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Abstract
The objective of this study was to determine the prevalence of food and nutrition insecurity and assess the socio-
demographic factors associated with food and nutrition insecurity among 146 free-living elderly persons attending a
care centre in Sharpeville, South Africa. Measurement instruments included socio-demographic-, 24-hour-recall and
dietary diversity questionnaires and the validated household food insecurity access scale/score (HFIAS). Data were
analysed with IBM SPSS Software, version 25.0. The prevalence of food insecurity from HFIAS was 60% (n = 87),
with a variety of balanced responses being employed. Significant relationships were observed between HFIAS and age
(r = 0.301; p = 0.000) and with household income (r = −0.258; p = 0.007). An association was observed between HFIAS
and marital status (p = 0.005). Regression analysis showed that age and being single were predictors of food and
nutrition insecurity. This study indicated a problem of household food insecurity with poor dietary intakes among these
elderly people, mostly due to poverty and being single. More research on associations between food security and socio-
economic variables is needed to plan and implement appropriate strategies to address food and nutrition insecurity in
South Africa.
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1 Introduction

This study is a follow-up to previous studies (Oldewage-
Theron et al. 2006, 2008) of the same cohort of free-living
elderly persons who are regular voluntary attendees of an ur-
ban day-care centre in Sharpeville, South Africa. Attendees
receive breakfast and lunch as well as cultural, religious and
physical exercise activities 3 days a week. The care centre is
managed by a religious organisation and was opened in 2004
with the purpose of caring for elderly people from resource-
poor households who are responsible for their Human
Immuno Virus (HIV) and Autoimmune deficiency syndrome
(AIDS)-affected grandchildren. This is the only elderly care

centre in Sharpeville, one of the oldest townships in the Vaal
Region of Gauteng Province, South Africa.

A previous study in 2006 (Oldewage-Theron et al. 2006)
indicated a high prevalence of poverty, inadequate dietary
intakes and malnutrition amongst the same cohort of elderly
people. In addition, the average household had five members
and the majority (83%) of the households spent less than ZAR
200 (US$30) on food per week. Although food security was
not measured in this elderly community before, previous stud-
ies have shown that 48% of the elderly often and 7% always
experienced a shortage of money for food. The majority
bought most of their food monthly (82%) and from supermar-
kets (68%), informal shops and markets in the community
(13%) and street vendors (2%). The rest bought their food
from a combination of these food vendors (Oldewage-
Theron et al. 2008). A recent national study has shown that
30% of the elderly population in South Africa are food inse-
cure (Grobler and Dunga 2019). This was the only recent
study that could be found measuring food insecurity in the
elderly population. Very little literature exists in South
Africa on the relationship between two measures of food se-
curity, namely the Household Food Insecurity Access Scale
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(HFIAS) and the Household Dietary Diversity Score (HDDS)
(Coates et al. 2007; Izraelov and Silber 2019). Also, very little
is known about the relationships among socio-economic and
demographic factors and food and nutrition insecurity for
older people in South Africa. Thus, there is a need for more
research on the dimensions of food insecurity in South Africa.

Food insecurity often results in hunger and malnutrition
(Walsh and van Rooyen 2015) and may have detrimental
health outcomes such as obesity and its chronic disease co-
morbidities. Food insecurity is caused by many factors, one of
which is an ageing population (Walsh and van Rooyen 2015).
South Africa has experienced an increase in the aged
(≥60 years) (“Old age pension | S A Government” n.d.) and
it is projected that the number of older people in the country
will be seven million by 2030, an increase of almost 71%
between 2011 and 2030 (Pillay and Maharaj 2013). Despite
the widely observed increase in population ageing, few low-
and-middle income countries have given attention to the nu-
tritional challenges of the elderly (Aboderin and Beard 2015)
and government policies and strategies often overlook the risk
of food and nutrition insecurity synergies on nutritional and
health status in this population group (Altman et al. 2009;
UNDESA 2019). In addition, inmanyAfrican countries, older
populations are less socio-economically advanced and live in
poverty (Audain et al. 2017). Poverty is an underlying cause
of food insecurity (Wight et al. 2014). Thus, the elderly is a
vulnerable group due to their high poverty risk (Gorman 2017;
Keller et al. 2007), and high burden of chronic non-
communicable diseases (NCDs) (UNDESA 2019) associated
with inadequate access to food and nutrition (Baiphethi and
Jacobs 2009).

