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This research examines the assessment of food insecurity and its determinants 
among different provinces in South Africa. A quantitative study design was 
conducted to assess food insecurity status and its determinants in a peri-urban 
area, namely Ray Nkonyeni Local Municipality in KwaZulu-Natal province, 
South Africa. Data was collected from 360 systematic, randomly selected 
households. The results showed that 71.00% of these were food insecure. Food 
insecurity was more pronounced among older, unemployed, less educated, and 
low-income respondents. Households with an income of between R4001 and 
R5000 (adjusted odds ratio (AOR)=0.05; 95% confidence interval (95% 
CI):0.01–0.41) and those with an income ≥R5000 (AOR=0.01; 95% CI:0.00–
0.11) had lower odds of experiencing food insecurity compared with those with 
an income of <R1000. Households with more than one source of income 
(AOR=2.36; 95% CI:1.07–5.17) were more likely to experience food insecurity 
than those with a single source of income. Households that participated in food 
gardening had higher odds (AOR=3.40; 95% CI: 1.45–7.95) of being food 
insecure than those that did not participate in food gardening. Food insecurity 
was very high in this peri-urban area. Food insecurity was associated with 
household income, number of income sources, and participation in food 
gardening. Policymakers and other stakeholders should focus on these groups 
with a view to improving household food security. 

   
 

Contribution/Originality: This is one of the few studies that have assessed food insecurity and its determinants in peri-
urban areas. The study contributes to the scant literature by quantifying the degree of food insecurity in peri-urban 
areas.Significant determinants include household income, number of income sources, and participation in food 
gardening. 
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1. INTRODUCTION  
Global statistics show that the urban population has been expanding rapidly. Estimates indicate that between 1990 

and 2018, the urban population grew from 2.29 billion to 4.2 billion (United Nations, 2018). This upward urbanization 
trend is anticipated to continue, with projections suggesting that over 70% of the world’s population will be living in 
urban areas by 2050 (Ritchie, Samborska, & Roser, 2018). Available literature suggests that Africa is the fastest 
urbanizing region, with its population expected to triple in the next 40 years (Güneralp, Lwasa, Masundire, Parnell, & 
Seto, 2017). In 2021, approximately 56% of the population of Africa were urban residents.  
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However, the available literature shows that rapid urbanization has resulted in a number of problems, such as 
unemployment, poverty, and a lack of housing, and has placed a huge demand on basic education and healthcare services 
(African Policy Circle, 2020). In view of the increase in the number of urban poor, and since poverty and food security 
are interdependent, there is an urgent need to assess the food security status of this growing population (Jonah & May, 
2020). Similarly, Van den Berg and Walsh (2023) call for the prioritization of research on the impact of urbanization 
on food security. It is known that people living in rural areas are likely to experience food insecurity (Battersby & 
Haysom, 2019). This has led to research and food security policies that concentrate on rural areas (Berlie, 2023; Jonah 
& May, 2020; Mazenda, Molepo, Mushayanyama, & Ngarava, 2022).  

While a number of national food security studies have been conducted in South Africa (Shisana et al., 2014; Stats, 
2019, 2021) they fail to examine the geospatial dimensions of food security. For instance, these national and provincial 
studies do not segregate data on food security between rural and urban areas. Therefore, although these studies provide 
evidence of food insecurity among urban dwellers (Battersby & Haysom, 2019) they lack precision and thus fail to 
quantify the degree of food insecurity in urban areas (Rudolph, Kroll, Muchesa, Paiker, & Fatti, 2021). This lack of 
urban-specific data on food security makes it difficult to guide policy and formulate strategies to support the urban poor 
(Ruel, 2020). There is therefore a need for urban-focused case studies to provide empirical evidence on the food security 
status of populations such as the urban poor (Battersby & Haysom, 2019). The small number of local studies on food 
security among urban dwellers that could be sourced support the growing evidence that food insecurity is rife in urban 
areas. Mudau and Mahlatsi (2022) conducted a study that revealed a high level of food insecurity in townships. Rudolph 
et al. (2021) reached a similar conclusion, finding that 34% of households in their study, which was conducted amongst 
urban dwellers, were food insecure. Mazenda et al. (2022) likewise found food insecurity among urban dwellers to be 
critically high, Nenguda and Scholes (2022) reported that 71% of urban households in their study were food insecure. 
However, Gauteng was the focus of all studies (Mazenda et al., 2022; Mudau & Mahlatsi, 2022; Nenguda & Scholes, 
2022; Rudolph et al., 2021). Evidence from other urban areas is lacking, and the extent of food security in urban areas 
is therefore not fully known (Ruel, 2020). Furthermore, there are limited studies on the determinants of food insecurity 
in urban areas. Because societal characteristics and contexts differ, context-specific studies (Mazenda et al., 2022) and 
area-tailored interventions (Simelane, 2024) are necessary. Simelane (2024) further argues that municipality-specific 
scientific data is crucial for the design of targeted interventions.Studies assessing the food security status in Ray 
Nkonyeni Local Municipality (RNLM) are not available. The RNLM is relatively small, with unique characteristics 
that distinguish it from large metropolitan municipalities, and was therefore considered likely to provide new insights 
regarding food security status among urban dwellers of smaller towns. This municipality is located in KwaZulu-Natal 
(KZN), which, like Limpopo province, constitutes a food insecurity hotspot in South Africa (Stats, 2021). This study 
hypothesized food insecurity to be high in urban areas, particularly in peri-urban areas, which are characterized by a 
younger population and high unemployment (Nenguda & Scholes, 2022). The intention of our study was therefore to 
assess food security status and determinants of food security among peri-urban dwellers in RNLM. 
 

2. MATERIALS AND METHODS 
2.1. Description of the Study Area 

The study was carried out in the RNLM under the Ugu District Municipality of KZN province. The RNLM is 
also known as the South Coast due to its positioning in the southern coastal part of KZN (Figure 1).  

 

. 
Figure 1. Map of RNLM.  

Source: Municipalities of South Africa (2017). 
 

The RNLM has a surface area of about 1594 km² and it is the largest of the four municipalities within the Ugu 
District Municipality (Municipalities of South Africa, 2023). The eastern part of RNLM is bounded by the Indian 
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Ocean, while the southern part is bounded by Umtamvuna River, which also serves as the boundary between KZN and 
the Eastern Cape province. The RNLM was selected as a study area due to its rapid urbanization as compared to the 
neighbouring municipalities (RNLM, 2023). 
 
2.2. Research Design 

A cross-sectional, quantitative design was adopted to achieve the objectives of the study.  
 
2.3. Sample Size and Sample Selection 

Out of a target population of 348 533 households (RNLM, 2023) a sample size of 384 was deemed adequate based 
on the formula described by Krejcie and Morgan (1970). Adults over the age of 18 who were household heads and 
residents in the area and who agreed voluntarily to participate in the study were recruited. Ultimately, 360 respondents 
met the inclusion criteria and were available to participate. Systematic random sampling was used to select participating 
households.  
 
2.4. Data Collection  

A questionnaire was used to collect respondents’ socio-demographic information, while the Household Food 
Insecurity Access Scale (HFIAS) was used to measure the food security status of respondents using a four-week 
reference period. The researcher collected data between October and December 2019 with the assistance of two trained 
research assistants.  

The questionnaire was designed in English, but prior to data collection, it was translated into isiZulu, the local 
language spoken in the study area. A pilot study was carried out to identify any ambiguities, and the results were used 
to improve the questionnaire. 
 
