these claims.

The gender differences in social vulnerability could be attributed to employ-
ment disparities [6], family care responsibilities (it is females who often have to 
care for the sick and elderly), and due to female-headed households usually hav-
ing more dependents or vulnerable groups (such as children and adult females), 
or both [8, 9, 25]. This may partly explain why females or female-headed house-
holds with fewer resources are at higher risk of food insecurity compared to their 
counterparts [8, 9, 13, 25]. Social vulnerability was highest in those 65  years 
and older. The finding that social vulnerability increases exponentially from 45 
to 54 years of age corroborates previous reports in U.S [31] and European [32] 
populations. Although the exact mechanisms underlying this phenomenon are 
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not fully understood, these findings have policy implications in SA (described 
below).

The 20.4% prevalence of food insecurity reported in the current study cor-
responds to the 20.6% prevalence previously reported during the 2020 General 
Household Survey [7]. However, it differs from the 35.0% household food insecu-
rity prevalence reported by National Income Dynamics Study (NIDS)-Coronavirus 
Rapid Mobile Survey (CRAM) during the 5th wave of the COVID-19 pandemic 
(April–May 2021) [9]. Even when we used the same question used by NIDS-CRAM 
(proportion of households who had run out of money to buy food in the previous 
30 days) and compared our results again, the prevalence of food insecurity in our 
study remained lower (18%) [9]. Therefore, we postulate that the dynamic nature of 
food insecurity might be a key contributing factor for the discrepancies in food inse-
curity rates. Findings from the NIDS-CRAM showed that food insecurity declined 
from 47.0% in wave 1 to 38.0% in wave 2, but, increased again during wave 3 (41%), 
and remained consistent during wave 4 (39.0%) and wave 5 (35.0%) [9]. Also, varia-
tions in food insecurity, dietary patterns or eating behaviors, might also be attributed 
to environmental and societal changes associated with development or lack of sup-
portive policies from various sectors of the food system (such as agriculture, urban 
planning, and food industries).

South Africa has implemented several policies addressing production, access, and 
use of food, including nutritional content, to ease poverty and food insecurity [33]. 
Boatemma et  al. review these policies in detail [33]. Some of the major policies 
on food availability include the “Zero Vat Rating of Basic Foodstuffs” (1994 and 
reviewed in 2018) [34], in which nineteen staple food items (such as brown bread, 
rice, and fruit and vegetables) are exempted from taxation. In 2004, the Depart-
ment of Social Development (DSD) implemented the “Social Assistance Act” to 
provide social assistance and cash payments as social grants to vulnerable groups 
[35]. There are four main types of grants: family and children, old age, social protec-
tion (social relief of distress grants, SRDG), and a disability grant. The social grant 
system remains the largest source of support for many vulnerable groups and the 
government’s primary response to poverty and food insecurity in SA [36]. It is well 
established with a wide reach of 18.4 million beneficiaries [36].

Undoubtedly, the social grants provide vulnerable households with means to 
purchase food and prevent them from experiencing severe hunger, especially dur-
ing emergencies such as COVID-19. In response to the pandemic, the government 
issued the SRDG (“COVID-19 grant”) to vulnerable groups. To date, more than 
10 million people have received the SRDG. The government has re-extended until 
March 2023 [26]. Without such efforts, poverty and household income inequality 
would have been higher in vulnerable households [37]. Despite all these efforts, food 
insecurity has remained high in SA. This is largely driven by a series of complex 
factors including failure of social grants to keep up with inflation of food prices, and 
use of these funds for many non-food necessities [38]. Vulnerable households tend 
to have greater numbers of residents than others, a factor linked to households that 
compromise food quantity and quality to cater for the entire household [9, 38, 39]. 
Accordingly, we showed household crowding to be associated with a 23.0% increase 
in food insecurity, even after adjusting for other social vulnerability indicators. 
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Collectively, these factors might explain why grant recipient households still display 
higher levels of social vulnerability and food insecurity compared to their non-recip-
ient households [8, 9, 39].

The findings that SES indicators were major determinants of food insecurity align 
with the previous reports [10, 25, 33]. The government developed various initia-
tives such as the recent National Development Plan 2030: Our Future-Make it Work 
(2012). This plan aims to eliminate poverty and reduce inequalities by 2030 [40]. 
Economic development and job creation, however, have been major challenges for 
the government, partly due to corruption and political instability that has caused a 
decline in long-term investments [2, 26]. Other contributing factors are gaps in the 
formulation and implementation of policies to address food insecurity and a lack 
collaboration from different stakeholders in the food system [33]. Researchers often 
view food insecurity as a rural issue and a majority of initiatives addressing food 
insecurity focus on solutions related to production [33, 41, 42]. Urban areas are also 
vulnerable to food insecurity as they depend more on the cash economy than their 
rural counterparts [41]. With more people residing in urban areas (64%) [28], the 
labor market will become extremely competitive, and subsequently lead to higher 
poverty rates in vulnerable groups (those without education and older adults). Pov-
erty and food insecurity are already shifting towards urban areas [10, 43], thus need 
to be addressed urgently.

