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 33 

Abstract: One serious concern of health policymakers in South Africa is the fact that there 34 

is no national data on the dietary intake of adult South Africans. The only national dietary 35 

study was done in children in 1999. Hence it becomes difficult to plan intervention and 36 

strategies to combat malnutrition without national data on adults. The current review 37 
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consequently assessed all dietary studies in adults from 2000 to June 2015 in an attempt to 38 

portray typical adult dietary intakes and to assess possible dietary deficiencies. Notable 39 

findings were that, in South Africa micronutrient deficiencies are still highly prevalent and 40 

energy intakes varied between very low intakes in informal settlements to very high intakes 41 

in urban centres. The most commonly deficient food groups observed are fruit and 42 

vegetables, and dairy. This has been attributed to high prices and lack of availability of 43 

these food groups in poorer urban areas and townships. In rural areas access to healthy 44 

foods also remains a problem. A national nutrition monitoring system is recommended in 45 

order to identify dietary deficiencies in specific population groups. 46 

Keywords: macronutrients; micronutrients; food consumption; dietary diversity; South 47 

Africans; food intake 48 

 49 

1. Introduction 50 

There is a dearth of national data regarding the dietary intake of adult South Africans since there has never been a 51 

national study on adults. The only national survey to date was in children 1 to 9 years old in 1999 (National Food 52 

Consumption Survey, NFCS) [1]. As a result local, isolated and fragmented dietary intake studies have been used by 53 

nutrition professionals and decision-makers in an effort to understand the nutrient intake of adult South Africans.  54 

These studies included, among others: Coronary Risk Factor Study (CORIS and CRISIC) [2-4]; Black Risk Factors 55 

Study (BRISK) [5,6]; Weight and Risk Factor Study (WRFS) [7]; Dikgale Study [8]; Transition, Health and Urbanization 56 

Study (THUSA) [9-11] and First Year Women Students (FYFS) [12,13]. Furthermore, in 2002,  secondary dietary analyses 57 

of the data obtained from these studies was undertaken on dietary intake data of adults published prior to 2000 and with the 58 

aid of modeling data of larger studies, an average daily intake was generated for adults in South Africa [14,15]. The data 59 

generated by secondary data analyses indicated that certain nutrients were deficient in the diet of some individuals of the 60 

adult population. These included: calcium, iron, zinc, riboflavin, niacin, vitamin B6, folate, vitamin A, E and C [16]. In 61 

addition to the nutrient intakes, data of commonly consumed food items and their portion sizes was also generated.  62 

Fifteen years have passed since the secondary data analyses took place and there still has not been a national dietary 63 

study on adults. It is regarded as being important to repeat the process undertaken in 2002 and to assess dietary studies 64 

undertaken after 2000 to date and to extrapolate data on macro and micronutrients, foods consumed and dietary diversity. 65 

This data will allow for more accurate planning of targeted interventions to curb serious under- and over-nutrition and 66 

nutrient deficiencies by nutrition professionals and policy makers at local and national level. 67 

 68 
  69 
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2. Methods 70 

The methods used were in accordance with the methods described for doing a systematic review: 71 

namely: framing the research question; identifying relevant work, analyzing the quality of studies; 72 

summarizing the evidence; and interpreting the findings [17]. 73 

2.1 Framing the research question 74 

The aim of this review was: (i) to identify dietary studies on adults which took place in South Africa after 2000 and to 75 

categorize the data according to gender, age and geographic location, including rural and urban areas, and (ii) to summarize 76 

the data in a manner which would provide valuable insight into possible nutrient deficiencies and commonly eaten foods.  77 

2.2 Identifying relevant work 78 

This review employed electronic and manual searching of peer reviewed literature, as well as electronic data sets of 79 

unpublished studies done on the dietary intake of adults since 2000.  80 

The databases searched were MEDLINE via EBSCOHOST, PubMed and Science Direct. For Medline and PubMed we 81 

used the following keywords: “dietary intake” OR “energy intake” OR “food intake” OR “food habits” OR “diet surveys” 82 

AND “South Africa” OR “South African” since 2000 and all in title/abstract and humans only. These terms were selected 83 

in accordance with the National Library of Medicine’s Medical Subject Headings. In addition, Science Direct was searched 84 

using the terms: “dietary intake” (in title and abstract) AND “South Africa” and limited to 2000 to date. Furthermore, the 85 

South African Journal of Clinical Nutrition was hand-searched from the year 2000 for dietary studies on adults. Specific 86 

Departments of Nutrition/Dietetics in South Africa were also contacted in order not to miss unpublished studies.  87 

Studies were included in the review according to the following inclusion criteria:  88 

*Dietary studies which used one of the following methods: 24 hour recall, food frequency, weighed 89 

dietary record, dietary history to record adult intakes. 90 

* Participants in the studies were at least 14 years old. 91 

* Studies included in the review had at least 30 participants per group. 92 

* The study results included macro/micro nutrient intakes or foods commonly consumed or dietary   93 

diversity data or measures of dietary inadequacy. 94 

Studies were excluded for the following reasons: 95 

* Participants were breastfeeding or pregnant. 96 

* Participants of the studies had a specific disease condition e.g. diabetes or AIDS. 97 