2.5. Data Management and Analysis 
2.5.1. Data Management 

The data was recorded and coded in Microsoft Excel 2016 and thereafter imported into the Statistical Package for 
Social Sciences (SPSS) version 28 (IBM) for analysis. Based on the nine HFIAS homogenized questions, the HFIAS 
score for the individual households was computed by adding up the codes for frequency-of-events questions. This 
HFIAS score revealed the degree of food insecurity in the households over the previous four weeks. By following 
Coates, Swindale, and Bilinsky (2007) the codes 0,1,2, and 3 were used to denote that each of the nine food-insecurity-
related events did not happen, rarely, sometimes, and often happen, respectively. Households were categorized as 
follows: households with a score of ≤1 as food secure; households with scores between 2 and 8 as mildly food insecure; 
those with scores between 9 and 17 as moderately food insecure; and households with a score of ≥18 as severely food 
insecure households (Simelane, 2024).  

The households were further divided into three territories created on their encountering a single or multiple forms 
in each of these territories: (i) uncertainty or anxiety about food stocks in the household (question 1); (ii) insufficient 
quality and food type preference (questions 2–4); and (iii) insufficient food intake and its physical consequences 
(questions 5–9). 

The household food insecurity access levels, that is, mild, moderate, or severe food insecurity, were further fused 
into food insecure to allow the outcome variable (household food insecurity access) to have only two possible outcomes 
(0=food secure; 1=food insecure). This fusion was rational, as supported by a number of studies conducted in South 
Africa and across the globe that suggest that all households within the three levels (i.e.,  mildly, moderately, and 
severely food insecure) are regarded as food insecure (Mncube, Ojo, & Nyam, 2023; Mota, Lachore, & Handiso, 2019; 
Nkoko, Cronje, & Swanepoel, 2024). Therefore, since the outcome variable was a binary variable, a binary logistic 
regression model was fitted to the data (Faizi & Alvi, 2023; Patel, 2021).  

 
2.5.2. Data Analysis 

Descriptive statistics were used to analyse categorical variables, and the results were reflected in tables and figures. 
Binary logistic regression was applied to identify the determinants of household food insecurity in the study area. 
According to Harris (2021) the binary logistic regression model is estimated by the following equation: 

𝑃(𝑦) =
1

1+𝑒−1(𝛽0+𝛽1 𝑋1+𝛽2 𝑋2)       (1) 

Where P(y) is the odds of one category of the outcome variable Y (the Y above can be either (0=food secure or 

1=food insecure) depending on the score of ith households on the outcome variable). β represents the coefficients of the 
predictor variable, and X represents the predictor variables. 

In the model-building process, the univariate analysis was performed to isolate outcome variables significantly 
associated with the dependent variable at a cut-off point of p≤0.20. Later, a manual backward selection method was 
used to fit a multivariable binary logistic regression model, using all the variables that were significantly associated 
with the outcome variable in the univariate analysis.  

Confounders in the model were validated by measuring the association before and after adjusting for a potential 
confounding variable. When the difference in the estimated measure of association is greater than 10%, we certify and 
individual variable as a confounder. The model maintained all confounders.  

The multicollinearity test was performed by computing the variance inflation factor (VIF) and tolerance values. 
There was no problem with multicollinearity, since the VIFs and tolerance values of all the independent variables were 
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less than 3 and greater than 0.20, respectively. The model’s goodness of fit was measured by running the Omnibus and 
Hosmer-Lemeshow (HL) tests. The likelihood ratio chi-square tests showed the model with the predictors to suit the 
data more accurately than the null model [x2(29)=142.36; p=0.00]. The results of the HL test also confirmed that the 
model suited the data perfectly [x2(8)=0.83; p=1.00]. Statistical significance was assessed at p=0.05. 
2.6. Ethical Consideration 

The College of Agriculture Ethics Committee (Reference number: 2019/CAES/047) of the University of South 
Africa approved the study prior to data collection. A written consent form was used to obtain consent from each 
participant. 
 

3. RESULTS 
3.1. The Distribution of Households based on their Food Security Status 

The results (Table 1) showed only a slight difference between the percentage of male (72.07%) and female 
respondents (70.28%) who were food insecure. Of the respondents in the age categories 61–70 and >70 years, a large 
majority, at 84.21% and 77.42%, respectively, were food insecure.  

In terms of marital status, respondents in all categories except for those who identified themselves as cohabiting 
reported high levels of food insecurity. In the latter category, there were more food secure households (66.67%) than 
food-insecure households (33.33%) (see Table 1). Households of which the head had been widowed were found to be 
more food-insecure (82.61%; n=9), with this percentage being higher than in other categories such as single (77.05%), 
divorced (74.19%), and married (58.16%). The majority of respondents owned formal houses, and the majority of 
households in this category (72.36%) were food insecure. 

The results reported in Table 1 further indicate that 84.21% of households with more than 6 household members 
were food insecure, while 72.38% of households with 4 to 6 members reported as food insecure. By contrast, only 
57.43% of households with 1 to 3 household members were food insecure. Of the respondents who lacked agricultural 
experience, a slightly higher percentage were food secure (52.78%) than were food insecure (47.22%). Among the 
respondents who indicated that they participated in food gardening, a higher percentage (78.93%) were food insecure, 
while of those who did not participate, the majority (50.51%) were food secure. 

 
Table 1. Results showing socio-demographics of respondents based on their food security status. 

Food security status 

Variable Level Food secure Food insecure 

Overall n=105 %=29.0 n=255 %=71.0 

 
Gender of the household head 

Male 31 27.93 80 72.07 
Female 74 29.72 175 70.28 

Age 18–40 27 35.53 54 67.50 
41–50 26 32.50 54 67.50 
51–60 33 34.02 64 65.98 
61–70 12 15.79 64 84.21 
Above 70 7 22.58 24 77.42 

 
Marital status of the household head 

Single 44 22.45 152 77.55 
Married 41 41.84 57 58.16 
Divorced 8 25.81 23 74.19 
Widowed 4 17.39 19 82.61 
Cohabiting 8 66.67 4 33.33 

 
Dwelling type 

Formal (Own) 89 27.64 233 72.36 
Informal (Own)  4 33.33 8 66.67 
Renting 12 46.15 14 53.85 

 
Number of household members 

1–3 members 43 42.57 58 57.43 
4–6 members 50 27.62 131 72.38 
Over 6 12 15.79 64 84.21 

 
Experience of the household head in agriculture 

Yes 67 23.26 221 76.74 
No 38 52.78 34 47.22 

Household participating in food gardening Yes 55 21.07 206 78.93 
No 50 50.51 49 49.49 

 
3.2. Socio-Economic Characteristics of Households Based on their Food Security Status  

Table 2 presents socio-economic characteristics of households based on their food security status. It was found 
that of the respondents who had access to land, the greater percentage (74.84%) were classified as food insecure. With 
regard to the educational level achieved by the head of the household, in the case of respondents with no formal 
education, 76.67% of households were food insecure, in the case of respondents with primary education, 87.21% of 
households were food insecure; and where respondents had a high school education, 69.65% of households were food 
insecure. By contrast, where the household head had a tertiary education, 60.47% of households were food secure, and 
only 39.43% were food insecure. 
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As reflected in Table 2, among the respondents who identified themselves as unemployed, the larger percentage 
(84.30%) of households were food insecure, while among those that were employed, 58.51% of households were food 
insecure. 

In cases where respondents had one income source, 71.77% of households experienced food insecurity, whereas 
among households with more than one source of income, this figure was 68.75%. 92.77% of the households without any 
employed members experienced food insecurity. Table 2 further reveals that as the number of employed members per 
households decreased. 
 

Table 2. Results showing socio-economic characteristics of respondents based on their food security status. 