The United Nations Food and Agriculture Organization
(FAO) (1996) definition that ‘food security exists when
all people at all times have physical, social and economic
access to food of sufficient, safe and nutritious food that
meets their dietary needs and food preferences for an ac-
tive and healthy life’ is widely accepted. This definition
identified four dimensions of food security: availability,
access, stability and utilisation (Committee on World
Food Security 2012). Food insecurity exists when these
conditions are impacted, for example limited food produc-
tion, processing, imports and food aid affecting food
availability at a national level or poor household access
due to limited physical or economic resources. Utilisation
refers to how food is allocated to the individuals in the
household, nutritional quality and quantity, and conditions
that may compromise absorption and metabolism of the
nutrients in food (FAO 1996; Jones et al. 2013).

When measuring food security, very simple or highly
comprehensive measures can be used to assess one or
all of the four dimensions. In addition, food security
measurements can be focused at the national, household
or individual levels. It is, therefore, important to specify

what and how food security is measured. From a review
of national surveys in South Africa we found that mea-
surement of access to food has received particular atten-
tion because food may be available in the markets, but
households may not have the resources to access the
food. The Community Childhood Hunger Identification
Project (CCHIP) index was validated and most frequent-
ly used in studies (Labadarios et al. 2011). Household
access to food can be measured using several different
metrics, including household consumption and expendi-
ture surveys, household dietary diversity score (HDDS),
food consumption score, household food insecurity ac-
cess score (HFIAS), and the household hunger scale
(FANTA III and USAID 2007; Izraelov and Silber
2019; Jones et al. 2013). In our study we used the
HFIAS and HDDS. HFIAS is a validated method for
measuring household food access and was developed
by the Food and Nutrition Technical Assistance,
United States Agency for International Development
(USAID). A strength of HFIAS is that it is widely used
to measure food access impacts of programes, although
a limitation is that the food quality questions do not
measure nutritional quality or measure the household’s
perception of changes to their diet quality (Maarof
2018). Other measures of diet quality should thus be
included (FANTA III and USAID 2007). HFIAS relies
on a subjective report of food insecurity experiences
which is another limitation because a change in house-
hold experiences or values may result in a change in
perceptions of food insecurity experiences (Jones et al.
2013). HDDS is a simple count of foods and food
groups. It is a qualitative measure of food consumption
in terms of a household’s access to a variety of foods.
It can be used as a proxy indicator for micronutrient
intake, but not for assessing dietary diversity of individ-
uals (Coates et al. 2007). A strength of the HDDS ques-
tionnaire is that it is a low-cost assessment tool that is
quick and easy to administer, and easy to score as the
HDDS is a simple count of food groups that a house-
hold has consumed over the preceding 24 hours
(Drewnowski 2005; Guthrie and Scheer 1981).

This study was the first to determine the prevalence of
food and nutrition insecurity in this community and ad-
dressed the paucity of information by assessing socio-
demographic factors associated with food and nutrition
insecurity among these older people. A better under-
standing of these factors is necessary to help design
and target interventions to ensure a good quality of life
and health for the aged (Kautz et al. 2010). Accordingly,
our main objective with this paper is to report on an
investigation into the association between HFIAS and
HDDS with socio-economic factors in a group of the
elderly in Sharpeville, South Africa.
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2 Methods

2.1 Ethical clearance

The study protocol was performed in accordance with the
South Africa Medical Research Council guidelines and ap-
proved by the Vaal University of Technology Senate
Research Innovation and Ethics Committee (20140827mns).
All the participants completed and signed the informed con-
sent forms for voluntary participation.

2.2 Study participants

The respondents considered for this study were the 146 sur-
viving participants from a cohort study that, at the baseline in
2004, included 368 free-living elderly people from a day-care
centre in Sharpeville - an urban settlement in Gauteng prov-
ince of South Africa (Oldewage-Theron et al. 2008). This
study was carried out in June 2017 and all the respondents
were homogeneous in age (≥60 years), race (black), were
resident in Sharpeville and were state pensioners.