* Participants were disabled. 98 

  99 
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2.3. Analyzing the quality of studies 100 

All the studies were read by the first three authors and agreement was reached regarding the inclusion and quality of the 101 

studies. Almost all studies used standardized (age- and culture- specific and previously validated) questionnaires to 102 

measure the dietary intake of participants. To be specific, five studies used a quantified 24-hour recall (recalling all the food 103 

and drinks consumed the previous day), three used an unquantified 24-hour recall (to measure food diversity, which is 104 

determined by counting food groups consumed) and the rest (n = 6) used a quantified food frequency questionnaire to 105 

measure dietary intake over a specific period, usually one month. The South African Medical Research Council [SAMRC] 106 

FoodFinder database [18] was used in all studies to analyze the dietary data collected with the exception of Kolahdooz et al. 107 

[19] who adopted the United States version (Nutribase) data-base to analyze and determine the nutrient content of food 108 

consumed by the participants. Because of the paucity of data in KwaZulu Natal province Kolahdooz et al. [19] was 109 

included. 110 

3. Summarizing the evidence 111 

 Results of the PubMed search yielded 81 studies, Science Direct yielded 40 studies, the South African Journal of 112 

Clinical Nutrition yielded 10 studies and contacts to Departments of Nutrition/Dietetics in South Africa produced 1 PhD 113 

thesis, 1 master’s thesis, 1 report and 3 raw datasets. After removal of studies not meeting the criteria and duplicates we 114 

were left with 7 peer-reviewed studies, 1 PhD thesis, 1 master’s thesis, and 3 raw databases; a total of 13 studies (Figure 1).  115 

These databases are the unpublished dietary data of three studies, namely: the prospective urban and rural epidemiological 116 

(PURE) study designed to track the changing lifestyles, risk factors and chronic disease among the South African 117 

population in 2005 and 2010 in the North West province [20,21]; and the cardiovascular risk in black South Africans 118 

(CRIBSA) study designed to measure the dietary intake of the urban black population in Cape Town in 2009 [22]. Almost 119 

all the studies used in this review are on the African population, with the exception of one study on the urban Indian 120 

population [23] and those which measured dietary variety. Data from these reviewed studies and databases are classified 121 

into four sections: macronutrient intakes, micronutrient intakes, foods consumed, and dietary diversity. Where possible we 122 

have compared the intakes with the dietary reference intakes (DRIs) [24], usually the estimated average requirements 123 

(EARs), adequate intakes (AIs), recommended dietary allowances (RDAs) and acceptable macronutrient distribution range 124 

(AMDR). 125 

Data on dietary intake namely: macronutrients, food eaten, and dietary diversity score are expressed as means and 126 

standard deviations. Furthermore, the minimum and maximum mean intakes of men and women for every micronutrient in 127 

all the presented studies were noted. As such, the data is reported as the lowest minimum value and highest maximum value 128 

for each nutrient reported to provide a range from lowest to highest for each micronutrient for the studies included.   129 

Table 1 presents data based on 13 studies that investigated the dietary intake of South Africans at local level (i.e. within 130 

South African provinces). For comparison purposes the secondary dietary analysis undertaken on studies before 2000 has 131 

been included in the table [14,15]. The data includes information that is gender-, age-, ethnic-, and local-specific. 132 

Altogether, sample sizes of the studies varied between 136 and 13357. In addition, Table 2 presents the instruments and 133 

methodology used in the studies. Table 2 presents the studies reviewed with regards to the aims and methods used.  134 
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Table 1. Details of the reviewed studies 

Author  Age Gender Race 
No of 

participants 
Area of study Urban/Rural Other info 

Nel & Steyn, 2002  

[14] 
Adults Men & Women 

Black and White 

Africans 

Adults: Men 

n=1505 

Women: n=1726 

South Africa Both 
Secondary data 

analysis 

Tydeman-Edwards, 

2012 [25] 

Adults (25-64 

years) 
 Mostly Black  

Adult men: 

n=259 

Adult women: 

n= 709 

Free State Both 
Primary data 

analysis 

Jaffer, 2009   

CRIBSA
‡
 [22] 

Adults 

25+ years 
Men & Women Black Africans 544 Cape Town  

Urban townships  

(Langa, 

Gugulethu, 

Crossroads, 

Khayelitsha, 

Nyanga) 

Primary data 

analysis 

Hattingh et al., 2008 

[26] 

 

 

25-34 yrs 

35-44 yrs 

 

Women 

 

Black Africans 

 

496 

 

Bloemfontein 

Urban townships  

(2 formal 

settlements 

2 informal 

settlements) 