Variable Level Food secure Food insecure 

Overall N=105 %=29.0 n=255 %=71.0 

Access to land Yes 77 25.16 229 74.84 
No 28 51.85 26 48.15 

Level of education of the household 
head 

No formal education 7 23.33 23 76.67 
Primary school 11 12.79 75 87.21 
High school 61 30.35 140 69.65 
Tertiary  26 60.47 17 39.43 

Employment status Unemployed 27 15.70 145 84.30 
Employed 78 41.49 110 58.51 

Number of income sources 1 income  70 28.23 178 71.77 
More than 1 income 35 31.25 77 68.75 

Number of household members 
employed 

Number of member employed 6 7.23 77 92.77 
1–2 members employed 83 34.30 159 65.70 
>3 members employed 16 45.71 19 54.29 

Income of the household head Less than 1000 2 8.70 21 91.30 
R1000–R2000 12 13.04 80 86.96 
R20001–R3000 21 19.81 85 80.19 
R30001–R4000 24 35.29 44 64.71 
R40001–R5000 19 54.29 16 45.71 
Over R5000 27 75.00 9 25.00 

 
Table 2 further shows that with regard to household monthly income, of the households with an income of over 

R5000, 75% were food secure and 25% were food insecure, while among households with an income of more than 
R4000, 54.29% were food secure and 45.71% were food insecure. Households with incomes of <R1000, R1000–R2000 
and R2001–R3000 all experienced a degree of food insecurity, with 91.30%, 86.96% and 80.19%, of households in these 
respective categories classifying as food insecure. 

 
3.3. Household Food Security Status of Peri-Urban Households  

From the HFIAS data, four indicators of food security were computed and are presented in this section.  
The results in Table 3 show that over two-thirds (70.06%, 70.03%, 65.06%, and 65.00%) of the households 

responded in the affirmative to questions 1–4 of the nine occurrence questions. The results further indicated that that 
25.08% respondents experienced lack of food, 20.03% went to bed hungry and 18.09% spent the whole day without 
food over the recall period. 

 
Table 3. Distribution of respondents by food insecurity indicators (Access scale). 

Variable Level Frequency(n) Percent (%) 

1. Worry about food                           Yes 254 70.06 
No 106 29.04 

2. Unable to eat preferred food Yes 253 70.03 
No 107 29.07 

3.  Eating limited variety of food  Yes 236 65.06 
No 123 34.04 

4. Eating undesired food  Yes 234 65.00 
No 126 35.00 

5. Eat a smaller meal Yes 210 58.03 
No 150 41.07 

6. Eat fewer meals in a day Yes 168 46.07 
No 46.7 53.03 

7. No food of any kind in the household Yes 93 25.08 
No 267 74.02 

8. Go to sleep hungry  Yes 73 20.03 
No 287 79.07 

9. Go a whole day and night without eating Yes 68 18.09 
No 292 81.01 
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Based on the HFIAS domains, the results in Figure 2 illustrate that the majority of participants experienced 
inadequate food quality (70.08%) and anxiety or uncertainty concerning food stock (70.06%). Insufficient food intake 
and its physical consequences were experienced by the smallest percentage (59.01%) of participants in this study. 

 

 
Figure 2. The three domains of occurrence of food insecurity. 

 
The score was calculated on the basis of responses to the nine questions, with the maximum score being 27 and 

the minimum being 0. The lower the score, the less food insecurity a household experienced; alternatively, the the 
higher the score (maximum 27), the more food insecurity and less access the household experienced. The results of the 
study showed the mean food security score for these surveyed households to be 8.5. Based on the formula for calculating 
the HFIAS category and household food insecurity access prevalence presented above, the degree of food insecurity 
experienced by each urban household in RNLM was calculated and is presented in Table 4. The results revealed only 
29.00% of households to be food secure, and the majority (71.00%) to be food insecure. Coates et al. (2007) suggested 
further subdividing respondents who were food insecure into three categories. It was found that the largest percentage 
of these respondents (40.00%) were moderately food insecure, while the remainder were either mildly food insecure 
(12.05%) or severely food insecure (18.06%) (Table 4). 
 

Table 4. Prevalence of household food insecurity. 

Food security status Frequency (n) Percent (%) 

Food secure 105 29.00 

Mildly food insecure 45 12.05 

Moderate food insecure 145 40.00 

Severely food insecure 67 18.06 

Total 360 100 

 
3.4. Factors Associated with Food Insecurity Among the Households 

Table 5 presents the results of multivariate analysis. Households with higher incomes per month, that is, incomes 
between R4001 and R5000 (AOR=0.05; 95% CI:0.01–0.44; p=0.01) and those with incomes greater than R5000 
(AOR=0.02; 95% CI:0.00–0.14; p=0.00) were less likely to experience food insecurity than those with a total income of 
less than R1000 per month. Households with more than one source of income were twice (AOR=2.36; 95% CI:1.07–
5.17; p=0.03) as likely to be food insecure than those with a single income source as a referent. Similarly, households 
that engaged in food gardening (AOR=3.40; 95% CI:1.45–7.95; p=0.00) had significantly higher odds of experiencing 
food insecurity than households that did not engage in this practice. 

 
Table 5. Multivariate analysis of the factors associated with food insecurity among the households (N=360). 

Variable Category Food security status 

AOR 
 

p-value 
 

95%CI 
 

Food secure Food insecure 

F (%) F (%) 

Age 18–40 27 (35.53) 49 (64.47) Ref   
41–50 26 (32.50) 54 (67.50) 0.34 0.19 0.07–1.67 
51–60 33 (34.20) 64 (65.98) 0.36 0.23 0.07–1.88 
61–70 12 (15.79) 64 (84.21) 0.33 0.20 0.06–1.77 
Above 70 7 (22.58) 24 (77.42) 0.20 0.11 0.03–1.45 

Gender 
  

Male 31 (27.93) 80 (72.07) Ref   
Female 74 (29.72) 175 (70.28) 0.76 0.42 0.39–1.47 

Marital status Single 44 (22.45) 152 (77.55) Ref   



Asian Journal of Agriculture and Rural Development, 14(4) 2024: 184-193 

 

 
190 

Variable Category Food security status 

AOR 
 

p-value 
 

95%CI 
 

Food secure Food insecure 

F (%) F (%) 

Married 41 (41.84) 57 (58.16) 0.59 0.15 0.29–1.20 
Divorced 8 (28.81) 23 (74.19) 1.06 0.91 0.35–3.22 
Widowed 4 (17.39) 19 (82.61) 1.99 0.34 0.48–8.23 
Cohabiting 8 (66.67) 4 (33.33) 0.31 0.16 0.06–1.62 

Employment  
status 

Unemployed 27 (15.70) 145 (84.30) Ref   
Employed 78 (41.49) 110 (58.51) 0.61 0.25 0.26–1.41 

Level of  
education 

No education 7 (23.33) 23 (76.67) Ref   
Primary level 11 (12.79) 75 (87.21) 1.04 0.96 0.28–3.79 
High school level 61 (30.35) 140 (69.65) 0.65 0.54 0.16–2.58 
Tertiary level 26 (60.47) 17 (39.43) 0.56 0.48 0.12–2.76 

Members  
employed 

None 6 (7.23) 77 (92.77) Ref   
1–2 83 (34.30) 159 (65.70) 0.48 0.24 0.14–1.66 
More than 2 16 (45.71) 19 (54.29) 0.78 0.76 0.15–3.92 

 
 
Household 
income 

less than R1000 2 (8.70) 21 (91.30) Ref   
R1000–R2000 12 (13.04) 80 (86.96) 0.42 0.36 0.06–2.76 
R2001–R3000 21 (19.81) 85 (80.19) 0.44 0.40 0.06–2.98 
R3001–R4000 24 (35.29) 44 (64.71) 0.16 0.07 0.02–1.17 
R4001–R5000 19 (54.29) 16 (45.71) 0.05 0.01 0.01–0.44 
Over R5000 27 (75.00) 9 (25.00) 0.02 0.00 0.00–0.14 