2.3 Data collection

Measurement instruments included a validated socio-
demographic and economic questionnaire (Oldewage-
Theron et al. 2008) to measure age, household size, gender
distribution, marital status, education, monthly household in-
come, weekly food expenditure, and the frequency and place
of food procurement. Household income was measured as a
categorical variable as well as through a question to indicate
the income from various sources such as old age pension
(social security grants), gifts or donations from children or
other family members, or any other income. All these were
totalled for the monthly household income. The validated
five-step multiple pass method (Gibson 2005) was used to
complete the 24-h recall questionnaire for a week day and a
weekend day to measure actual food and nutrient intakes. The
24-h dietary recall method is one of the most commonly used
dietary assessment tools for sample sizes of more than 50 as it
is an easy, quick and inexpensive retrospective method suit-
able for use among persons with low literacy and the elderly
because it does not rely on the long term memory of respon-
dents (Gibson 2005; Thompson and Subar 2017). An adapted
validated Dietary Diversity Questionnaire (DDQ) (Matla
2008) was used as a reference measure for both the 24-h recall
and the Household Food Insecurity Access Scale (HFIAS)
questionnaire (Coates et al. 2007). Although a more recent
measurement for HDDS was published in 2016 (FAO
2016), the nine-group HDDS was used to compare results
from studies previously undertaken in the same cohort of el-
derly people. All these questionnaires have been used with the
same cohort of elderly in previous studies and used again to

compare results from the previous studies. Food insecurity
was not measured in this community in the previous study
and the HFIAS was used for the first time in 2017 to measure
food access and prevalence of food insecurity. HFIAS was
selected as it is used for monitoring food insecurity of
programmes (Coates et al. 2007; Jones et al. 2013). This el-
derly community forms part of a cohort study with various
interventions implemented by the researchers over the
years since 2006. All the questionnaires were adminis-
tered by trained fieldworkers in a one-on-one interview.
The 24-h recall was completed for a week day and a
weekend day using standardised methods (Gibson
2005). The data used in this paper were collected in
June 2017.

2.4 Data analyses

Data were analysed using IBM SPSS, version 25. The socio-
demographic data were analysed for descriptive statistics
(means, standard deviations [SDs], frequencies) for the total
group of respondents. The 24-h recall data was analysed using
the FoodFinder3 dietary analysis software program (MRC
2002). FoodFinder3 is a data capture program that includes
the South African Food Composition Database System
(SAFOODS) and Food Quantities Manual (FQM) that are
managed by the Medical Research Council in South Africa
(Wolmarans et al. 2009). An average intake of the week day
and weekend day was calculated for all macro- and
micronutrients. The dietary intake average for each nutrient
was transferred to the IBM SPSS Software program and me-
dians were calculated for the nutrient intakes per person per
day (total of two 24-h recall/2) and compared with the Dietary
Reference Intakes (DRI), specifically the Estimated Average
Requirement (EAR) for the age group >70 years (IoM 1997,
2000, 2001, 2002). Medians with interquartile ranges (IQRs)
were used for the dietary intake variables as these were not
normally distributed. The DDQ was statistically analysed for
descriptive statistics (frequencies, medians and quartiles) ac-
cording to the different cut-off points (Matla 2008) for food
variety (FVS) (a simple count of food items consumed) and
HDDS (a simple count of all the food groups consumed)
(Drewnowski 2005; Guthrie and Scheer 1981; Hatløy et al.
1998). Individual food insecurity levels were analysed from
the data collected with the HFIAS questionnaire, calculated
according to the procedures described by Coates et al. (2007)
and grouped according to the four Household Food Insecurity
Access Prevalence (HFIAP) status ordinal categories; 1 =
Food Secure, 2 = Mildly Food Insecure Access, 3 =
Moderately Food Insecure Access, 4 = Severely Food
Insecure Access (Coates et al. 2007). The sample was further
categorised as food secure (HFIAP category 1) and food inse-
cure (HFIAP mild Category 2 + HFIAP moderate Category
3 + HFIAP severe Category 4 food insecurity) using the
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Coates et al. (2007) classification. Frequencies were calculat-
ed for each of the HFIAP categories as well as for the behav-
ioural responses to food insecurity as part of the nine HFIAS
questions. The HFIAS score was calculated by adding the sum
of all follow-up questions (1a to 9a) testing the severity of
food insecurity; thus, the resulting score was from zero to 27
(Coates et al. 2007).