Primary data 

analysis 

Oldewage-Theron & 

Kruger, 2011 [27] 
Households 

Women and 

grandmothers 

Black 

(assumption, not 

mentioned in 

article) 

357 
Vaal region – 

Gauteng province 

Peri-urban  

Informal 

settlements 

Primary data 

analysis 

Msaki & Hendricks, 

2013 [28] 

 

Households 

Women or other 

head of household  

Black Africans 

(assumption, not 

mentioned in 

article) 

 

200 

 

KwaZulu Natal 

 

Rural community, 

Embo 

 

Primary data 

analysis 

Msaki & Hendricks, Households Women or other Black Africans   Rural community,  
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2014 [29] head of household (assumption, not 

mentioned in 

article) 

200 KwaZulu Natal Embo Secondary data 

analysis 

Kolahdooz et al., 

2013 [19] 
Adults  Men & Women 

Black Africans 

(assumption, not 

mentioned in 

article) 

 

136 

 

KwaZulu Natal 

 

Rural, Empangeni 

Primary data 

analysis 

Audain et al., 2014 

[30] 

 

14-21 yrs 
Men & Women 

 

Diverse* 

 

209 

 

KwaZulu Natal 

 

Hilton, peri-urban 

and rural 

Primary data 

analysis 

Labadarios et al., 

2011 [31] 
16+ yrs Men & women Diverse* 3287 

All 9 South African 

provinces 
Urban & rural 

Primary data 

analysis 

Shisana et al., 2013 

[32]  
15+ yrs Men & women Diverse* 13357 

All 9 South African 

provinces 
Urban & rural 

Primary data 

analysis 

Naicker, 2009 [23] 
Adults (35-55 

years) 
Men & Women Indian  

Adult men: 

n=111 

Adult women : 

n=139 

KwaZulu Natal Urban 
Primary data 

analysis 

Wentzel-Viljoen & 

Kruger., 2005 

PURE* Data 

(unpublished) [20] 

30-70yrs 

 

 

Men & Women 

 

 

Black Africans 

 

 

 

2009 

 

 

North West  

 

 

Urban & rural 

 

 

Raw data 

Wentzel-Viljoen & 

Kruger, 2010 

PURE* Data 

(unpublished) [21] 

30-70yrs 

 

 

Men & Women 

 

 

Black Africans 

 

 

 

1275 

 

 

North West 

 

 

Urban & rural 

 

 

Raw data 

* PURE [20,21]: Prospective Urban and Rural Epidemiological study designed to track the changing lifestyles, risk factors and chronic disease among 150 000 people 

over 15 years across 17 high- to low-income countries from every major developing region in the world. PURE-SA-NWP refers to the South African leg of the PURE 

study running in the North West Province; 
‡ 

CRIBSA [22]: Cardiovascular Risk in Black South Africans study designed to measure the dietary intake of the urban black 

population of Cape Town-twenty years after the BRISK study in 1990 
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Table 2. Research methodology used in the reviewed studies  

Author Aim Dietary Intake method Analysis Method 

Naicker, 2009 [23] 

To assess the association of dietary 

and lifestyle exposures with the risk of 

non-communicable diseases among 

apparently healthy Indian adults in 

KwaDukuza, South Africa 

Quantitative food frequency 

questionnaire  validated by 

three quantified 24-hour 

recalls 

The quantities of food items recorded were converted to gram 

weights and the data processed using the South African 

FoodFinder software  

Averages of the macro- and micro-nutrients from the three 24-hr 

recalls were compared to the quantities produced by the 

quantified food frequency questionnaire.  

 Micronutrient intakes were compared with the recommended 

dietary allowance (RDA) and estimated average intakes (EARs) 

for all micronutrients 

Hattingh et al., 2008 [26] 

To assess micronutrient intake of 

black women living in Mangaung, 

South Africa 

Quantitative food frequency 

questionnaire  (culture 

sensitive) 

The quantities of food items recorded were converted to gram 

weights and the data processed using the South African 

FoodFinder software  

Micronutrient intakes were compared with the recommended 

dietary allowance (RDA) for all micronutrients except for 

calcium, chromium, vitamin D, vitamin K, pantothenic acid and 

biotin where the adequate intake (AI) was used  

Jaffer, 2009 CRIBSA
‡ 

[22] 

To determine the occurrence of 

lifestyle risk factors associated with 

non-communicable diseases. In 

particular, this specific study focused 

on the dietary intake and nutritional 

status of this population in order to 

ascertain whether dietary 

patterns/habits have changed in 

urbanized South Africans since 1990  

Quantified 24- hour recall 

South African FoodFinder software was used to calculate the 

dietary intake of every person  

The values of macro and micronutrients were compared with the 

recommended dietary allowances (RDA), the estimated average 

intakes (EARs) and the acceptable macronutrient distribution 

ranges (AMDRs)   
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Oldewage-Theron & 

Kruger, 2011 [27] 