Number of 
income sources 

1 income 70 (28.23) 178 (71.77) Ref   
More than 1 
income 

33 (31.25) 77 (68.75) 2.36 0.03 1.07–5.17 

Dwelling type Formal 89 (27.64) 233 (72.36) Ref   
Informal 4 (33.33) 8 (66.67) 0.39 0.29 0.07–2.19 
Renting 12 (46.15) 14 (53.85) 0.40 0.14 0.12–1.34 

Land access No 28 (51.85) 26 (48.15) Ref   
Yes 77 (25.16) 229 (74.83) 0.96 0.95 0.32–2.86 

Agricultural 
experience 

No 38 (52.78) 34 (47.22) Ref   
Yes 67 (23.26) 221 (76.74) 2.20 0.08 0.91–5.31 

Practising food 
gardening 

No 50 (50.51) 49 (49.49) Ref   
Yes 55 (21.07) 206 (78.93) 3.40 0.00 1.45–7.95 

 

4. DISCUSSION 
The majority (>65.00%) of the food insecure households in the study indicated that they often worried about food, 

were unable to eat the food they preferred, and ate a limited variety of food. These are regarded as mild forms of food 
insecurity (Rudolph et al., 2021). Other studies conducted in South Africa (Rudolph et al., 2021) and Eastern Ethiopia 
(Derese, Belay, Fentie, & Derese, 2023) have found similar results to ours. However, the numbers reported in our study 
are slightly higher than those reported in the study by Rudolph et al. (2021). For example, in the latter study, 
approximately 50% of respondents reported experiencing the occurrences described by the first HFIAS questions. Just 
as was observed in previous studies conducted in urban areas in South Africa (Rudolph et al., 2021), a declining trend 
from the first to the ninth question was observed in our study. While this is reassuring in light of the fact that these 
questions reveal the severity of food insecurity, these proportions are high in comparison with findings of other studies 
conducted in other urban areas in Gauteng province (Rudolph et al., 2021) and Eastern Ethiopia (Derese et al., 2023). 
In the study by Derese et al. (2023) less than 15% of respondents experienced severe forms of food insecurity, such as 
sleeping hungry or not eating the whole day and night, compared with 20% and 18% of the respondents in our study 
who responded in the affirmative to these questions. With regard to domains of food insecurity, the proportion of 
households in our study reported as having insufficient food intake (59.01%) was slightly higher than the percentage 
in other urban areas in Gauteng (Rudolph et al., 2021). While insufficient food intake is considered a milder form of 
food insecurity, its existence is problematic due to its association with poor educational and psychological performance 
and health outcomes in both adults and children (Arora, 2018; Gregory, Mancino, & Coleman-Jensen, 2019; Reuter, 
Forster, & Brister, 2021). Differences between the study areas could explain the observed inconsistencies between the 
two studies. Generally, recent reports have indicated that at 51% food insecurity is much lower in Gauteng than in 
KZN (Simelane, 2024). Furthermore, over 70% of the households in our study experienced anxiety and uncertainty 
about food supply and insufficient food intake; this percentage was much higher than that reported in the previous 
studies (Derese et al., 2023; Rudolph et al., 2021). The age of the respondents may explain the observed difference 
between these studies. The majority of the respondents in our study (55.38%) were in the age category of 51 years and 
older; this age category is dominated by retirees and beneficiaries of old age grants. Available evidence suggests that 
retirees and beneficiaries of old age grants are more vulnerable to food insecurity (Sandile Mthethwa & Wale, 2020). 
People of working age, with an average age of 30 years, dominated the latter studies (Derese et al., 2023; Rudolph et 
al., 2021). This suggests that households headed by members of the younger generation are less likely to experience 
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food insecurity than households headed by older people. This view is supported by authors such as Oduniyi and Tekana 
(2020) who observed that food insecurity increases with the increase in age of the household head. 

The mean HFIAS score in this study was 8.50. This is high by most standards and denotes high levels of food 
insecurity (Simelane, 2024). Moreover, this mean score is high in comparison with similar studies conducted in South 
Africa. For example, in a study involving 1000 households in the City of Johannesburg, a mean score of 5.7 was recorded 
(Rudolph et al., 2021), and a study conducted in selected smaller cities in KwaZulu-Natal revealed an average HFIAS 
score of 5.5 and 8.3 in Richard’s Bay and Harrismith, respectively (Chakona, 2022). This suggests that the households 
in our study experienced difficulty in accessing food (Simelane, 2024). Furthermore, the results revealed 71.00% of 
households in our study to be food insecure. These results correspond with the results from studies conducted among 
urban dwellers in South Africa and Ghana (Nenguda & Scholes, 2022; Tuholske, Andam, Blekking, Evans, & Caylor, 
2020). However, this percentage was considerably higher than that reported in urban areas in Eastern Ethiopia (41.7%) 
(Derese et al., 2023); East Africa (60.91%) (Gebremichael et al., 2022); and in Tembisa Township, South Africa (62%) 
(Mojela, Hlongwane, & Ledwaba, 2018). Time could explain the discrepancies between our study and these earlier 
studies, as evidence suggests an increasing trend in food insecurity (FAO, IFAD, UNICEF, WFP, & WHO, 2022). 

Of the respondents in our study, 40% were moderately food insecure, while 18% were severely food insecure. While 
the percentage of severely food insecure households was slightly lower than that reported in the literature from other 
peri-urban areas (Chakona, 2022; Nenguda & Scholes, 2022) these numbers are worrying, especially considering that 
this percentage represents people who have run out of food and have gone for days without eating. 

In our study, total monthly income, number of income sources, and participation in food gardening were 
significantly correlated with household food insecurity. The study showed that households with higher monthly 
incomes were less likely to be food insecure than those with lower incomes. This result is consonant with previous 
studies Kundu et al. (2021) and Nkomoki, Bavorová, and Banout (2019) where income was found to be inversely 
associated with household food insecurity, and confirms the finding of previous studies that income is the main 
determinant of food security in urban and peri-urban areas (Mazenda et al., 2022; Nenguda & Scholes, 2022; Ruel, 
Garrett, & Yosef, 2017). The association between income and food security in urban areas is attributable to the high 
dependency of urban households on the markets for food supply (Battersby & Haysom, 2019). Consequently, when food 
prices rise (FAO et al., 2022; Writer, 2022) households with low incomes struggle to meet their basic needs. 

The odds of being food insecure were higher in households with multiple sources of income than in those with a 
single source of income. Although these results are consistent with the results of a study by Atuoye, Antabe, Sano, 
Luginaah, and Bayne (2019) conducted in the Upper West Region of Ghana, they were not expected. For example, in 
a study conducted using data extracted from the 2019 General Household Survey in South Africa, Sandile Mthethwa 
and Wale (2020) observed that income diversification reduced household food insecurity. Therefore, findings reported 
here may appear counterintuitive, given the broad body of literature substantiating the impact of income diversification 
on food insecurity (Akrasi, Eddico, & Adarkwah, 2020; Etea, Zhou, Abebe, & Sedebo, 2019). However, in an earlier 
study we published from the same study group, we observed that households with multiple income sources were 
recipients of pensions and government social grants, namely old age, disability, and children’s grants (Lembete, 
Agyepong, & Mbombo-Dweba, 2024). These income sources are insufficient to maintain consumption and alleviate 
household food insecurity and poverty (Mthethwa & Wale, 2023). As a result, pensioners and beneficiaries of social 
grants are more vulnerable to food insecurity (Sandile Mthethwa & Wale, 2020). Berlie (2023) argues that it is the total 
income earned from these different sources, not the number of income sources, that determines food security.  