Data were compared between the food secure and food
insecure groups. The severely food insecure group had only
two people and was thus not considered for the analyses.
Analysis of Variance (ANOVA) with the correction of
Bartlett’s test for equal variances at a significance level of
p ≤ 0.05 was used to determine significant differences for the
numerical data between the groups. Multivariate analysis
(MANOVA) was conducted to explore the effects of other
dependent variables that ANOVA had not measured directly.
Non-parametric hypothesis test summaries were performed
for categorical data to determine significant differences be-
tween the groups. Pearson correlations were used to determine
significant relationships between numerical variables. Only
significant relationships are reported in the results. Chi-
Square tests were used to determine associations between cat-
egorical variables. Regression analysis for predictors was also
employed to identify socio-economic and dietary intake fac-
tors that could explain the existing food insecurity status
among these elderly people.

3 Results

3.1 Respondent characteristics

The mean ± SD age of the participants was 78 ± 7 years
(Table 1). The sample was exclusively black and comprised
of 71% women and 29% men. Most were Sotho-speaking
(83%). Of the respondents, 31% were married with the rest
being either divorced (32%), single (11%) or widowed (2%),
while 24% declined to give their status. Only 9% lived alone
whilst the rest shared their houses with family (mean ± SD
household size of 4.5 ± 2.4 persons).

The respondents had relatively poor education; 30% had no
formal education and 34% had only primary school education.
All the subjects participating in the study received a state
pension. In 60% of the households, this was the only income.
Most of the respondents had a monthly household income of
≤ZAR2000 ($154) and the mean monthly household in-
come was ZAR2068.38 ($159). The majority of the re-
spondents (83%) spent less than ZAR300 ($23) per
week on food provisions and these were mainly bought
from a supermarket (63%) and informal food vendors in
the residential area (37%). Food shopping occurred
monthly (79%) in most households, followed by weekly
(13%) and daily (8%) shopping.

3.2 Prevalence of food insecurity

We used HFIAS and HFIAP (Coates et al. 2007) to de-
termine food insecurity among the elderly group partici-
pating in this study. The majority (67%) of the elderly
respondents were food secure, with 10%, 19% and 4%
presenting with mild, moderate and severe food insecurity
(see Table 2 and Coates et al. (2007)). The majority of the
elderly (77%) worried that they did not have enough food
in the house to feed the family. The behavioural responses
to food insecurity showed that 49% of the elderly respon-
dents reported that they were not able to eat their pre-
ferred foods and 41% consumed fewer kinds of foods,
and thus compromised on their dietary diversity. In addi-
tion, 47% of the elderly consumed foods they did not
really want to eat due to limited resources. They also
reported cutting portion sizes by consuming smaller meals
(39%), consuming fewer meals (39%), and going without
food at times due to lack of food available in the house-
hold (32%).

No significant differences were observed between age
and education level among the HFIAP groups. However, a
trend was observed that the food secure group had a higher
percentage of respondents with secondary school educa-
tion (11%) than the food insecure groups (1% and 54%
respectively). A significant difference (p = 0.048) was ob-
served in the marital status of the groups with 29% of the
respondents being married in the food secure group, com-
pared to only 6% in the mildly food insecure group and
10% in the combined and severe food insecure groups. In
addition, the food secure group had a significantly (p =
0.011) higher mean ± SD monthly household income
(ZAR3101.63 ± 3017.93) than the food insecure groups
(Tables 1 and 4). Furthermore, income was progressively
lower as food security status deteriorated. In the food pro-
curement frequency of table, the majority (64%, n = 32) of
the food insecure households did monthly food shopping
followed by 20% weekly and 16% monthly. Interestingly,
no significant (p = 0.496) differences were observed
among the HFIAP groups for weekly food expenditure.
Frequency of food procurement also showed no significant
(p = 0.270) differences among HFIAP groups, with the ma-
jority of food secure and mildly food insecure respondents
doing daily (81% and 64% respectively) food shopping,
compared to 100% of the moderately food insecure respon-
dents doing monthly food shopping. No significant (p =
0.631) differences were observed for HDDS among the
HFIAP groups (Table 1). The MANOVA analysis in
Table 4 indicated a significant difference in income among
the HFIAP categories when controlled for gender, educa-
tion, marital status, number of people in the household,
income and money spent on food (tests between subject
effects p = 0.049). This was confirmed by the separate

74 Oldewage-Theron W., Egal A.A.



ANOVA that was conducted for each of the six dependent
variables with an alpha level of 0.025.

