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Abstract

Introduction: In South Africa, high levels of chronic undernutrition, especially in children,
coexist with increasing rates of obesity and overweight. The quality of diets is often presented
as a possible reason for these high levels of malnutrition. Together with the increasing cost of
food, high levels of poverty and inequality mean many households are unable to consume a
diverse diet.

Methods: We use cross-sectional data from the 2017 General Household Surveys and
inequality analysis to study differences in dietary intake at the household level in South Africa.
We measure socioeconomic status (SES) using income and a relative asset index. The dietary
intake is based on the consumption of ten food groups.

Results: We demonstrate the existence of a consistent pro-rich socioeconomic gradient in
food consumption in South Africa, irrespective of the measure of SES used and for all
population categories examined. Consumption of grains and sweets is generally high in the
country for all socioeconomic groups. Our findings suggest that households in the low SES
group reported having a lower consumption of fruits, vegetables and meats; while households
with a high SES reported consuming more vegetables, meat, fruits and legumes. Inequality in
both diversity and frequency of consuming all categories of food generally favours the rich.
Conclusion: Dietary intake amongst households in higher SES groups tended to be closer to
national and global recommendations. Government efforts need to be focused on all social and
economic groups to ensure all South Africans have access to healthy and nutritious diets,
especially children.

Keywords: nutrition, socioeconomic inequality, dietary diversity, South Africa, food
consumption
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Introduction

Due to high and rising levels of global inequalities, there is renewed interest in inequalities
from both policymakers and academics. Africa’s high levels of poverty and deprivation, are
compounded by relatively high level of inequalities. When inequality is measured using the
Gini coefficient, a widely used inequality index (Cowell, 2011), the continent records a value
of 0.43, compared to an average of 0.39 for other parts of the developing world (UNDP, 2017)
and it is rising.

However, the growth in inequality on the continent has not been observed for all countries.
While some countries record disproportionately high levels of inequality, thus driving up the
average continental average, others continue to remain relatively low (UNDP, 2017). Amongst
countries said to have high levels of inequality, South Africa has been named as the most
unequal country in the world in economic terms (World Bank and Statistics SA, 2018). It is
also identified as a member of the group of countries accounting for the growth in economic
inequalities on the African continent (UNDP, 2017).

Where inequalities exist, they are often pervasive and extend beyond income, and economic
indicators. High levels of inequalities are often replicated in other dimensions of wellbeing
such as; health, education and other social services. Citizens of wealthier countries live longer
than those of poorer countries, and within countries, the well-off enjoy better health and
nutrition (Pradhan, Sahn and Younger, 2003).

In the specific case of South Africa also, inequalities are not only contained in economic
measures; health, education and other essential social services are known to be unequal
(Ataguba, Akazili and Mclintyre, 2011; Leibbrandt, Finn and Woolard, 2012; Spaull,
2013). Studies show inequalities in malnutrition outcomes that disproportionately affect the
poor (May et al., 2014). Ataguba, Akazili and Mclintyre (2011) demonstrate socioeconomic
gradients in self-reported ill-health in South Africa.

South Africa also grapples with a malnutrition problem at many levels (Shisana et al., 2013;
Casale, 2016). Children are chronically malnourished while both women and children record
high levels of deficiency in micronutrients such as iron and zinc (Shisana et al., 2013).
Undernutrition coexists with high and increasing levels of overweight and obesity (Shisana et
al., 2013; Casale and Desmond, 2016). The immediate causes of malnutrition identified by the
UNICEF conceptual framework include inadequate dietary intake and diseases (UNICEF,
1990).

Existing studies elsewhere (Darmon and Drewnowski, 2008; Giskes et al., 2010) have shown
that individuals with a high socioeconomic status (SES) tend to consume a healthier diet
consisting of whole grains, fish, lean meats, vegetables and fruit and low-fat dairy products.
On the other hand, individuals with lower SES tend to consume more fats and less fibre (Giskes
et al., 2010). Another measure of a healthy diet is its degree of diversity, often measured by a
dietary diversity indicator (Wirt and Collins, 2009). More diverse diets are associated with
higher SES individuals (Darmon and Drewnowski, 2008; Giskes et al., 2010).

