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Food security and related health risk among adults
in the Limpopo Province of South Africa
Food insecurity, obesity and hypertension remain major public health issues related to nutrition in South
Africa. The purpose of this study was to determine household food security and the health risk of the adult
population in the Limpopo Province using cross-sectional designs. A stratified random sampling method
was used to recruit adults aged 18 to 65 years in the Limpopo Province of South Africa. Data were
collected using a validated, structured questionnaire. All data were analysed using SPSS version 25.0.
The study included 640 participants with an average age of 36.2±17.6 years and a household size of five
persons; 74.5% of participants fell in the low monthly income bracket (≤ZAR3000). The mean dietary
diversity score was 3.99 (CI: 2.79–5.19). The prevalence of food insecurity was 31.3%, obesity 35.2%
and hypertension 32.3%. Being a woman, older and married significantly positively influenced obesity
and hypertension. Also, a healthy eating lifestyle such as high dietary diversity was found to positively
influence obesity status, while daily eating of fruit and vegetables positively significantly influenced the
hypertension status of participants (p<0.05). Food insecurity, obesity and hypertension rates remain
high among adults in the Limpopo Province of South Africa with consumption of a diet low in dietary
variety. Aged and married women were more likely to be obese and hypertensive, while daily fruit and
vegetable intake were found to be a protective factor. Educational and nutritional intervention should be
designed and geared towards promoting fruit and vegetable intake in the community.
Significance:
•

Households had a diet low in dietary variety, with dietary diversity revealed as a determinant of health risk.

•

Dietary diversity is inversely correlated with household food security.

•

The findings also identified household determinants of obesity and hypertension, which are major public
health issues in South Africa.

Introduction

DATA AVAILABILITY:

Culture is learned behaviour common to a given society and shapes behaviour and consciousness of that particular
society from one generation to another.1 Food intake is heavily influenced by social, economic, political and cultural
processes. Food habits are said to be a sub-system of a material culture, social structure and ideology that includes
values, attitudes and norms.2 Current eating habits of Africans reflect multicultural influences and inadequate
knowledge of the indigenous eating culture.3 Different cultures have different customs, food beliefs and taboos that
influence their eating patterns.4

EDITORS:

South Africa is a developing country with a heterogeneous socio-economic and multicultural society. The current
eating patterns of black rural Africans indicate three porridge meals daily which are high in carbohydrates, moderate
in protein and low in fat. Meat is consumed more regularly than in the past. The traditional diet has been abandoned
due to the evolving food system. A nutrition transition has been noticed and it is the key contributor to the obesity
epidemic, characterised by a change from a traditional diet to a Western-style diet.5 Large shifts have occurred in
both diet and physical activity patterns, particularly in the last one to two decades of the 20th century.6
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South Africa has a triple burden of disease, exacerbated by the HIV/Aids epidemic. A consequence of these
competing priorities is that there is little recognition of the magnitude of the burden of non-communicable diseases
in South Africa. A demographic surveillance area study conducted by the Africa Centre for Health and Population
Studies in rural KwaZulu-Natal reported that the prevalence of obesity and hypertension among adults 15–50 years
old was 32% and 24% in 2004, respectively.7 Also, from 1997 to 2004 in South Africa, 195 people died every
day due to some form of heart and blood vessel disease (cardiovascular diseases). It is estimated that one in four
South Africans between the ages of 15 and 64 years suffer from high blood pressure – one of the leading causes
of heart attacks, strokes, kidney failure and premature death.8 Furthermore, 39% of the reported mortality in 2010
was due to non-communicable diseases, increasing considerably to 51% of deaths in 2013.8
Many studies have reported that food insecurity is negatively associated with nutritional status and health outcomes
such as acute and chronic infections, iron-deficiency anaemia, developmental and mental health problems.9-13
In addition, a number of studies have reported an association between food insecurity and overweight/obesity
among adults.14,15 However, a limited number of studies have been conducted to evaluate the association between
food insecurity and chronic diseases among the adult population. Most of the studies made use of self-reported
chronic diseases measures to evaluate the association with food insecurity, without confirmation through objective
assessment of the reported diseases.14,16
The purpose of this study was, therefore, to determine household food security and health risk of the adult
population in the Limpopo Province. The study explored different factors combined that may be contributing to the
health risk and nutritional status of the study population.
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Methods

Health risk

The design was a cross-sectional, correlational study that surveyed
households in the Limpopo Province of South Africa. The sample
size was calculated from a population of 1 537 483 using Slovin’s
formula with 95% confidence level and 5% margin of error, which
yielded a sample size of 385 from three of the six districts. A higher
number was targeted to control for attrition and withdrawals. Stratified
random sampling was used to recruit 640 adults (men and women)
aged between 18 and 65 years. Data were collected using a validated
questionnaire. The questionnaire consisted of five main sections namely:
demographic data (gender, age, marital status, level of education, family
size and household income), dietary patterns, household food security
(determined using the 24-hour qualitative recall, hunger scale and food
inventory), physical activity patterns and anthropometric measurements,
specifically body mass index (BMI)/obesity and blood pressure.