3.3 Dietary intakes

The dietary intake results in Table 3 show that both the food
secure and insecure groups had low median nutrient intakes
compared to the Estimated Average Requirement (EAR) for

Table 1 Socio-economic parameters compared across the food security groups (n = 146)

Variables Food secure group
(n = 59, 40%)

Mild food insecure
group (n = 29, 20%)

Moderate & severe food
insecure group (n = 58, 40%)

Significance of
differences
among groups pPrevalence (%)/

Mean ± SD
Prevalence (%)/
Mean ± SD

Prevalence (%)/ Mean ± SD

Age 73.5 ± 6.4 78.7 ± 7.9.342 80.6 ± 7.2 0.114

Number of household members 4.5 ± 2.4 4.3 ± 1.9 4.6 ± 2.8 0.761

Gender:

Women 41 15 48

Men 18 14 10

Education: 0.219

None 14 8 22

Primary school 23 10 16

Secondary school 11 1 5

College or tertiary education 2 1 4

Marital status: 0.048

Single 9 5 2

Married 29 6 10

Divorced 12 8 27

Widowed 0 2 0

Monthly household income: 0.011

≤ZAR1000 (US$77) 21 17 40

>ZAR1000 ≤ ZAR2000 (>77US$ ≤ 154 US$) 11 8 12

>ZAR 2000 ≤ ZAR3000 (>US$154 ≤US$231) 13 1 6

>ZAR 3000 ≤ ZAR4000 (>US$231 ≤US$308) 5 0 0

>ZAR4000 (>US$154 ≤US$231) 9 3 0

Mean household income 3101.63 ± 3017.93 1782.73 ± 184.40 1320.77 ± 436.41

Only contributor to household income 8 7 22

Two contributors to household income 5 2 12

More than two contributors to household income 0 2 4

Money spent on food per week: 0.452

<ZAR300 (<US$23) 5 8 21

≥ZAR300<ZAR600 (>US$23 ≤US$46) 9 6 16

Frequency of food procurement: 0.270

Once a month 8 10 32

Once a week 4 0 4

Every day 2 1 0

Place of food procurement: 0.269

Supermarket 8 6 26

Street vendor 2 3 5

Kiosk in residential area 4 3 7

HFIAS 0.6 ± 0.4 2.4 ± 1.0 6.76 ± 1.9 0.017

Dietary diversity

FVS 23.76 ± 7.5 23.76 ± 7.5 30.12 ± 14.3 0.128

HDDS 7.42 ± 1.2 7.9 ± .87 7.0 ± 0.0 0.391
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total energy and for most nutrient intakes. Although median
carbohydrate and iron intakes reflected adequacy when com-
pared to EAR, a large percentage of the respondents had low
intakes for these nutrients (29%, 17% and 25% for carbohy-
drate and 51%, 68% and 44% for dietary iron in the food
secure, mildly and moderately food insecure groups respec-
tively). Although the food secure group showed adequate in-
takes for dietary protein, 50% of the respondents did not meet
the EAR. Similarly, large percentages (>67%) of the respon-
dents in all HFIAP groups did not meet the EAR for dietary
fibre, dietary calcium, magnesium and vitamin C intakes. In
addition, no significant differences were observed in nutrient
intakes among the HFIAP groups, except for dietary fibre (p =
0.011) and magnesium (p = 0.015) where higher intakes were
observed among the food secure group.

The median HDDS for the total group was 7.5. This
reflected high food variety (6–9 food groups) (Matla 2008)
for the total group. No significant differences between the
food security groups were observed for HDDS and FVS and
this was confirmed by a multivariate analysis. Interestingly,
the FVS for all HFIAP groups showed low food variety (<30
individual foods consumed). This result showed that although
the HDDS was high, poor variety within the nine food groups
was evident. Concomitantly, no significant correlations were
observed between HDDS, FVS and FS (Table 4).

A significant positive relationship was observed between
HFIAS (proxy for food security/insecurity) and age (r =
0.301; p = 0.000) at the 99% confidence level (p = 0.001), as

well as a significant inverse relationship with income (r =
−0.258; p = 0.007). In addition, a significant (p = 0.005) asso-
ciation was found between HFIAS and marital status. This
was consistent with the earlier study by Grobler and Dunga
(2019) in South Africa. No significant relationships or associ-
ations were observed betweenHFIAS and any other variables.

The regression analysis carried out on the socio-
demographic predictors of food security (HFIAS) showed that
age and being single were predictors of FS (r = 43% p = 0.000,
SEE = 3.22174) .