However, when examining inequalities on nutrition in developing countries, researchers are

often limited to examining outcome measures of malnutrition. There are limited studies that
examine what and how much is consumed by households and individuals in the developing
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world due to lack of data on actual consumption. This study adds to the existing literature on
inequalities in nutrition by examining the extent and nature of inequalities in dietary intake in
South Africa. The study is guided by two hypotheses. First, pro-rich inequalities exist in the
consumption of a diverse diet by households in South Africa. Second, a socioeconomic
gradient exists in the frequency of consumption of various food groups by households in South
Africa.

Methods

Study Design

The paper conducts a quantitative cross-sectional analysis of inequality in dietary intake by
households, using data from South Africa’s 2017 General Household Survey (GHS).

Data Source

The GHS is nationally representative and the survey has been conducted every year since 2002.
It collects information on education, health and social development, housing, household access
to services, food security, and agriculture (Stats SA., 2017). The GHS provides data for the
measurement of household food insecurity, including variables on consumption of food from
ten major food groups. The 2017 GHS uses a two-stage sample design. The first stage samples
primary sampling units (PSUs) using a probability proportional to size approach. The second
stage applies a systematic sampling technique to sample dwelling units within these PSUs
(Stats SA., 2017). In 2017, the national response rate for the survey was 89.1% (Stats SA.,
2017).

Variables and data analysis strategy

For our analysis, we combine descriptive tables and charts with the measurement of
socioeconomic inequalities using the concentration index (ClI). Cls are computed for the total
population, and the geographic areas that divide the country into urban, tribal and rural formal.

The concentration index (CI) has been widely applied in inequality measurement outside
economics (WHO, 2013), in areas such as health and nutrition. In the area of health, the CI
has been applied to answer questions on the distribution of ill health and mortality, health
subsidies, and even vaccines (Wagstaff, 2005; Doherty, Walsh and O’Neill, 2014; Rashad and
Sharaf, 2015). For all these problems, the CI allowed researchers to not only measure the levels
of inequalities but also to provide information on the gradient of inequality, i.e. whether
inequalities exhibited are pro-poor or pro-rich.

Additional benefits to using the CI is that it can take into account the entire range of
socioeconomic groups within a population and has the ability to measure both relative and
absolute inequality (WHO, 2013). Despite not being sensitive to changes in SES that do not
affect an individual’s socioeconomic rankings, the CI remains consistent for measuring relative
inequality (WHO, 2013). Several socioeconomic measures may be used to compute the ClI,
including incomes, wealth and asset indices (WHO, 2013).
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The Cl is twice the covariance between the variable of interest in this case, dietary intake, and
the rank of the SES measure divided by its mean (WHO, 2013). The index takes a value of
zero for perfect equity or the absence of inequality (WHO, 2013). If the variable of interest is
a “good” such as dietary intake, a positive value indicates intake for the higher socioeconomic
categories and a negative value indicates lower intake in the low socioeconomic categories
(WHO, 2013).

The study measures socioeconomic-related inequality in two variables a dietary diversity and
a food group consumption frequency score. We generate these two dietary variables from 10
individual questions on the consumption of selected food groups by the household over 24
hours (Stats SA., 2017). While the variables do not measure the quantity of food consumed, it
provides information on what and how many times a food item from a specific group was
consumed over the reference period. This allows for the generation of diversity measure based
on food group counts. It also allows us to determine how many times a household consumed a
particular food group over the reference period.

Despite being acknowledged as a key indicator of a high quality diet and validated by
numerous researchers (Kennedy et al., 2007; Labadarios, Steyn and Nel, 2011), there is still a
lack of consensus on the measurement of dietary diversity (Ruel, 2003a). Researchers in more
developed countries, perhaps due to increased access to data, increasingly use more nuanced
measures of diversity as opposed to researchers from the developing world (Ruel, 2003b). The
most commonly used approach for measuring dietary diversity in developing countries simply
counts foods or food groups consumed (Ruel, 2006). Other measures have allocated weights
to food groups, and even more refined measurements have included elements of servings of
food groups (Ruel, 2003b). Despite the availability of more complicated measures of dietary
diversity, perhaps the limitation of data and the simplicity of the food group count approach
has probably informed its expansive application in developing countries (Ruel, 2003b). In this
study, due to the reliance on secondary survey, data, analysis is limited to the use of a dietary
diversity measure that counts food groups consumed at the household level.