Regarding the physical activity level of the participants, 85.1% were
involved in physical activity (self-reported), with household chores
(19.5%) and walking (18.2%) being the most frequently reported. Threequarters (75.5%) of the participants liked watching TV, with 58.5%
indicating that they watch for more than 2.5 h at a time.

The 24-hour recall, hunger scale and food inventory were used to assess
consumption and availability of foods in a household. The prevalence of
hunger was measured using a hunger scale questionnaire adapted from
the World Health Organization (WHO) standardised tool used in the South
African National Food Consumption Survey of 1999.17 The physical
activity patterns were assessed by asking questions that addressed
sedentary lifestyle and physical exercise practice.

Dietary patterns

A higher proportion of women (43.6%) than men (25.6%) were obese
or overweight (Figure 1). The mean systolic blood pressure was
121.1±20.3 mmHg, while diastolic blood pressure was 78.0±15.8
mmHg. The study revealed that 32.3% of participants showed clinical
evidence of hypertension; of these clinically hypertensive participants,
80.7% were unaware of their condition and therefore were not receiving
any treatment. Further analysis also showed that 61.3% of these
hypertensive participants were over 60 years old.

Dietary pattern analysis showed that the majority (92.2%) of participants
mostly consumed food prepared at home and did so alone (79.2%).
Approximately two-thirds (67.2%) of the participants consumed fruit
and vegetables two to three times a week, while 16% reported that they
consumed fruit and vegetables daily. In addition, 39.2% reported that
they consumed fruit as snacks, while 35.8% consumed NikNaks™ (a
local brand of puffed maize) as a snack. Regarding the number of meals
eaten per day, 46.8% had two meals per day as compared to 44.3%
who had three meals per day (Figure 2). The 24-hour recall revealed that
mealie meal, salt, sugar, tea, bread and meat were the most consumed
foods in the surveyed households. In addition, the household food
inventory revealed that most of the households had mealie meal (32.3%),
white bread (38.3%), brown bread (24.2%), corn flakes (17.5%), Rice
Krispies® (14.3%) and Weet-Bix™ (8.0%) on the day of the survey.

BMI and blood pressure were evaluated using both self-reported and
clinical measurements. Weight and height were measured thrice using
a calibrated electronic scale and stadiometer, respectively, and an
average was computed. BMI was calculated from the weight and height
measurements (weight in kg/height in metres squared). Systolic and
diastolic blood pressures were measured in triplicate in a seated position
with 5-min intervals between repeat measurements. Clinical evidence of
hypertension was established to be either a measured systolic blood
pressure (SBP) >140 mmHg and/or diastolic blood pressure (DBP)
>90 mmHg. The self-reported use of antihypertensive medication was
also considered.

Dietary diversity of the households
The household dietary diversity of participants was assessed and
categorised into three groups: low, medium and high dietary diversity. The
findings show that 49.9% of the participants’ households had medium
dietary diversity, 25.6% low dietary diversity and 24.5% high dietary
diversity (more than six food groups). An average household consumed
four food groups a day. The food groups consumed by at least 50% of
households were also assessed and findings revealed that cereal was
predominately consumed at all the different levels of dietary diversity.
Cereal was the main food group consumed by those with the lowest
dietary diversity. The medium dietary diversity group mostly consumed
cereal and dark green leafy vegetables. The households classified as
high dietary diversity households mostly consumed cereals, vitamin A
rich vegetables and tubers, other vegetables, and oils and fats (Table 2).
The mean DDS was 3.99 (confidence interval (CI): 2.79–5.19).

Ethical consideration
This study was approved by the higher degree and ethics committee
of the University of Venda (SHS/08/NUT/003). Permission was also
obtained from the chiefs or local councillors. The participants signed
a consent form after the study purpose was explained to them. The
research adhered to the principles of the Declaration of Helsinki.