In our study, households that participated in food gardening were more likely to experience food insecurity than 
those that did not engage in this activity. Similar findings were reported by Oguttu, Mbombo-Dweba, and Ncayiyana 
(2021) in a study conducted among urban residents in Gauteng, which revealed that households that had experienced 
some form of food insecurity in the previous year or lived in the poorest areas were more likely to engage in food 
gardening. Tawodzera and Chigumira (2019) found 92% of respondents in a study conducted in Epworth, an urban 
area in Zimbabwe, to be food insecure despite the majority of them participating in urban agriculture. Low-income 
urban households often use food gardening as a strategy to mitigate food insecurity, according to literature. However, 
the literature has also revealed that urban agriculture is often limited due to zoning laws and access to productive 
resources (Ruel et al., 2017; Tawodzera & Chigumira, 2019). Furthermore, the literature has demonstrated that 
agricultural activities in urban areas are limited to personal consumption and are highly seasonal (Lembete et al., 2024). 
This leaves low-income households vulnerable to food insecurity during the off-season. 

 

5. CONCLUSION AND RECOMMENDATIONS 
Although the majority of households in the study participated in food gardening, the level of food insecurity among 

the study population remained high. This demonstrates the complexity of food security in urban areas and provides an 
indication that finding a solution to the problem of food insecurity requires a multidimensional approach. Income, 
sources of income, and participation in food gardening were identified as factors that correlated with household food 
insecurity in the area. This suggests the necessity of targeted policy interventions intended to alleviate the unique 
difficulties that urban households are facing. This could include a review of the minimum wage in the informal sector 
to ensure that wages are on par with the rising costs in urban areas. Nevertheless, the study’s findings of widespread 
adoption of food gardening are encouraging, and we recommend that we not ignore urban agriculture, but rather 
consider it as one of a range of strategies to enhance food security. However, innovative methods and support from 
extension and advisory services to maximize the outcome of this endeavour are necessary. Moreover, there is a need 
for training and resources to assist those participating in urban agriculture in producing not only for their own 
consumption but for income generation as well. This will not only benefit the participating households but could also 
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boost local food systems. Financial support and/or incentives to establish off-farm or non-farm income-generating 
ventures and the creation of employment safety nets such as the Community Work Programme and Expanded Public 
Works Programme are possible strategies to assist in improving household income. Further research is required to 
investigate the obstacles limiting the effectiveness of urban agriculture. 

 
Funding: This research is supported by University of South Africa. 
Institutional Review Board Statement: The Ethical Committee of the College of Agriculture and 
Environmental Sciences of the University of South Africa, South Africa has granted approval for this 
study on 26 April 2019  (Ref. No. 2019/CAES/047). 
Transparency: The authors state that the manuscript is honest, truthful, and transparent, that no 
key aspects of the investigation have been omitted, and that any differences from the study as planned 
have been clarified. This study followed all writing ethics. 
Competing Interests: The authors declare that they have no competing interests. 
Authors’ Contributions: Involved in the study design, the data analysis and interpretation and the 
writing and reviewing of the manuscript, T.M.D.; involved in in the study design  and data collection, 
S.L.; involved in the study design, the data analysis and interpretation and the writing and reviewing 
of the manuscript, T.A.S. All authors have read and agreed to the published version of the manuscript. 

 

REFERENCES  
African Policy Circle. (2020). Addressing the challenges of urbanization in Africa: A summary of the 2019 African policy circle discussions. 

Retrieved from 
https://www.kas.de/documents/252038/7995358/Addressing+the+Challenges+of+Urbanization+in+Africa.pdf/df4e7
f62-c130-e702-9669-0a746596028e?version=1.0&t=1603049094581 

Akrasi, R. O., Eddico, P. N., & Adarkwah, R. (2020). Income diversification strategies and household food security among rice 
farmers: Pointers to note in the North Tongu district of Ghana. Journal of Food Security, 8(3), 77-88. 
https://doi.org/10.12691/jfs-8-3-1 

Arora, M. (2018). Malnutrition in children: Causes, symptoms & remedies firstcry and parenting. Retrieved from 
https://parenting.firstcry.com/articles/malnutrition-in-children-causes-symptoms-
remedies/#What_Are_The_Effects_Of_Malnutrition_On_Children 

Atuoye, K. N., Antabe, R., Sano, Y., Luginaah, I., & Bayne, J. (2019). Household income diversification and food insecurity in the 
Upper West region of Ghana. Social Indicators Research, 144, 899-920. https://doi.org/10.1007/s11205-019-02062-7 

Battersby, J., & Haysom, G. (2019). How food secure are South Africa’s cities? In: Knight, J., & Rogerson, C. (Eds), The geography of South 
Africa. world regional geography book series. Cham: Springer. 

Berlie, A. B. (2023). The invisible crisis of urban food security in Amhara Regional State, Ethiopia. Journal of Hunger & Environmental 
Nutrition, 18(4), 600-619. https://doi.org/10.1080/19320248.2020.1838983 

Chakona, G. (2022). Household dietary patterns and food security challenges in Peri-Urban South Africa: A reflection of high 
unemployment in the wake of rising food prices in transforming urban food systems in secondary cities in Africa. In (pp. 
231–249). Cham: Springer International Publishing. 

Coates, J., Swindale, A., & Bilinsky, P. (2007). Household food insecurity access scale (HFIAS) for measurement of food access: Indicator 
guide: Version 3. Retrieved from 
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf 

Derese, T., Belay, Y., Fentie, D., & Derese, K. (2023). Household food insecurity and its determinant factors in Eastern Ethiopia in 
2021. Journal of Nutrition and Food Security, 8(4), 674-685. https://doi.org/10.18502/jnfs.v8i4.14017 

Etea, B. G., Zhou, D., Abebe, K. A., & Sedebo, D. A. (2019). Household income diversification and food security: Evidence from rural 
and semi-urban areas in Ethiopia. Sustainability, 11(12), 3232. https://doi.org/10.3390/SU11123232 

Faizi, N., & Alvi, N. (2023). Biostatistics manual for health research: A practical guide to data analysis (3rd ed., Vol. 2). London: Academic 
Press. 

FAO, IFAD, UNICEF, WFP, & WHO. (2022). The state of food security and nutrition in the world 2022: Repurposing food and agricultural 
policies to make healthy diets more affordable. Rome: FAO. 

Gebremichael, B., Beletew, B., Bimerew, M., Haile, D., Biadgilign, S., & Baye, K. (2022). Magnitude of urban household food 
insecurity in East Africa: A systematic review and meta-analysis. Public Health Nutrition, 25(4), 994–1004. 
https://doi.org/10.1017/S1368980021003529 

Gregory, C. A., Mancino, L., & Coleman-Jensen, A. (2019). Food security and food purchase quality among low-income households: Findings 
from the national household food acquisition and purchase survey (FoodAPS). Washinton D.C: United States Department of 
Agriculture. 