The dietary diversity score is derived by adding up the number of the various discrete food
groups that were consumed by members of the household (Swindale and Bilinsky, 2006). The
dietary diversity measure focuses on the variety of the diet over the 24 hours, irrespective of
how many times the household consumed the food item from a specific food group over the
period. The food group consumption indicator, on the other hand, adds up the number of
times a food group was consumed over the period. Thus, while the dietary diversity score
may be used as a quality indicator, the food group consumption frequency score provides a
crude indication of both consumption frequency and variety.

Based on the pattern of intake of the food groups in the survey, both the dietary diversity score
and the food group consumption frequency score have a theoretical minimum of zero for
households who did not eat at all or did not eat anything from all 10 identified food groups
during the 24-hour recall period. The dietary diversity score will have a theoretical maximum
of 10, indicating the household consumed at least one of each food group, and the food group
consumption frequency score’s maximum of 100 suggests a household ate 10 units of each
food group over 24 hours.

We measure SES using a relative assets index computed using principal components analysis
(PCA) (Jolliffe, 2002) and incomes. While the GHS data set provides an income variable;
this variable is imputed and is not a reliable estimate of household’s socioeconomic status
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(Stats SA., 2017). Also, due to the imputed nature of the variable, high incomes are under
measured. They may provide a distorted measure of inequality since it does not capture the
full range of possible incomes. While acknowledging the limitation of the income variable,
we triangulate our asset-based measure of inequality using the income variable.

All statistical analyses are conducted using Stata version 12 and the survey sample settings and
weights are applied during data analysis.

Results

Sample Descriptive Statistics

Summary statistics of the final sample of 20,513 households, after data cleaning and generation
of all variables, are presented in Table 1.0. The geospatial distribution of the households was
approximate: 70%, 26% and 4% for urban, tribal and rural formal areas respectively. 58% of
households were male-headed and 42% female-headed. Population group/racial breakdown of
the sample, which is self-determined, reflected the following; 80%, 7%, 2% and 10% for black
African, Coloured, Indians and White categories, respectively. The average household size was
approximately 3, with a minimum of a one-person household and the largest household having
22 members. The dietary diversity score and the food group consumption frequency score had
means of approximately 7 and 13, respectively.

Table 1: Summary statistics for survey (n=20513)

Characteristics 2017
Age of head 44.6
Household size 3
Total income (ZAR) 9678.7*
Male headed 58%
Female headed 42
Dietary diversity score 7
Food group consumption frequency score 13
Urban 70%
Tribal 26%
Rural formal 4%

Computed by the authors using data from the 2017 General Household Surveys

*Approximately 787.53 UDollar based on the 2017 year-end rate of 12.29 ZAR to one US Dollar. Statistics are
available here: https://www.resbank.co.za/Research/Rates/
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Figures 1- 2 show the distribution of food group consumption frequency score for the asset
index and income quintiles, respectively. The general trend for both measures of SES shows
that wealthier households consume more of all food groups except for cereals. The
consumption of cereals, while generally high for all households, was not consistent with the
general trend, as levels of consumption of the wealthiest households was lower than the others.
The wealthiest households reported much higher consumption of fruits and vegetables than the
general population.