Data analysis
Data were analysed using SPSS version 25.0. Descriptive statistics were
used to depict overall food security, obesity and hypertension status.
Chi-square tests were used to examine associations between these
outcome variables (obesity and hypertension status) and independent
variables (socio-demographic characteristics, food insecurity and
physical activity). The relationship between the participants’ BMI and
systolic pressure, dietary diversity score (DDS) and obesity and other
variables were investigated using Pearson’s correlation coefficient. The
association between participants’ socio-demographic parameters and
DDS of ≤4 food groups was done using logistic regression analysis.
Probability (p) values less than 0.05 were considered statistically
significant.

The household dietary diversity was significantly associated with age
group and income of the household after adjusting for other factors.
Participants ≤35 years and 36–60 years were 13% (OR: 0.13; 95%
CI: 0.03–0.63) and 11% (OR: 0.11; 95% CI: 0.02–0.58) less likely to
have a DDS<4, respectively, than the age group of 60 years and above.
Participants in households with a monthly income of less than ZAR3000
were twice (OR: 2.44; 95% CI: 1.12–5.34) as likely to have a DDS<4
food groups (Table 3).

Results

Food security

Socio-demographic profile

Food insecurity was higher in the present study, while obesity and
hypertension were lower than the national rates. The findings reveal
that 32.5% of the households surveyed were food secure, 36.3%
of participants were at risk of hunger and 31.3% experienced hunger
(Figure 3). The present findings align with the previous rates of food
security found by the Limpopo provincial and national South African
National Health and Nutrition Examination Survey published in 2013.18
The Survey found a significant inverse correlation between household
food insecurity and dietary diversity (r=-0.14, p=0.043).

The study included 640 individuals with an average age of 36.2±17.6
years. The average age of men was 32.5 years while the average age
of the women was 37.2 years. A predominant proportion (74.5%) of the
sample had low monthly income (≤ZAR3000), and only 25.2% had a
monthly income of above ZAR3000. An average of five persons lived in
the surveyed households. The majority (81.5%) of the participants had
secondary level of education while just 18.5% did not. Less than twothirds (61.6%) of the participants were single and 38.4% were married
(Table 1).
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Table 1:

Participants’ characteristics, obesity and hypertension status

Demographic and dietary
characteristics of participants

n=640

Obese

Not obese

p-value

n=640

SBP>140 or
DBP>90
(mmHg)

Gender

Normal blood
pressure

0.001

0.035

Male

137

11 (9.2)

126 (22.3)

130

32 (15.5)

98 (22.6)

Female

547

108 (90.8)

439 (77.7)

510

175 (84.5)

335 (77.4)

Marital status

0.000

0.000

Single

422

52 (43.7)

370 (65.5)

394

102 (49.3)

292 (67.4)

Married

262

67 (56.3)

195 (34.5)

246

105 (50.7)

141 (32.6)

Age (years)

0.000

0.000

≤35

387

45 (38.1)

342 (61.3)

355

69 (34.2)

286 (66.4)

36–60

213

58 (49.2)

155 (27.8)

205

89 (43.1)

116 (26.9)

>60

76

15 (12.7)

61 (10.9)

75

46 (22.8)

29 (6.9)

Education

0.811

0.065

No college education

558

98 (82.4)

460 (81.4)

119

47 (22.7)

72 (16.6)

College education

126

21 (17.6)

105 (18.6)

521

160 (77.3)

361 (83.4)

Food security

0.957

0.486

Food secure

205

37 (33.0)

168 (32.2)

208

67 (32.4)

141 (32.6)

At risk

198

32 (28.6)

198 (28.6)

232

81 (39.1)

151 (34.9)

Experiencing hunger

199

43 (38.4)

156 (29.9)

200

59 (28.5)

141 (32.6)

Household monthly income (ZAR)

0.382

0.370

Less than 3000

508

85 (71.4)

423 (75.3)

478

150 (72.8)

328 (76.1)

More than 3000

173

34 (28.6)

139 (24.7)

159

206 (27.2)

103 (23.9)

Number of meals eaten per day

0.082

0.642

One

30

2 (1.7)

28 (5.0)

30

10 (4.9)

20 (4.6)

Two

321

50 (42.4)

271 (48.0)

299

89 (43.2)

210 (48.5)

Three

302

63 (53.4)

239 (42.4)

283

97 (47.1)

186 (43.0)

Four and more

29

3 (2.5)

26 (4.6)

27

17 (3.9)

10 (4.9)

Yes

634

108 (90.8)

526 (93.1)

591

185 (89.4)

406 (93.8)