4 Discussion

Globally, the number of elderly people (≥60 years) is rising
sharply (WHO 2019). In South Africa the elderly now repre-
sent 8% of the population (Statistics South Africa 2018).
Although elderly persons are considered vulnerable to food
insecurity (Bain et al. 2013), as we indicated in the
Introduction, very little is known about the food security status
of elderly people in South Africa (Denny et al. 2018). The
objective of this research was thus to contribute to an under-
standing of the extent of food insecurity and the socio-
economic predictors of food insecurity in resource-poor elder-
ly households in Sharpeville.

The results of this study confirmed that, although South
Africa is food secure at the national level, food insecurity is
still widely experienced in households (Statistics South Africa

Table 2 The four categories of food insecurity of the study respondents (access)

Frequency 

Rarely 1 Sometimes 2 Often 3

1a 113 99 14 0

2a 72 62 9 1

3a 60 51 9 0

4a 68 64 4 0

5a 57 47 10 0

6a 57 52 5 0

7a 46 45 1 0

8a 17 15 2 0

9a 11 7 3 1

= Food secure = 99(67%) = Moderate food insecure = 15 (10%)

= Mildly food insecure = 28(19%) HFIAS = Severe Food insecurity = 6 (4%)
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2019). In our study of a very marginalized group, 60% of the
elderly were found to be food insecure. This is comparable to
another recent South African study that found a prevalence of
30.2% food insecurity among the elderly (Grobler and Dunga
2019). Poverty is unquestionably the driving force for food
insecurity due to limited resources to procure food (Bain et al.
2013). The food insecure elderly group in this study had a
lower monthly household income and as their income de-
clined, their food security status deteriorated. Overall, South
Africa is a middle-income country, but the food secure group
in this study lived on just US$1.74 per day compared to
US$1.52 and US$0.74 for the mildly and moderately food
insecure elderly groups. Based on the international poverty
line of US1.90 per person per day (The World Bank n.d.),
all members of this elderly community can be considered poor
despite almost two thirds being food secure. Government ini-
tiatives targeting food insecurity involve social grants, includ-
ing old age pension funds for elderly aged 60 years and older
with no other income (South African Government n.d.). This
was evidenced by the majority of the households (60%) in our
study that depended on the old age pension fund for purchas-
ing food and other items. For 55% of the food secure house-
holds, the old age pension provided their only income,

compared to 62% in the mildly- and 80% in the moderately
food insecure households. While social grants can play a sig-
nificant role in reducing poverty and food insecurity in South
African households, receiving social grants is not enough to
alleviate poverty (Hendriks 2014) and achieve food security
(Grobler and Dunga 2019) as we demonstrated in our study.

Poverty has also been linked to levels of education (Bain
et al. 2013). In this study the majority of the elderly had less
than or the equivalent of only a primary school education. We
found no association between food insecurity and levels of
education, although the cycle of unawareness, disease and
poverty is well known elsewhere (Park et al. 2019).
Furthermore, low education levels are key to poor nutrition
practices (Bain et al. 2013). Food insecure households are
often at risk of food shortages and this leads to the adoption
of behavioural responses to food insecurity that could adverse-
ly impact the food security of households in the short and long
term (Maxwell et al. 1999; Ngidi and Hendriks 2014).
Behavioural responses to food insecurity in our study included
a large percentage of the elderly that were not able to eat their
preferred food choices and had to eat foods they did not want
and with a limited variety. Although most food groups were
consumed, monotony in the diet, as evidenced by the dietary

Table 4 Multivariate Analysis of mean difference between food security categories with respect to Socio-demographic variables

N Mean SD

FScat 1 Food Sec. 59 0.40 0.42

2 Mild 29 0.40 0.80

3 Moderate 12 0.25 0.83

4 Severe 46 1.26 1.87

Multivariate Tests

Effect Value F Hypothesis df Error df Sig.

FScat Pillai’s Trace .214 .678 18.000 159.000

Wilks’ Lambda .796 .677 18.000 144.735

Hotelling’s Trace .246 .678 18.000 149.000

Roy’s Largest Root .188 1.662 6.000 53.000

Tests of Between-Subjects Effects

Source Dependent Variable of Squares df Mean Square F Sig.