Figure 1: Patterns of distribution of consumption of individual food groups by wealth
quintiles, based on data from the 2017 General Household Surveys
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Figure 2: Patterns of distribution in consumption of individual food groups by income
quintiles, based on data from the 2017 General Household Surveys
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The mean household dietary diversity score for the country is 6.78 [95%CI: 6.75-6.81], with
38.82% of households below the mean. Table 2 shows the proportion of households in each
socioeconomic category by income and asset index that failed to achieve the mean score and
thus are considered as having a low dietary diversity. The gradient for the proportion of
households in each socioeconomic quintile not achieving the mean dietary diversity score when
measured using both incomes and wealth is salient. Based on the assets index measure of SES,
62.10% of the poorest households are not achieving the mean dietary diversity score; this drops
to 51.42% of the poorer groups and continues to drop till it reaches a low of 15.42% for the
wealthiest households. The pattern is maintained with income-based categories though the
actual proportions are lower than the asset shares. For example, in the poorest income
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category, 50.59% of households had a low dietary diversity; this decreases to 48.91% for the
poorer category, 43.67% for the poor, 35.41% for the rich and 20.86%.

Table 2: Proportion of households in each socioeconomic category not achieving the mean
dietary diversity score

Indicator Poorest Poorer Poor Rich Richest
Asset 62.10 51.42 37.21 27.90 15.42
Income 50.49 48.91 43.67 35.41 20.86

Source: Computed by the authors using data from the 2017 General Household Survey

Overall inequality in dietary diversity and food group consumption
frequency

In this section, we present results for inequality in dietary diversity in Table 3. The positive
concentration indices for inequality in dietary diversity using both the asset index and income
signifies that the more affluent segment of the population achieved a more diverse diet than
poorer households, whichever way SES was measured. The values of the concentration index
for the asset-based measure show that relative inequalities in dietary diversity are higher when
measured by assets.

Table 3: Overall inequality in dietary diversity using income and the asset index

No. of Index Std. p-
Index Type

obs. value error value
Dietary diversity score (asset) 20513 0.198 0.003  0.000
Dietary diversity score (income) 17724 0.125 0.004 0.000
Food group consumption frequency (asset) 20513 0.093 0.002  0.000
Food group consumption frequency 17724 0.054 0.004 0000

(income)
Source: Computed by the authors using data from the 2017 General Household Surveys

Similar to the results on inequality in dietary diversity, inequality in food group consumption
frequency score also favour the rich, as shown in Table 3.

Inequality in dietary diversity and food group consumption frequency
by geographic area
To gain a better understanding of inequalities in dietary intake, we examined the inequalities

in geographic areas. When measured by the asset index, inequalities in the dietary diversity
score were the highest in urban areas at 0.206; formal rural areas recorded a value of 0.198;
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and that of tribal areas was 0.129. The pattern was similar, though levels lower, when
inequality was measured using income with levels of 0.130, 0.125, 0.076, respectively.
Inequalities in dietary diversity in each of the geospatial areas favoured the wealthier in the
population using both the income and the asset measure; results are presented in Table 4.

Table 4: Inequality in dietary diversity by geographic area using the asset index and
incomes

Index Type obs. Index value  Std. error p-value
Urban dietary diversity score (asset) 13304 0.206 0.004 0.000
Tribal area dietary diversity score 6297 0.129 0.006 0.000
(asset)

Rural formal dietary diversity score 912 0.198 0.016 0.000
(asset)

Urban inequality in dietary (income) 11145 0.130 0.007 0.000
Trlbal area inequality in dietary 5737 0.076 0.007 0.000
(income)

Rural formal inequality in dietary 842 0.125 0.018 0.000

(income)

Source: Computed by the authors using data from the 2017 General Household Survey

We also examine inequalities in food group consumption frequency in the three geographic
areas. These results are presented in Table 5 and show that inequalities when measured by
assets index was highest in urban areas, at 0.098. This is followed by rural formal areas with a
level of 0.095. Tribal areas record the lowest levels on inequalities in food group consumption
frequency score when measured by the asset index. The levels of socioeconomic inequalities
in food group consumption frequency measured by incomes are lower than the asset index
measure. The values for inequalities in urban areas and formal rural areas, when measured by
incomes, are similar and higher than those in tribal areas of 0.051, 0.051, 0.041, respectively.