No

50

11 (9.2)

39 (6.9)

49

22 (10.6)

27 (6.2)

Eating of fruit and vegetables

0.373

Eating partners at home

0.047

0.451

0.088

Alone

541

93 (78.2)

448 (79.3)

507

174 (84.1)

333 (76.9)

Parent

35

6 (5.0)

29 (5.1)

34

9 (4.3)

25 (5.8)

Sibling

60

8 (6.7)

52 (9.2)

52

16 (7.7)

36 (8.3)

Combination

48

12 (10.1)

36 (6.4)

47

8 (3.9)

39 (9.0)

Walking to work

0.858

Yes

74

12 (11.0)

62 (87.8)

No

543

97 (89.0)

446 (87.8)

Dietary diversity score
Low
Medium
High

0.086
74

20 (10.0)

54 (12.8)

549

180 (90.0)

369 (87.2)

0.025

0.767

68

8 (22.2)

60 (37.7)

70

20 (36.4)

50 (34.7)

106

20 (55.6)

86 (54.1)

108

28 (50.9)

80 (55.6)

21

8 (22.2)

13 (8.2)

21

7 (12.7)

14 (9.7)
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Figure 1:

Underweight

12.1

4.4
Normal

Overweight

2.2

5.3

1.5

2.4

Obese 1 (30 ‐ Obese 2 (35 ‐ Obese 3 (>40)
34.9)
39.9)
Male Female

Distribution of body mass index by gender (n=640).

Figure 1: Distribution of body mass index by gender (n=640).

Eat fast food once a week
NikNaks as snack
Fruits as snacks
3x meals/day
2x meals/day
Like KFC
Daily breakfast
2 ‐ 3x intake of fruits and vegetables
Eat food alone at home
Food preparation at home

27.2
35.8
39.2
44.3
46.8
52.8
60.2
67.2

0
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79.2

92.1

100
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Figure 2:

Dietary patterns of participants.

Table 2:

Food groups consumed by >50% of households by dietary diversity category

Figure 2: Dietary patterns of participants.
Low dietary diversity:

Medium dietary diversity:

High dietary diversity:

≤3 food groups

4–5 food groups

≥6 food groups

26.6% of households

49.9% of households

24.5% of households

Cereal

Cereal

Cereal

Dark green leafy vegetables

Vitamin A rich vegetables and tubers
Other vegetables
Oils and fats
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Table 3:

Association between participant’s sociodemographic parameters and dietary diversity score of ≤4 food groups (n=640)
Crude odds ratio

Measures

p-value

(95% CI)

Adjusted risk ratio

p-value

(95% CI)

Gender
Male

2.00 (0.82–4.57)

Female

0.127

1.00

1.92 (0.76–4.87)

0.167

1.00

Age (years)
≤35

0.21 (0.05–0.95)

0.043

0.13 (0.03–0.63)

0.012

36–60

0.17 (0.04–0.79)

0.024

0.11 (0.02–0.58)

0.009

>60

1.00

1.00

Marital status
Single

1.12 (0.61–2.06)

Married

0.717

1.00

1.03 (0.52–2.04)

0.934

1.00

Household monthly income (ZAR)
Less than 3000

0.96 (0.49–1.89)

More than 3000

1.00

0.911

2.44 (1.12–5.34)

0.025

1.00

Education
No college education

0.89 (0.38–2.06)

College education

0.785

1.00

1.27 (0.50–3.20)

3.204

1.00

36.3

32.5
31.3

FOOD SECURE

AT RISK
%

Figure 3:

EXPERIENCE HUNGER

Linear (%)

Household food security status.

Figure 3: Household food security status.
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Associations between participants’ health profile, dietary
patterns and food security

a significant inverse correlation between food security and dietary
diversity, as did a study conducted in Sekhukhune in Limpopo, and other
studies.29-31 Food insecure households have a limited ability to purchase
healthier food options which are often more costly.

The association between the participants’ characteristics, obesity and
hypertension are given in Table 1. Being a woman was significantly
associated with obesity (p=0.000), with 90.8% of obese participants
being women, and 9.2% men. In addition, being married and in the age
group of 36–60 years were also found to be significantly associated with
obesity. Furthermore, age (p=0.000), marital status (p=0.042), and a
healthy eating lifestyle such as daily eating of fruit and vegetables were
significantly associated with hypertension status in the current study
(Table 1). There was a significant weak positive correlation between
BMI and systolic blood pressure severity (r=0.13, p<0.001). The
participants with higher BMI were found to have significantly higher
levels of systolic blood pressure as compared to those with lower
BMI. We also found a significant association between DDS and obesity
(p=0.025) and no significant influence of food insecurity on obesity and
hypertension status. Walking to work was not associated with obesity.