The COVID-19 pandemic provoked collaboration between government and vari-
ous external partners, such as corporate and faith-based organizations and NGOs 
that worked together to provide goods and financial assistance to vulnerable individ-
uals and communities [9]. This partnership can be retained in the fight against food 
insecurity. Through this partnership, relevant organizations can use the COVID-
19 pandemic as a reference to learn from the mistakes (such as mismanagement 
of funds and other resources) [9, 44]. They can identify areas of improvement and 
make use of a new database of social relief recipients to effectively direct efforts 
(such as social assistance initiatives and job opportunities) to those most vulnerable. 
Because social vulnerability and food insecurity are interlinked, and both dynamic 
in nature, we propose monitoring their patterns over time. This can guide govern-
ment and affiliated partners to re-evaluate and develop new policies to combat cur-
rent and future food insecurity. In rural areas, social relief initiatives need to change 
from solutions based on production to economic reform initiatives such as the devel-
opment and maintenance of infrastructure. This should include provision of effi-
cient service delivery, job creation opportunities, and improved education facilities. 
Such reforms can enable rural households to have multiple incomes and a surplus to 
afford non-food necessities [8]. Policy and social development initiatives addressing 
urban food insecurity must focus on urban food systems (both formal and informal 
markets) to ensure that food is affordable, easily accessible, and of good quality and 
diversity [41]. Currently, those who qualify for the old-age grant are 60 years and 
older, but our findings suggest that social vulnerability increases exponentially from 
45 to 54  years of age. Fortunately, the DSD has already developed a proposal to 
introduce a “Basic Income Grant” [36], that is currently under discussion. Consid-
eration about its implementation is urgent—to provide income support for unem-
ployed individuals from 18 to 59 years of age, and to those who are currently not 
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receiving a social grant. Until this policy is implemented, we call on the government 
to increase all social grants and to make temporary relief measures such as SRDG 
and food parcels or vouchers permanent for vulnerable groups until they reach a low 
vulnerability state or are no longer vulnerable or qualify for the old-age grant. We 
also call government to strengthen and support gender-based socio-economic initia-
tives such as “The women empowerment and gender quality Bill” (2013) [45] and 
prevent social vulnerabilities in women, especially in Black African women.

Our findings have policy implications for other vulnerable regions, especially 
those in Sub-Saharan Africa and South Asia [46]. Although vulnerable groups tend 
to be similar across socio-economic groups (such as children, women, rural areas), 
we also recommend countries use social vulnerability indices to describe and con-
tinuously update their vulnerable groups so that social relief efforts can be directed 
consistently to the relevant people.

Strengths and limitations

Strengths of our study include use of large-scale nationally representative data to 
measure the prevalence and distribution of social vulnerability across multiple 
socio-economic, demographic, and geographical factors. This detailed analysis 
allowed us to discern a better profile of the vulnerable groups in SA. There are also 
limitations. This was a cross-sectional study; thus, our results do not imply causality. 
Although we calculated the SVI using several indicators, these do not amount to a 
complete list of all indicators of social vulnerability. There are many other important 
indicators of social vulnerability we did not capture in our SVI, including disability 
and health status. We only used three questions to determine food insecurity, which 
might not have captured dimensions of food insecurity such as food expenditure, 
quality of food, and food behaviors (eating bigger porting sizes). We could not spe-
cifically classify child hunger in our study. Overall, however, household food inse-
curity is inherently associated with malnutrition in both children and adults [47–49]. 
Therefore, poverty and food insecurity might partly explain why SA has one of the 
highest levels of child malnutrition (persisting undernutrition, obesity, and micronu-
trient deficiencies) [49, 50].

Conclusions

Government requires an urgent and innovative framework to grow a stable economy, 
create jobs, improve the education system, and develop new and effective food inse-
curity policies that will make food easily accessible and affordable while consid-
ering nutritional factors. Policy or social development initiatives need to prioritize 
vulnerable groups, including Black Africans, women, rural areas, those residing in 
Mpumalanga and KwaZulu-Natal. In the absence of aggressive economic reforms 
and an adequate education system, vulnerable groups in SA and other LMICs will 
continue to suffer from the burden of high social and economic inequalities.
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