35



World Nutrition 2019(10):27-42

Table 5: Inequality in food group consumption frequency by geographic area using asset
index and incomes

No. of Index Std. p-

Index Type
yp obs. value error value

Urban food group consumption frequency
(asset) 13304 0.098 0.000 0.000
Tribal area food group consumption frequency

6297 0.055 0.000 0.000
(asset)

Rural formal food group consumption 912 0.095 0010  0.000
frequency (asset) ' ' '
Urban food group consumption frequency 11145 0.051 0.000  0.000
(income) ' ' '
Tribal area food group consumption frequency 5737 0.041 0.000  0.000
(income) ' ' '
Rural formal food group consumption

. 842 0.051 0.010  0.000
frequency (income)

Source: Computed by the authors using data from the 2017 General Household Survey

Discussion

This study relies data on food consumption data from the GHS to examine inequalities in food
consumption despite its limitations due to the unavailability of recent national data on dietary
intake. The national food consumption survey (Labadarios et al., 2005) conducted in 2005 is
the only available data on dietary intake but is dated. Despite being the most recent
representative data on food consumption in South Africa, the GHS limits consumption to 10
predefined food groups and is aggregated at the level of the household (Stats SA., 2017) which
does not allow for a more nuanced examination of inequalities in dietary intake.

The dietary diversity is a reliable indicator of nutritional status (Faber and Wenhold, 2007) and
evidence suggests there is an association between one's SES and dietary intake both in terms
of quality and quantity. In this study, we examined the association between dietary intake and
SES using two socioeconomic measures of income and an asset index.

Our findings established a consistent positive relationship between SES and dietary diversity
at all levels--national and subnational--as indicated by the positive signs of the concentration
indices. This outcome is consistent with the existing literature, which shows that wealthier
people consume more diverse diets (Giskes et al., 2010; Mullie et al., 2010). Also, the results
on food group consumption frequency once more favour the wealthier households.

A closer examination of which food groups are consumed points to generally high levels of
consumption of cereals for all socioeconomic categories irrespective of whether SES was
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measured using incomes or the asset index. This finding aligns with previous studies (Faber
and Wenhold, 2007; Labadarios, Steyn and Nel, 2011) that indicate that cereals are the most
consumed food group amongst South African children. However, it is informative that the
cereal food group is the only one that the wealthiest segment of the population consumes less
than the other quintiles. For all other food groups, there is a clear socioeconomic gradient with
the rich consuming more than the poor.

The gap in food group food group consumption frequency between the rich and the poor is
especially visible in the consumption levels of vegetables, fruits and dairy. An explanation for
this pattern lies in the cost of accessing higher quality diets, which tend to be characterized by
higher intakes of whole grains, lean meats, fresh fruits and vegetables, and by lower intakes of
added fats and sugars, and refined grains (Darmon et al., 2005; Ledikwe et al., 2006) . Existing
evidence suggests that such diets are associated with higher dietary expenditure (Drewnowski
etal., 2007; Bernstein et al., 2010; Aggarwal et al., 2011). The two poorest quintile categories,
measured both by incomes and assets, fall below the national average in the consumption of
all food groups examined. Additionally, healthier food options are not readily available in food
outlets with poor communities (Osorio, Corradini and Williams, 2013; Vandevijvere et al.,
2015). Thus poor communities face two critical disadvantages in accessing healthy food:
higher prices and the availability of healthy food (Vandevijvere et al., 2015). For example;
food outlets used by the poor do not have the cold storage facilities to transport and stock
perishables and instead offer shelf-stable snack foods and sugary beverages (Aguiar and
Santana, 2002).

While limited, available data suggests that South Africa has low dietary diversity. Faber and
Wenhold (2007) measure adults’ dietary diversity using nine food groups and a 24 hour recall
and arrive at an average of 4.02 which coincides with a measure of child dietary diversity
computed by (Labadarios, Steyn and Nel, 2011). Our analysis indicates that when measured
by both income and an asset index, greater proportions of wealthier households can consume
a diverse diet.