Güneralp, B., Lwasa, S., Masundire, H., Parnell, S., & Seto, K. C. (2017). Urbanization in Africa: Challenges and opportunities for 
conservation. Environmental Research Letters, 13(1), 015002. https://doi.org/10.1088/1748-9326/aa94fe 

Harris, J. K. (2021). Primer on binary logistic regression. Family Medicine and Community Health, 9(Suppl 1), 1-7. 
https://doi.org/10.1136/fmch-2021-001290 

Jonah, C. M., & May, J. D. (2020). The nexus between urbanization and food insecurity in South Africa: Does the type of dwelling 
matter? International Journal of Urban Sustainable Development, 12(1), 1-13. 
https://doi.org/10.1080/19463138.2019.1666852 

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational and Psychological Measurement, 
30(3), 607–610. https://doi.org/10:1177/001316447003000308 

Kundu, S., Al Banna, M. H., Sayeed, A., Sultana, M. S., Brazendale, K., Harris, J., . . . Khan, M. S. I. (2021). Determinants of household 
food security and dietary diversity during the COVID-19 pandemic in Bangladesh. Public Health Nutrition, 24(5), 1079-
1087. https://doi.org/10.1017/S1368980020005042 

Lembete, S., Agyepong, A. O., & Mbombo-Dweba, T. P. (2024). Assessment of the adoption and determinants of food garden 
initiative by Peri-Urban dwellers in Ray Nkonyeni Municipality, South Africa. Journal of Agribusiness and Rural 
Development, 71(1), 71–80. http://dx.doi.org/10.17306/J.JARD.2024.01688 

https://protect.checkpoint.com/v2/___https:/www.kas.de/documents/252038/7995358/Addressing+the+Challenges+of+Urbanization+in+Africa.pdf/df4e7f62-c130-e702-9669-0a746596028e?version=1.0&t=1603049094581___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmRkM2M6ODMyZTc1NzUwNzdiNjNhZWViOWY3MjAxOTM3NjA5MmEyMDcwYjM4MjQ3ZTRiMWI5NmZjYmY1ZDhkZjkzYjU5ZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.kas.de/documents/252038/7995358/Addressing+the+Challenges+of+Urbanization+in+Africa.pdf/df4e7f62-c130-e702-9669-0a746596028e?version=1.0&t=1603049094581___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmRkM2M6ODMyZTc1NzUwNzdiNjNhZWViOWY3MjAxOTM3NjA5MmEyMDcwYjM4MjQ3ZTRiMWI5NmZjYmY1ZDhkZjkzYjU5ZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.12691/jfs-8-3-1___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmFiMDk6ZTZkNjlhMzU1NDk3YjRiOWNlZTNlZjIyNjdkODU5YzMzNGUxMWUxZDNhYjExNjc3YzAzMjkxN2M3NWQ3ZWE3MjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/parenting.firstcry.com/articles/malnutrition-in-children-causes-symptoms-remedies/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjIwZjc6OTZkZTIwNjk5NjQ4ZWQ4YjlmZWMyZTU4Y2ViOTllYmQ3MGNlYmEzY2RjY2I3NzZjYzlmYjcxN2FhYTg5YmFkNjpwOlQ6Tg#What_Are_The_Effects_Of_Malnutrition_On_Children
https://protect.checkpoint.com/v2/___https:/parenting.firstcry.com/articles/malnutrition-in-children-causes-symptoms-remedies/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjIwZjc6OTZkZTIwNjk5NjQ4ZWQ4YjlmZWMyZTU4Y2ViOTllYmQ3MGNlYmEzY2RjY2I3NzZjYzlmYjcxN2FhYTg5YmFkNjpwOlQ6Tg#What_Are_The_Effects_Of_Malnutrition_On_Children
https://protect.checkpoint.com/v2/___https:/doi.org/10.1007/s11205-019-02062-7___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmE5NGQ6MzVjMjAxNzYyMDIyMzBiMjI5NDAxY2Y5YWI2OTc5MGM5YWJmMzYwMGI4NDkyZjczNmNkZjBlZGI0Njg1Njk5ODpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1080/19320248.2020.1838983___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmIwY2U6NTc4ZWY0YThlZWQ3Y2MzYjA1Nzc0NTM3NTRkMjA3ZDY3OGI3OTFjOTFlNmQ0ZGQ3OWVjOWE3MWI1MzI3YjllZTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjdjZWU6ZGQxNmUzNGE4ZWIxNjY4M2QwMjAxM2NjOGMxM2I2NWRhMTcyMjEzZGIzMjQzZWVjNjg4MTJmNDE0YmYxN2VkNTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.18502/jnfs.v8i4.14017___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjA0MTI6OWU4YzI4ODIyMjAyYjY0YTZmOTZhMTcxNDYyODVlMGEwNGVmOTIxM2NjZGI0NDNkZmQwMzliMDQ5ZTJmZDk3YTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.3390/SU11123232___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjhiMTk6ODIzMzZhNDI2ZmU0MDliMjgxMjZmOTU2ZDQxM2ZmOWZiMzc4YzkxNWY2YjVhN2I2NWFlZmY0YTIxYmVkYjcxNTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1017/S1368980021003529___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjZiODA6NTA0ZjQxMzk4MzZhMTliMzZmNDI0ODMxYWI3YzFlYzcyZjFjZWFhYWIxZTc5MmI1MTQ1OWJlZGViZTE2ZmQ3YjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1088/1748-9326/aa94fe___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjVmYmY6N2UzYzkxNGU4YzFjMGI5ZDg0MzQxNTVlMGZhYzAzZDg3NDk3MzU1YWFlMDE3ZTc5OTUwNmNjZDE1N2NmZjgxOTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1136/fmch-2021-001290___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjNmYWM6ZDI5N2VjNjlhMDU4ZmQxYzY1MDY1MDcxOTBjMWI3YjZlODE4YmMxOGY5ZDBlMmY3MzEwYzNhMThkZGE5YmE3NzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1080/19463138.2019.1666852___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmFkNTg6ZWYyMTQyNDNkNDFmOTZlOGM3MDMxZjc1NGE4ZDNiOTE5ODU3YWNiMTAzMzRmMzExODA0M2FkYzM2OGNmZGYwZTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10:1177/001316447003000308___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjA4MjU6MDM3YWE5ZjI3ODg1NTdlZGM1NjU1Y2JkYjg0OTNlMDA1YjRlZTIzOGNlMGQ3YTEwZTdjZmMzY2EyN2YyYjFmZDpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1017/S1368980020005042___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjUwMTc6ZTY2ZWFlZDE2NGE2ZjQ0ODBmMjFkNzYwMGQ1NmQxZTE2ZDFhNGZiNTBhZmIxZmY2OWI3YTFmODQ5YjU4ODQ5ZTpwOlQ6Tg
https://protect.checkpoint.com/v2/___http:/dx.doi.org/10.17306/J.JARD.2024.01688___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjE3ZmU6NzJhMzJlN2Y1YjZjMDlkZjNiYjhiNGUzMjBlOWZjMzc1YjFkNDA4YTFiZmYxNzhiZWI5YTc1MzI5ZjUyNjM1YzpwOlQ6Tg


Asian Journal of Agriculture and Rural Development, 14(4) 2024: 184-193 

 

 
193 

Mazenda, A., Molepo, N., Mushayanyama, T., & Ngarava, S. (2022). The invisible crisis: The determinants of local food insecurity 
in Gauteng municipalities, South Africa. British Food Journal, 124(13), 274-289. https://doi.org/10.1108/BFJ-11-2021-
1234 

Mncube, L., Ojo, T., & Nyam, Y. (2023). Addressing food insecurity in Richmond area of KwaZulu-Natal, South Africa: The role of 
cash transfers. Scientific African, 19, e01485. https://doi.org/10.1016/j.sciaf.2022.e01485 

Mojela, T., Hlongwane, J., & Ledwaba, L. (2018). Household food security and coping strategies: A case study of Tembisa Township of 
Ekurhuleni Municipality, Gauteng Province, South Africa. Paper presented at the At the 2018 Annual Conference of the 
Agricultural Economics Association of South Africa, Cape Town, South Africa. https://doi.org/10.22004/ag.econ.284763.  