To assess the food security situation 

of black women in an informal 

settlement by exploring their food 

access capabilities through dietary 

diversity measures and the coping 

strategies they employ to cope with 

poverty and hunger  

1-week quantified food 

frequency questionnaire, 

quantified or 24-hour recall 

and Cornell Hunger Scale 

South African FoodFinder software was used to calculate the 

dietary intake of every person  

Simple food item count and food group variety scores were 

calculated to determine dietary diversity scores 

Nutrient adequacy ratios (NARs) for  energy,  proteins, 

carbohydrates and 31 micro-nutrients were calculated by 

dividing the actual daily intake of nutrients and by the current 

dietary reference intakes of specific nutrient for women’s age 

category (IoM) 

The values of macro and micronutrients were also compared 

with the estimated average intakes (EARs)  

 

Msaki & Hendricks, 2013 

[28] 

To understand household food 

security using food diversity, quality, 

and intake  

Checklist, food item count and 

screening 

Household food intake strata were developed using matrices 

obtained from the household food intake index and nutritional 

adequacy ratios  

Food quality was measured using food count and later using 5 

food groups, namely, starches, vegetables and fruits, animal 

sourced foods, fats, and legumes 

Msaki & Hendricks, 2014 

[29] 

Estimation of micronutrients intake in 

household food consumption surveys 
Household food intake index 

The principal component analysis (PCA) involved breaking 

down household energy, protein and micronutrients per capita 

intakes (w.r.t. women adult equivalents) into categorical or 

interval variables 

The variables were then processed in order to obtain weights and 

principal component 

The results obtained from the first component (explaining the 

most variability) was used to develop the Household Food 

Intake Index based on formula: Aj – f 1x (aji-a1) / (S1) + …… 

fNx (fajN-aN) / (sN) (Filmer and Prichette 1998) 

Using the 33.3 and 66.6 percentile, the resulting household 

population was divided into three household food intake 
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quintiles representing the inadequate, average adequate and 

adequate household in terms of food intake  

Kolahdooz et al., 2013 

[19] 

To investigate dietary adequacy 

amongst adults in rural KwaZulu-

Natal, by determining daily energy 

and nutrient intakes, and identifying 

the degree of satisfaction of dietary 

requirements 

24-hour dietary recall  

All dietary data from the interviewer-administered 24-hour 

recalls were coded and analysed using Nutribase version 9 

(Cybersoft Inc., Pheonix), which calculated energy and nutrient 

intakes per person  

Audain et al., 2014 [30] 

To make a comparative analysis of the 

dietary preferences of adolescents 

attending an urban versus a peri-urban 

school in KwaZulu-Natal, in order to 

investigate the association between 

socio-economic status and food 

frequency 

Self-administered non-

quantified food frequency 

questionnaire  

 

Data analysis employed the grouping of food according to 

groups and assigned the frequency of eating.  

Responses to consumption frequency were assigned values 

ranging from 0-8 

A score of 0:Never or less than once a month 

A score of 1: 1-3 times a month 

A score of 2: once a week 

A score of 3: 2-4 times a week 

A score of 4: 5-6 times a week 

A score of 5: Once a day 

A score of 6: 2-3 times a day 

A score of 7: 4-5 times a day 

A score of 8: 6 or more times a day 

Labadarios et al., 2011 

[31] 

To measure the dietary diversity score 

(DDS) in South Africans aged 16+ 

years from all the population groups 

as a proxy of food insecurity 

Face validated 24-hour recall 

which was not quantified 

Each specific food item was included in a group of nine selected 

food groups as used in an earlier study on children. A score 

below 4 was indicative of poor dietary diversity (and by 

association poor food security) while a score of nine represented 

a very varied diet. Each food group was only counted once when 
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calculating DDS. The nine groups used were: 1) 

cereals/roots/tubers; 2) meat/poultry/fish; 3) dairy; 4) eggs; 5) 

vitamin A rich fruit and vegetables; 6) legumes; 7) other fruit; 8) 

other vegetables; 9) fats and oils. The results also included 

calculating the proportion of people who had consumed a food 

group at least once 

Shisana et al., 2013 [32] 

To measure the dietary diversity score 

(DDS) of South Africans 15+ years by 

summing the number of food groups 

from which food had been consumed  

24-hour recall which was not 

quantified 

The outcome was based on the 9 food groups namely: cereals, 

roots and tubers; vitamin A-rich vegetables and fruit; vegetables 

other than vitamin A rich; fruit other than vitamin A-rich fruit; 

meat, poultry, and fish; eggs; legumes; dairy products; and foods 

made with fats or oils. A score below 4 was indicative of poor 

dietary diversity (and by association poor food security) while a 

score of nine represented a very varied diet. Each food group 

was only counted once when calculating DDS. 

Wentzel-Viljoen & 

Kruger, 2005 PURE* 

Data 

(unpublished) [20] 

To determine the occurrence of 

lifestyle risk factors associated with 

non-communicable diseases.  