Analysis revealed that, irrespective of SES measurement used, inequalities at the national level
consistently favoured the rich. While both the income-based measure of socioeconomic status
and the asset-based measure were consistent in their sign, inequalities measured using assets
were generally higher compared to the income measure This may be attributable to the imputed
nature of the income variable. This pro-rich nature of inequalities is consistent for both dietary
diversity and food group consumption frequency. Globally, the rich are more likely to eat a
more diverse and better quality diet (Mullie et al., 2010). Despite the lack of expansive
research in South African on dietary intake, available evidence shows consistency with our
results (Faber and Wenhold, 2007; Labadarios, Steyn and Nel, 2011; Drimie et al., 2013).

Within countries, inequalities in other social dimensions have been known to vary by
geographic area (Drimie et al., 2013; Shisana et al., 2013). In our analysis, we examined
inequalities in the three geographic categorisations often used in South Africa (Stats SA.,
2017): urban areas, formal rural areas, and tribal areas. A consequence of rapid urbanisation in
Africa countries, including South Africa, is rising urban inequalities (Mcgranahan and Martine,
2014). Our analysis revealed that diet-related inequalities were highest in urban areas.

While the relationship between urbanisation and inequalities remain unclear (Siddique,

Wibowo and Wu, 2014), studies have pointed to a positive relationship between urbanisation
and inequalities in the context of African economics (Sulemana et al., 2019). Some have
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attributed this to a wage gap between new urban residents who lack the requisite skills to
participate in the more industrialised urban economies, thus remaining on the periphery
(Siddique, Wibowo and Wu, 2014).

Consistently tribal areas recorded the lowest levels of inequalities. Tribal areas are a
subcategory of rural areas. The latter include farms that are more commercial in nature (Stats
SA., 2001). Each tribal area usually consists of a number of villages and predominantly
small scale farmers, making them more homogenous (Stats SA., 2001). Unlike China and
countries in Latin America, lower levels of income inequality in South Africa's tribal areas
than in urban areas have been consistently observed since the first socio-economic survey
conducted in 1993 (Hoogeveen and Ozler 2007). This is likely to be a legacy of the processes
of class compression set in motion by apartheid era legislation as described by (Carter and
May, 1999).

An alternative explanation for higher inequalities in urban areas may be found in the weaker
levels of social cohesion in cities (Forrest and Kearns, 2001). While much has been written
about the association between social cohesion and income inequality (Ranci, 2011; Cassiers
and Kesteloot, 2012), its effect extends beyond incomes into other relevant dimensions of
wellbeing such as health, food and education. Thus, unlike tribal areas, urban areas in South
Africa with higher levels of social heterogeneity may experience higher levels of
socioeconomic inequalities (OECD, 2006) in food and other dimensions. For all the
geographic areas, the rich are more likely to consume more of each food group and a more
diverse diet, a finding which is consistent with global patterns of dietary intake (Mullie et al.,
2010).

Conclusions

This study demonstrates that in South Africa, wealthier households consume more of all dietary
categories than poorer households except for cereals, and this pattern is irrespective of
socioeconomic measure used, i.e. asset-based or an income measure. Our findings point to a
high level of cereal consumption in all socioeconomic groups. Consumption of all other dietary
groups tends to be higher in the wealthier households irrespective of measure of socioeconomic
measure used. For vegetables, fruits, meat, and dairy, the socioeconomic gradient is
particularly steep.

Our findings suggest that tackling dietary inequalities should be elevated on the policy agenda
in dealing with high levels malnutrition, especially among children. Additionally, particular
attention should be paid to fruit and vegetable intake for all socioeconomic groups.

Part of achieving this should involve improving the access of poor communities to healthier
foods. Firstly by ensuring that such foods are readily available in the outlets used by the poor,
(Vandevijvere et al., 2015). And secondly, by ensuring that healthy foods are offered at a price
that is affordable to the poor (Wiggins et al., 2015).

We are also unable to provide specific insights into why people in lower socioeconomic groups
make unhealthier food choices and what role the food environment plays in these choices. We
suggest this as an area for future research. Why do people in lower socioeconomic groups make
unhealthier food choices, and what role does the food environment play in these choices?
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