Mota, A. A., Lachore, S. T., & Handiso, Y. H. (2019). Assessment of food insecurity and its determinants in the rural households in 
Damot Gale Woreda, Wolaita zone, Southern Ethiopia. Agriculture & Food Security, 8(1), 1-11. 
https://doi.org/10.1186/s40066-019-0254-0 

Mthethwa, S., & Wale, E. (2020). Household vulnerability to food insecurity in rural South Africa: Evidence from a nationally 
representative survey data. International Journal of Environmental Research and Public Health, 18(4), 1-17. 
https://doi.org/10.3390/ijerph18041917 

Mthethwa, S., & Wale, E. (2023). The impact of the social grants programme on household vulnerability to food insecurity in South 
Africa: Application of a two-stage least squares and implications. African Journal of Development Studies, 13(1), 241. 
https://doi.org/10.31920/2634-3649/2023/v13n1a12 

Mudau, J., & Mahlatsi, M. L. S. (2022). Present realities of urban food insecurity in South African townships. African Renaissance, 
19(2), 159-177. https://doi.org/10.31920/2516-5305/2022/19n2a8 

Municipalities of South Africa. (2017). Ray nkonyeni local municipality (KZN216). Retrieved from 
https://municipalities.co.za/overview/1080/ray-nkonyeni-local-municipality 

Municipalities of South Africa. (2023). Ray nkonyeni local municipality (KZN216). Retrieved from 
https://municipalities.co.za/overview/1080/ray-nkonyeni-local-municipality 

Nenguda, R., & Scholes, M. C. (2022). Appreciating the resilience and stability found in heterogeneity: A South African perspective 
on urban household food security. Frontiers in Sustainable Food Systems, 6, 721849. 
https://doi.org/10.3389/fsufs.2022.721849 

Nkoko, N., Cronje, N., & Swanepoel, J. W. (2024). Factors associated with food security among small-holder farming households in 
Lesotho. Agriculture & Food Security, 13(1), 1-10. https://doi.org/10.1186/s40066-023-00454-0 

Nkomoki, W., Bavorová, M., & Banout, J. (2019). Factors associated with household food security in Zambia. Sustainability, 11(9), 
2715. https://doi.org/10.3390/su11092715 

Oduniyi, O. S., & Tekana, S. S. (2020). Status and socioeconomic determinants of farming households’ food security in Ngaka Modiri 
Molema District, South Africa. Social Indicators Research, 149(2), 719-732. https://doi.org/10.1007/s11205-020-02266-2 

Oguttu, J. W., Mbombo-Dweba, T. P., & Ncayiyana, J. R. (2021). Factors correlated with home gardening in Gauteng Province, 
South Africa. International Journal of Environmental Research and Public Health, 18(5), 2737. 
https://doi.org/10.3390/ijerph18052737 

Patel, K. (2021). What is binary logistic regression and how is it used in analysis? Retrieved from https://www.Dataversity.Net/What-
Is-Binary-Logistic-Regression-and-How-Is-It-Used-in-Analysis/ 

Reuter, P. R., Forster, B. L., & Brister, S. R. (2021). The influence of eating habits on the academic performance of university students. 
Journal of American College Health, 69(8), 921-927. https://doi.org/10.1080/07448481.2020.1715986 

Ritchie, H., Samborska, V., & Roser, M. (2018). Urbanization our world in data. Retrieved from 
https://ourworldindata.org/urbanization 

RNLM. (2023). 2023–2027 spatial development framework draft ray nkonyeni local municipality. Retrieved from https://rnm.gov.za/ 
Rudolph, M., Kroll, F., Muchesa, E., Paiker, M., & Fatti, P. (2021). Food security in urban cities: A case study conducted in 

Johannesburg, South Africa. Journal of Food Security, 9(2), 46-55. https://doi.org/10.12691/jfs-9-2-2 
Ruel, M. (2020). Growing cities, growing food insecurity: How to protect the poor during rapid urbanization centre for strategic & international 

studies. Retrieved from https://www.csis.org/analysis/growing-cities-growing-food-insecurity-how-protect-poor-
during-rapid-urbanization 

Ruel, M. T., Garrett, J. L., & Yosef, S. (2017). Food security and nutrition: Growing cities, new challenges  in 2017 global food policy 
report. In (pp. 24–33). Washington, DC: International Food Policy Research Institute. 

Shisana, O., Labadarios, D., Rehle, T., Simbayi, L., Zuma, K., Dhansay, A., & Faber, M. (2014). The South African national health and 
nutrition examination survey, 2012: SANHANES-1: The health and nutritional status of the nation. Retrieved from 
https://repository.hsrc.ac.za/bitstream/handle/20.500.11910/2864/7844.pdf?sequence=1&isAllowed=y 

Simelane, T. (2024). Food survey shows need for area-specific interventions in SA. Pretoria: Human sciences research council. Retrieved from 
https://hsrc.ac.za/news/latest-news/food-survey-shows-need-for-area-specific-interventions-in-sa/ 

Stats, S. (2019). Measuring food insecurity in South Africa: Applying the food insecurity experience scale. Pretoria: Statistics South Africa. 
Stats, S. (2021). Focus on food inadequacy and hunger in South Africa in 2021. Pretoria: Statistics South Africa. 
Tawodzera, G., & Chigumira, E. (2019). Household food poverty in Epworth, Zimbabwe. Consuming Urban Poverty Project Working 

Paper, 8. University of Cape Town. 
Tuholske, C., Andam, K., Blekking, J., Evans, T., & Caylor, K. (2020). Comparing measures of urban food security in Accra, Ghana. 

Food Security, 12, 417-431. https://doi.org/10.1007/s12571-020-01011-4 
United Nations. (2018). World urbanization prospects: The 2018 revision. Retrieved from 

https://population.un.org/wup/publications/Files/WUP2018-Report.pdf 
Van den Berg, L., & Walsh, C. M. (2023). Household food insecurity in South Africa from 1999 to 2021: A metrics perspective. Public 

Health Nutrition, 1-17. https://doi.org/10.1017/s1368980023001878 
Writer, S. (2022). Food prices in South Africa continue to soar – here’s what you’re paying more for business tech. Retrieved from 

https://businesstech.co.za/news/lifestyle/630171/food-prices-in-south-africa-continue-to-soar-heres-what-youre-
paying-more-for/ 

 
Views and opinions expressed in this study are those of the author views; the Asian Journal of Agriculture and Rural Development shall not be responsible or 
answerable for any loss, damage, or liability, etc. caused in relation to/arising out of the use of the content.   

 