Quantified food frequency 

questionnaire 

Macro- and micronutrient intakes were calculated using MRC 

Food Database 

Wentzel-Viljoen & 

Kruger, 2010 PURE* 

Data  (unpublished) [21] 

To determine the occurrence of 

lifestyle risk factors associated with 

non-communicable diseases. The 

dietary data in the South African leg 

of the PURE study focused on the 

dietary intake and nutritional status of 

this population in the North West 

Province in order to ascertain whether 

dietary patterns/habits have changed 

in the same participants since 2005 in 

North West province 

Quantified food frequency 

questionnaire 

Macro- and micronutrient intakes were calculated using MRC 

Food Database 

Nel & Steyn, 2002 [14] 
The primary objective of this study 

was to generate a reference table of 

Secondary data-analysis was 

conducted on existing dietary 

Data had to be extrapolated from existing isolated surveys on 

adults. In this process the following databases were utilised:; 
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"most commonly" consumed food 

items and average intakes of these 

items in the diet of South Africans. 

The table is required to be 

representative of foods eaten by 

children and adults from all age and 

ethnic groups in South Africa. 

databases (raw data) obtained 

from surveys undertaken in 

South Africa between 1983 

and 2000.  

Black Risk Factor Study (BRISK); First Year Women Student 

(FYFS) Project; Weight and Risk Factor Study (WRFS); the 

National Food Consumption Survey (NFCS) and the Coronary 

Risk Factor Study (CORIS). The dietary intake for the groups 1-

5 years and 6-9 years were calculated only from the NFCS, and 

were not supplemented by other databases. The substantiation 

for treating age 10+ as a unit (and calling it an adult group), was 

the finding that average consumption of adolescents (10 - 15 

years) did not differ significantly from that of adults when 

comparing mean energy intakes of age groups in the studies 

analyzed. 

Tydeman-Edwards, 2012 

[25] 

The main aim of this study was to 

determine the diet and anthropometric 

status of adults (between 25 and 64 

years old) and pre-school children 

(zero to seven years old) in rural and 

urban areas.  

In addition, this study investigated 

associations between anthropometric 

status of children and adults in rural 

and urban areas in order to determine 

whether a double burden of disease 

existed. 

A 24-hour recall of reported 

usual intake and adjusted food 

frequency questionnaire were 

used to determine dietary 

intake during individual 

interviews with each 

participant. 

The exchange lists, based on the American Dietetics Association 

(ADA) Food Guide Pyramid (USDA), 1992:online), classify 

food into seven groups according to their energy, carbohydrate, 

fat, and protein content, and these were used to quantify the 

energy and macronutrient content of the dietary intake of 

participants. Cut off points were followed such that: food intake 

less than the recommendations of the Food Guide Pyramid 

(USDA, 1992: online) were regarded as inadequate or below 

requirements; intake within the guidelines, as adequate or within 

requirements; and intake higher than the guidelines, as high or 

above requirements. 

*PURE [20,21]: Prospective Urban and Rural Epidemiological study designed to track the changing lifestyles, risk factors and chronic disease among 150 000 people 

over 15 years across 17 high- to low-income countries from every major developing region in the world. PURE-SA-NWP refers to the South African leg of the PURE 

study running in the North West Province; 
‡
CRIBSA [22]: Cardiovascular Risk in Black South Africans study designed to measure the dietary intake of the urban black 

population of Cape Town-twenty years after the BRISK study in 1990.  
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3.1. Macronutrient intakes 140 

According to Table 3 and Figure 2a, the total mean energy intakes of South Africans appear to lie below the DRIs for 141 

both men and women with the exception of energy intake of women in KwaZulu Natal [19] and urban men and women in 142 

the North West province [21]. In terms of the percent of energy derived from macronutrients (i.e., fat, protein and 143 

carbohydrates), most mean values were within the DRI levels (Figure 2b) with the exception of the fat % energy intake and 144 

carbohydrate % energy intake of Black participants in KwaZulu Natal that were lower than the DRI levels, respectively 145 

[19,20]. These results were in contrast to the fat % energy intake of Indian participants in KwaZulu Natal [23], where 146 

higher than the DRI levels were observed (Figure 2b). The mean added sugar intakes of all the participants in the reviewed 147 

studies seemed to be greater than the 25g or < 10% of energy recommended by the World Health Organization (WHO) 148 

[33]. The mean fibre intakes on the other hand were lower in both men and women and were less than that of the RDA of 149 

25g (W) and 38g (M) (Table 3), with the exception for the mean fibre intakes of men and women in KwaZulu Natal [19] 150 

and the North West [20,21] province, where the intakes were above the recommended amounts (Figure 2c). A notable 151 

observation is that the mean energy intakes of rural South Africans appeared to be lower than that of their urban 152 

counterparts (Figure 2a) [20, 21], with the exception of the results of Tydeman-Edwards [25]. Moreover, despite the 153 

observed overall lower mean protein % energy, urban men and women partaking in the Prospective Urban and Rural 154 