FScat Gender .139 3 .046 .340 .797

Education 1.065 3 .302 .401 .753

Marital Status .276 3 .488 1.400 .252

Nr People in HH 5.177 3 3.803 .583 .629

Income 1,203,004.808 3 417,378.917
401,001.603

2.791 .049

Money Spent on food 22.980 3 7.660 1.277 .291

Error Gender 7.511 56 .134

Education 41.919 56 .749

Marital Status 20.707 56 .370

Nr People in HH 371.823 56 6.640

Income 8,046,995.192 56 143,696.334

Money Spent on food 351.469 56 6.276
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intakes, is associated with poverty and poor nutrition (Shariff
and Khor 2008). These findings were consistent with those
from other South African studies by Hendriks (2014) and by
Shisana et al. (2015). We found the elderly consumed fewer
and smaller meals to cope with their food insecurity situation.
In almost a third of the households, there was no food to eat at
some time during the previous month. These behavioural re-
sponses to food insecurity are consistent with the low intakes
of nutrients observed in this elderly sample. Our dietary intake
results showed that both the food secure and the insecure
groups had low median nutrient intakes compared to the
EAR. Interestingly, no significant differences in most nutrient
intakes were observed between the food insecure groups when
compared with the food secure elderly group. However, the
very high prevalence (≥75%) of inadequate intakes of dietary
calcium, magnesium and vitamin C, as well as high preva-
lence (≥50%) of inadequate intakes of dietary total iron and
zinc, point to consistently observed poor dietary intakes in this
community found since 2008 (Oldewage-Theron and Kruger
2008). Poor dietary intakes, specifically of zinc and iron, may
result in poor immunity, which can lead to an increased risk of
chronic diseases (Oldewage-Theron and Kruger 2008), which
is exacerbated by the high prevalence of overweight and obe-
sity among the respondents. Obesity is associated with 38
comorbidities (The Obesity Society n.d.). Most of the human
disease states can also adversely affect dietary intakes. A vi-
cious circle of poverty, leading to food insecurity, leading to
poor dietary intakes, leading to malnutrition, leading to higher
physical and economic burdens, leading to more poverty may
thus be the result. Preventing poor health among the elderly
will reduce the burden that population aging has on society
and health budgets in many countries (Park et al. 2019). Thus,
the effects of food insecurity among the elderly in this com-
munity and elsewhere are many and need to be addressed. If
the food insecurity exists with already fragile elderly people,
they will be more susceptible to diseases and so morbidity and
mortality will be higher because of the body’s need for extra
nourishment during disease states (Shetty 2009). This is the
case for the current Covid-19 pandemic (Hewitt et al. 2020).

A limitation of our study is that the 24-h recall question-
naire relied onmemory and underreporting may have led to an
overestimation of the prevalence of inadequate nutrient in-
takes compared to the EAR. In addition, allocating inappro-
priate wrong food codes or analysis in the FoodFinder pro-
gram may result in error. To minimize this, all the food codes
were allocated by a Registered Dietitian and Nutritionist re-
spectively (Wolmarans et al. 2009). Both had a good knowl-
edge of the composition and preparation methods of foods.
Another limitation of this study was that our food insecurity
results were self-reported and, although there are several ad-
vantages to using behavioral responses when measuring food
insecurity (see Maxwell et al. 1999), more research is needed
as other behavioral responses to food insecurity that may been

specific to this elderly group could have been excluded. The
results of this study can thus not be generalized to other elderly
communities, but the lessons learnt from this study can help
guide similar studies.

It was difficult to compare our results across other similar
studies because of the paucity of data for food insecurity of
elderly populations in South Africa, as well as the different
measurement instruments that were used in other studies.
However, our study points clearly to a serious problem of
household food insecurity among black elderly people in the
country. This is consistent with results from elsewhere, in-
cluding some well-resourced countries such as the United
States of America where the elderly population has been iden-
tified as one of seven vulnerable groups at risk of food inse-
curity (e.g., Lee and Frongillo 2001; National Commission on
Hunger 2015).

In conclusion, the main finding of our study was that only
two demographic variables, the age of a person and marital
status, were identified as predictors of food insecurity in this
marginalized community in Sharpeville. More studies in
South Africa are needed to explore the various socio-
demographic variables leading to food insecurity of elderly
populations to plan and implement appropriate strategies to
address food insecurity effectively and efficiently amongst
this group of particularly vulnerable people.
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