https://protect.checkpoint.com/v2/___https:/doi.org/10.1108/BFJ-11-2021-1234___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjkxOTQ6M2JkOGI1M2I3YzE1MmJiNzEwMDVlZDgxOTQ0NjlmYTRmYTdiMDA2NDFmNjZmYWViMzgyMmY4NTE1MDlmZjg4NDpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1108/BFJ-11-2021-1234___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjkxOTQ6M2JkOGI1M2I3YzE1MmJiNzEwMDVlZDgxOTQ0NjlmYTRmYTdiMDA2NDFmNjZmYWViMzgyMmY4NTE1MDlmZjg4NDpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1016/j.sciaf.2022.e01485___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjBiYjM6NTc5NWM1NmJhMDcxM2M4ZGVjYzcxY2NmN2JjMDZiOTIzNzJkMjNhY2ViZmM3YmJhYzBmNzk4MDFkZDQ0ZjBkYzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.22004/ag.econ.284763___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjMyMmM6ODYzNzM4ZWIzNjI3YWJiMGY0M2JhMDc0YjE5ODkwYTA3OWFlYjQxZGI1Mzk3MDdjYTU5ZDMxMDBlYTViMjYzYTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1186/s40066-019-0254-0___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjhlM2I6ZGFiYmU5YmQzNzFlYjU2MWNjODQzOWNhMDUyZDUzZDExMTNkOGZhOTQ3ODQwZGY3MjRlYTBiMjJjOGY1OGQ4MDpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.3390/ijerph18041917___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjE1NzU6M2Y0NzkzN2U1OGRjNTJlOWU4NzY5NjVlYWI0YjllZTE5MjIxMGE1MDU5ZjkwZmIxYTIwMGRiNTJmMDYyMmJmNTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.31920/2634-3649/2023/v13n1a12___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmFiOGM6YTRhNDllZjQ1Yzg0ZjY3OTM0ODc3MjM3MGVkNGZjYzQxMjFjY2E2YmFmNzA2ZGIyOTJmYTU4NWNlMjE3NDlmZDpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.31920/2516-5305/2022/19n2a8___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmRmNjE6YTM5ZDhlYTM2OGQ0YTI1ODQ3MDllZWMwOTFiYjgwNDIwMDllYTZiZmY3MzNjYWNhYWY3YzhlOWRiMWY3N2JlYTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/municipalities.co.za/overview/1080/ray-nkonyeni-local-municipality___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2Ojc0NTE6OGEyYTUxZWNjODg1MThhZDg0MzJkMDFjNDJiYjFkZjdkNzljMGIzZWI0ODkxZTgwOGZjNTEyYTgzOTNmMzg3ZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/municipalities.co.za/overview/1080/ray-nkonyeni-local-municipality___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2Ojc0NTE6OGEyYTUxZWNjODg1MThhZDg0MzJkMDFjNDJiYjFkZjdkNzljMGIzZWI0ODkxZTgwOGZjNTEyYTgzOTNmMzg3ZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.3389/fsufs.2022.721849___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmY5NzE6NzJjYWJjZWNhMTQ2N2I3NTFjOTBmOGM1OWFmZjM5NzRmMzUzMjA1YjJkMTljN2Y2YzMxNTBiODYzZTM3ZjI4NjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1186/s40066-023-00454-0___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmIzZmU6YzJlNDVjZTJlY2ZlY2RjMTJhNmJiYTg5ZTljMDlmZWFjODFiZmMzMTdkZjE5YzkwNjJkMjNlYzAxMmQ1MTAxZTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.3390/su11092715___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjhmNjU6MGMzMmQ5YzQ2Nzg1OGExODM4MjU5ZWFmNmYyMjRkMGNiOGI4M2QzYzE3ZjZjYjFhNDk5NDUzNjdiYzQ5YjMxYzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1007/s11205-020-02266-2___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjBkMGI6YzUwNTM2NjQ2ZThhYjRjNTU4MTJkM2ViNjU1MDRkYzliZjE4NmI3MDczYjA1ZjA1NTA0NTYxYWE2NjllNmI2MTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.3390/ijerph18052737___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjZiYWQ6ZDUxYzZkZDkxMWEwMjliMGZmN2Q1Y2IyMjU1YWY1MTY4YzU2MzMzZGIxMTNjMTZjMDI5NmVjOWQzOTZhMmI3ODpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.Dataversity.Net/What-Is-Binary-Logistic-Regression-and-How-Is-It-Used-in-Analysis/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmNlYmM6M2YzMjE4NTlhMTliYjIyOWExMGVhYzJiZDkwNzRiYWVjYzI1NGMzMTg0OTY0NzYzZjNjNjVkNzJmYzc1MGY5ZTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.Dataversity.Net/What-Is-Binary-Logistic-Regression-and-How-Is-It-Used-in-Analysis/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmNlYmM6M2YzMjE4NTlhMTliYjIyOWExMGVhYzJiZDkwNzRiYWVjYzI1NGMzMTg0OTY0NzYzZjNjNjVkNzJmYzc1MGY5ZTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1080/07448481.2020.1715986___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmU0ODA6NDFhZmZlNGY4MzU3ODI0ZTE4NzU5MDU4NGE3OTM3NTE2OTIwZTBkNWJiNTkxMWQ3MWNjMjIxMzI3MDIwOWM4YzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/ourworldindata.org/urbanization___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmI1NDM6NmRkMWNhZGI2MTM1ZTMyODVjYjA5ZDZmNDcxOGY5MWUxNGU0YWJkYTAxNmViN2IzYTMwZTFlNGQ3OWMyOWE4YTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/rnm.gov.za/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjZmMWY6YmQ1YTVlNDVhMzM0ZTAxNzIyMWM5NWIwOTAyN2ZhMTM4OTg5NTIxZjYwNmJiNjFkYzg5ZjA2OWY3MWUyZjI0ZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.12691/jfs-9-2-2___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmZjNDU6YzA3Y2JmYjkxMTg0Y2M1ZjZiNWJhNTQ1YTU4NjEyZGQxMmI3ZWMwZTE5NWRhNzNhMTAwYzc2MmY1NWU1NGJlMTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.csis.org/analysis/growing-cities-growing-food-insecurity-how-protect-poor-during-rapid-urbanization___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmYwOTA6MGU3OGU0ZWI5ZDU5YmZlMjNlOTU1MDA2ODliZTljYzViNTI2NTVkOGFiMzEyNzg0N2Y2ZTdlZmQ2ZjI4ZjIxZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.csis.org/analysis/growing-cities-growing-food-insecurity-how-protect-poor-during-rapid-urbanization___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmYwOTA6MGU3OGU0ZWI5ZDU5YmZlMjNlOTU1MDA2ODliZTljYzViNTI2NTVkOGFiMzEyNzg0N2Y2ZTdlZmQ2ZjI4ZjIxZjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/repository.hsrc.ac.za/bitstream/handle/20.500.11910/2864/7844.pdf?sequence=1&isAllowed=y___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmQ0YjE6NDhmMzI3YjNmOWM4YzAzYWM5MGI3NDMxMjdmNDQxNDFiN2E4OGI3ZjY5YjI0OWNmZTg2NDhhMTczMjViMGYxNTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/hsrc.ac.za/news/latest-news/food-survey-shows-need-for-area-specific-interventions-in-sa/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjUxM2Y6Y2MwYTI3NGE1NjUxNDJlYmNiMTM2MjJmNmEwNDYzMzcwMzRkNzM0Zjg1ZGUxMWY3OTIyZGI5NTEwYTdhMTI5YzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1007/s12571-020-01011-4___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OmUxMmY6ZDlmMGM5MWQwYmI1MjRhMTRiM2E2ZjBiZGRmOWY2NmE0OTQ2MzlhYjAwMjUwZjdlMTJlY2Q4YWI1OWJiNTMxOTpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/population.un.org/wup/publications/Files/WUP2018-Report.pdf___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjU5ZWU6YjcwNGJmNWM4YmIwNjg1OWM4ODA4NDdiMzZjM2E3ZDU1MmIyZjNmZWE0NGU3OTg3NDg5NTNhNjY5NDVjZTgzODpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/doi.org/10.1017/s1368980023001878___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjY1MDA6MTk3MzkyZWVlZThiZjYxNmRlMTg3ZWEzMWIyMDEwODRjMDhkYzQ3NzZhYTVmN2Y5NmQ5ZDYyZGExMTc1NTgwYjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/businesstech.co.za/news/lifestyle/630171/food-prices-in-south-africa-continue-to-soar-heres-what-youre-paying-more-for/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjNmMjY6ZDc3MTAxZTk3MWM3MGEwOWQ3NDM4ODU1OGVlNWZhYmI5MGY5MDUwNmEzMjYxZmQwNDZiOThkNjI2ZjIzMzVjMDpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/businesstech.co.za/news/lifestyle/630171/food-prices-in-south-africa-continue-to-soar-heres-what-youre-paying-more-for/___.YzJlOnVuaXNhbW9iaWxlOmM6bzoxZWViNzhhZmYwYTU0ZjY3YjUxNWQ3N2VhMzJlMDE0Mzo2OjNmMjY6ZDc3MTAxZTk3MWM3MGEwOWQ3NDM4ODU1OGVlNWZhYmI5MGY5MDUwNmEzMjYxZmQwNDZiOThkNjI2ZjIzMzVjMDpwOlQ6Tg