Epidemiological (PURE) study [20,21] consumed higher percentages (12.6% and 12.5% [20], 13.1% and 13.3% [21], 155 

respectively) than their rural counterparts (10.9%, 11.0% [20], 12.1% and 11.9% [21], respectively). In the same studies, 156 

the mean percentages total fat intake was lowest in rural participants and the highest in urban ones.  157 
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Table 3. Macronutrient intake of South Africans based on the second dietary analysis of 158 

studies undertaken after 2000 159 

 Dietary Reference Intakes (DRIs) 

Food and Nutrition Board  [24] 

Energy: Men of height 

1.70m of low activity 

with BMI =22.5 = 

10 626  

Fat:  

AMDR 

=20-35% 

 

Protein: 

AMDR=10-

35% 

Carbohydrate: 

AMDR=45%-

65%  

Sugar” 

<10%E or 25g 

per day 

Recommended 

By WHO [33]  

Fibre: 

RDA 

Males=38g 

Energy: Women of 

height1.60m with low 

activity & BMI =22.5 = 

8465 

Fat: 

AMDR 

=20-35% 

Protein: 

AMDR=10%-

35%  

Carbohydrate: 

AMDR=45%-

65%  

<10%E or 25g 

per day 

Recommended 

By WHO [33] 

Fibre 

RDA 

Females=25g 

Study  

Gender   

Energy KJ 

Mean(SD) 

Fat % 

total 

energy 

Mean 

(SD) 

Protein % 

total energy  

Mean(SD) 

Carbohydrates 

(CHO) % total 

energy  

Mean(SD) 

Added 

sugar** (g) 

Mean(SD) 

Fibre (g) 

Mean (SD) 

Naicker, 

2009 [23] 

Men 7815 (1514.1) 35.1(3.2) 12.8 49.9 59.6(68.4) 18.8(4.1) 

Women 7214(1209.5) 37.1(3.2) 12.0 47.0 45.4(46.4 18.1(3.8) 

Nel and 

Steyn, 2002 

[14] 

Men 9788 (5485) 25.1(12.4) 14.5(4.5) 59.6(14.3) 59.6(68.4) 22(14) 

Women 7250(3610) 25.0(12.2) 14.3(4.7) 59.9(14.1) 45.4(46.4 18(12) 

Tydeman-

Edwards, 

2012 [25] 

Men 

(Rural) 

8630 25.2 18.3 60.2 na  

Men 

(Urban) 

7078 23.3 17.5 62.2 na  

Women 

(Rural) 

7755 25.9 16.9 60.3 na  

Women 

(Urban) 

6621 22.8 17.7 63.3 na  

Jaffer, 2009  

CRIBSA
‡ 

[22]  

Men 

19-

44yrs 

8600(3200) 30.1(12.7) 13.7(4.8) 53.2(13.7) 45.0g(42.8g) 18.9(10.4) 

Men 

45-

64yrs 

7700(2200) 25.9(13.8) 13.4(5.1) 57.4(14.1) 49.4g(37.7g) 18.1(10.4) 

Women 

19-

44yrs 

7600(2300)) 30.1(12.7)           

12.4(4.5) 

55.5(12.5) 54.4g(40.5g) 16.2(8.5) 
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Women 

45-

64yrs 

7100(1800) 

27.6(14.1) 12.4(4.9) 57.3(15.0) 47.0g(36.3g) 16.8(8.2) 

Kolahdooz 

et al., 2013 

[19] 

Men 

19-

50yrs 

11159 19(11) 13(3) 69(13) 35g(25g) 36(18) 

Men 

50+yrs 

10874 18(10) 13(3) 68(9) 39g(53g) 28(25) 

Women 

19-

50yrs 

11650 17(9) 11(2) 67(12) 47g(24g) 39(14) 

Women 

50+yrs 

11978 17(7) 12(3) 64(11) 47g(21g) 47(14) 

Wentzel-

Viljoen & 

Kruger, 

2005  

Unpublished 

PURE* data 

[20] 

Men 

(Rural) 

6973(3203) 18.3(6.3) 10.9 (2.0) 64.2(9.4) 32g(28g) 19(9) 

Men 

(Urban) 

10054(4164) 25.3(6.9) 12.6(1.9) 56.5(6.9) 55g(33g) 27(13) 

Women 

(Rural) 

6107(2472) 20.3(7.1) 11.0(1.7) 66.5(8.7) 33g(23g) 17(7) 

Women 

(Urban) 

9008(3899) 28.2(6.6) 12.5(2.0) 55.6(7.0) 58g(33.5g) 23(11) 

Wentzel-

Viljoen & 

Kruger, 

2010  

Unpublished 

PURE data*  

[21] 

Men 

(Rural) 

10084(5709) 23.2 

(7.43) 

12.1(3.4) 59.8(11.3) 62g(62g) 27(19) 

Men 

(Urban) 