The prevalence of food insecurity in the current study was found
to be higher than the national rate. Our findings reveal that 36.3% of
participants were at risk and 31.3% experienced hunger as compared to
the national rate of 28.3% and 26.0%, respectively, in 2012, according
to the South African National Health and Nutrition Examination Survey
statistics.18 These findings were slightly lower when compared to
another study conducted in one district of the Limpopo Province.
In addition, food insecurity was not associated with hypertension in this
study. This might be because the sample was homogeneous. These
findings are consistent with an earlier study by Seligman et al.14 who
reported that food insecurity appears to be more strongly associated
with diabetes than with hypertension, specifically at the most severe
levels of food insecurity.14 No significant association was found between
food security and obesity in the current study. Other studies, however,
have also shown no significant association between food security and
obesity among the participants.32,33 These findings contradict results
of a study conducted by Gipson-Jones et al.34 who reported that food
insecure parents were more likely to have overweight/obese children.34
This might be due to the fact that food insecure families have limited
ability to purchase healthier food options.

Discussion
The main aim of the study was to assess the influence of food insecurity
and other predictors on obesity and hypertension status among adults in
the Limpopo Province of South Africa. Over one-third of the participants
(35.2%) were obese or overweight, with an average BMI of 25.1 kg/
m2. Being a woman, older and married were significantly associated
with obesity in the current study. The possible reasons could be that
women are responsible for food distribution in the household, while older
and married persons could have more access to food. In another South
African study conducted to determine the risk factors of obesity among
the population, it was also found that the female gender and being married
were associated with a high BMI.19 Furthermore, current findings reveal a
significantly weak positive correlation between BMI and blood pressure
severity (p=0.001). This implies that obesity influences hypertension
status in the study area. When persons are obese or overweight, the
heart has to work harder to pump blood through the body, exerting strain
on arteries, resulting in resistance to the flow of blood, causing blood
pressure to rise. Previous cohort studies conducted in four sub-Saharan
African countries indicated that BMI was one of the primary factors
found to be associated with hypertension.20 Similarly, another study
conducted by the United States Health and Nutrition Examination Surveys
reported that a positive correlation between BMI and hypertension with
BMI≥30 kg/m2 was more prevalent.21 Thus, increased BMI might lead to
increases in blood pressure and cardiovascular problems, proposing the
need for measures of better prevention of this increase.22

This study was limited because causality cannot be examined because
of the cross-sectional study design. Therefore, we cannot attribute cause
and effects. Secondly, data were collected using a convenient sample of
adults in the community and, therefore, results may not be generalised
to the larger population. We did not collect data on smoking and alcohol
use, which are main determinants of health risk. Thirdly, data were selfreported, thus social desirability may have affected the extent to which
participants reported food-related behaviours in their household. Finally,
a single blood pressure measurement is generally not sufficient for a
diagnosis of hypertension.

Conclusion and recommendations
Food insecurity, obesity and hypertension rates remain high among
adults in the Limpopo Province of South Africa. Current findings suggest
that one in three households are food insecure. Being a woman of
advanced age and being single was found to significantly influence
obesity and hypertension rates among adults in the study area. Intake
of fruit and vegetables was found to positively influence hypertension
status. Therefore, educational and nutritional interventions should be
designed and targeted towards promoting fruit and vegetable intake
in the community. Screening campaigns should be planned to screen
asymptomatic individuals for overweight/obesity, elevated blood
pressure and hypertension disorders.

The overall prevalence of hypertension in this study was 32.3% of
adults, using the 140/90 mmHg diagnostic threshold of which only
19.3% of participants were aware and treated for the condition. Sociodemographic variables such as gender, age and marital status, and
healthy eating behaviour such as the daily intake of fruit and vegetables
were found to influence the prevalence of hypertension among the study
sample. The current findings are in line with previous studies conducted
in countries with high prevalence of hypertension, including the WHO
SAGE (wave 1 and wave 2) data which reported age as the major
determinant of hypertension among South Africans, with 38% and 42%
of participants being unaware of their conditions in wave 1 and wave 2,
respectively.23,24 Further analysis revealed that eating fruit and vegetables
was a preventative factor in hypertension, and adds to the increasing
body of research supporting the relationship between fruit and vegetable
intake and hypertension.25
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