15485(10209) 27.2 (7.4) 13.1(2.4) 54.7(8.5) 82g(72g) 40(25) 

Women 

(Rural) 

9891(5528) 24.8(8.5) 11.9(3.1) 61.5(10.5) 66g(78g) 27(19) 

Women 

(Urban) 

12302(5876) 27.8(7.1) 13.3(2.4) 55.5(8.5) 81g(68g) 33(16) 

RDA= recommended dietary allowance; AMDR= acceptable macronutrient distribution range; Na= 160 

not available; *PURE [20,21]: Prospective Urban and Rural Epidemiological study designed to track the 161 

changing lifestyles, risk factors and chronic disease among 150 000 people over 15 years across 17 high- to 162 

low-income countries from every major region of the world. PURE-SA-NWP refers to the South African leg 163 

of the PURE study running in the North West Province; **Added sugars included sugars (sucrose) added by 164 

adults or manufacturers. Sugars naturally present in foods such as fructose were not included 
‡
CRIBSA [22]: 165 

Cardiovascular Risk in Black South Africans study designed to measure the dietary intake of the urban black 166 

population of Cape Town-twenty years after the BRISK study in 1990. 167 
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Figure 2. (a) Mean total energy intake (kiloJoules) consumed by South African men and women based on the studies undertaken after 2000. 169 
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Figure 2. (b) Mean percentage contribution of macronutrients to the total energy intake of South Africans based on the studies undertaken 174 

after 2000. 
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Figure 2. (c) Mean added sugar (g) and fibre (g) intake of South Africans based on the studies undertaken after 2000. 

[14]
 Nel & Steyn; 

[19]
 Kolahdooz et al.; 

[20]
 Wentzel-Viljoen & Kruger; 

[21]
 Wentzel-Viljoen & Kruger; 

[22]
 Jaffer et a.; 

[23]
 Naicker  

0
10
20
30
40
50
60
70
80
90
[14]  Men

[14]  Women

 [22] Men 19-44yrs

 [22] Men 45-64yrs

 [22] Women 19-44yrs

 [22] Women 45-64yrs

 [19] Men 19-50yrs

 [19] Men 50+yrs

 [19] Women 19-50yrs

 [19] Women 50+yrs
  [20] Men (Rural)

  [20] Men (Urban)

  [20] Women (Rural)

  [20] Women (Urban)

 [21] Men (Rural)

 [21] Men (Urban)

 [21] Women (Rural)

 [21] Women (Urban)

[23] Men

[23] Women

Added sugar (g) DRI: <25g (Men & Women)

Fibre (g) DRI: >38g (Men) & >25g (Women)



Nutrients 2015, 7 19 

 

 

3.2. Micronutrient intakes 163 

Table 4 outlines a summary of mean micronutrient intakes from seven studies namely: PURE [20,21], CRIBSA [22], 164 

Hatting et al. [26], Kolahdooz et al. [19], Oldewage-Theron & Kruger [27] and Naicker [23]. The table presents the 165 

minimum mean values and the maximum mean values found among all the studies for each nutrient. As can be noted, the 166 

mean calcium and vitamin D intakes of the men and women are far below the recommended amounts (based on DRIs) of 167 

1000mg and 10ug respectively. Based on the maximum mean values found in some studies it appears that iron, zinc, folate, 168 

niacin, riboflavin, thiamin and vitamins A, B6, B12, C and E were above the DRIs in some studies. However, the low mean 169 

values, as represented by the minimum means found indicate that intakes of iron, zinc, folate, niacin, vitamin A and vitamin 170 

C were also below the DRIs for certain studies.  171 

Table 4. Summary of micronutrient intake from different studies undertaken after 2000 172 

reporting minimum and maximum values 173 

Dietary variable and their DRIs 

 

 

Minimum (lowest) reported mean 

value out of all 6 studies 

Maximum (highest) reported 

mean value out of all 6 studies 

Calcium: AI for M & W = 1000mg M=299mg [19]; W=150.5mg [27] M=743.2mg [21]; W=636.4mg[26] 

Iron: EAR for M=6.0mg for 

W=8.1mg 

M=8.0mg [22]; W=3.8mg [27] M=27.7mg[21]; W=29.0mg[19] 

Zinc: EAR for M=9.4mg for 

W=6.8mg 

M=7.6mg[22]; W=3.8mg[27] M=21.7mg[21]; W=16.6mg[21] 

Folate: EAR for M and & W 

=320ug  

M=226ug[23]; W=81.9ug[27] M=1633ug[19]; W=1763ug[19] 

Niacin: EAR for M=12mg for 

W=11mg 

M=12.8mg[20]; W=4.9mg[27] M=38.8mg[21]; W=31.8mg[19] 

Riboflavin: EAR for M=1.1mg for 

W=0.9mg 

M=1.0mg[22]; W=0.3mg[27] M=2.8mg[21]; W=2.4mg[21] 

Thiamin: EAR for M=1.0mg for 

W=0.9mg 

M=0.8mg[23]; W=0.7mg[27] M=2.8mg[19]; W=3.1mg[19] 

Vitamin A: EAR for M=625ug RE 

for W=500ug RE 

M=125ug[19]; W=196ug[19] M= 2159ug[21]; W=2132ug[21] 

Vitamin B6: EAR for M &W 

=1.1mg  

M=1.0mg[21]; W=0.3mg[27] M=5.3mg[21]; W=4.0mg[21] 

Vitamin C: EAR for M=75mg for 

W=60mg 

M=12.6mg[20]; W=14.4mg[27] M=90.7mg[19]; W=90.1mg[21] 

Vitamin B12: EAR for M & 

W=2.0ug  

M=1.1ug[19]; W=1.1ug[19] M=11.2ug[21]; W=9.7ug[21] 

Vitamin: E EAR for M & W 

=12mg 

M=8.1mg[19]; W=4.6mg[27] M=21.4.1mg[21]; W=17.6mg[21] 

Vitamin D EAR for M & W 10ug M=2.8ug[22]; W=0.7ug[27] M= 7.7ug[19]; W=9.0ug[19] 

 174 

M: men and W: women. Location of studies: North West –PURE 2005, 2010 [20, 21]; Bloemfontein [26]; 175 

Cape TownCRIBSA [22]; North West-PURE-2010 [21]; Vaal region [27]; Kwa Zulu-Natal [19]; Kwa Zulu-176 
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Natal [23]. Estimated average requirements (EARs), adequate intakes (AIs), recommended dietary allowances 177 

(RDAs) and acceptable macronutrient distribution range (AMDR). 178 

3.3. Food intakes 179 

The most commonly consumed food items by South Africans are presented in Table 5. According to the 180 

comparison of the three of studies done before 2000 [14] and one undertaken in 2012 [25] the most frequently 181 

consumed items were added sugar, tea, maize porridge, brown bread, full cream milk, coffee, white bread, 182 

margarine, potatoes, fruit and vegetables and rice.  183 

Table 5. Comparison of 10 most frequently consumed foods by South Africans  184 

Study on secondary analyses 

(Nel & Steyn [14]) 

Bloemfontein men 

(Tydeman-Edwards [25] 

Bloemfontein women 

(Tydeman-Edwards [25]) 

Maize porridge & dishes Sugar Sugar 

Sugar Maize porridge Tea 

Tea Tea Maize porridge 

Brown bread Stock Stock/salt 

White bread Coffee Margarine/oil 

Non-dairy creamer Margarine/oil Bread 

Brick margarin
1
 Full cream milk Full cream milk 

Chicken meat Bread Vegetables 

Full cream milk Vegetables Fruit 

Green leafy vegetables Fruit Cold drinks 

Potatoes Cold drinks Chicken 

Tomato & onion stewed Eggs Eggs 

Coffee Chicken Sweets/chocolates 

Eggs Cake/biscuits Chips 

Cabbage Alcohol Cakes/biscuits 

 185 

In the CRIBSA study [21] the number of portions consumed daily from different food groups were cereals 186 

(M=8.2; W=7.3); fat (M=3.2; W=4.1); fruit and vegetables (M=2.2; W=2.6); followed by the meat (M=2.1; 187 

W=1.7); and lastly the dairy group (M=0.5; W=0.4). The number of portions consumed for fruit and vegetables 188 

are half of those recommended ie. 2.2-2.6 versus 5 recommended a day. And the number of dairy are 0.4-0.5 189 

versus at least 2.0 recommended a day. 190 

3.4. Dietary diversity 191 

The two recent national South Africans surveys (Table 6) [31, 32] showed that overall mean DDS scores for 192 

South Africa are 4.2 and 4.02, respectively. The highest scores are observed in the urban formal settings (4.7 193 

and 4.42, respectively) and the lowest are in the rural and tribal settings (3.3 and 3.17, respectively). Moreover, 194 

in both the surveys, Black South Africans appear to have the lowest DDS (4.0 and 3.63, respectively) while 195 

White South Africans have the highest DDS (5.6 and 4.96, respectively) [31,32].   196 

                                                 
1
 Brick margarine – hard (hydrogenated) margarine packaged in a paper cover  
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Table 6. Mean dietary diversity scores (DDSs) Abased on item from nine food groups, according 197 

to two South African national studies. 198 

 2012 SANHANES (Shisana et al. [32]) 2009 Study (Labadarios et al. [31]) 

    Mean DDS             DDS < 4   Mean DDS DDS < 4 

 Mean 95% CI   Percent 95% CI   Percent 95% CI  

Area        

Urban formal 4.7 4.5-4.9 29.3 25.8-33.1 4.42 4.34-4.07 26 

Urban informal 3.8 3.5-4.1 46.6 40.7-52.6 3.46 3.30-3.61 55.7 

Rural formal 3.6 3.4-3.9 50.7 44.3-57.1 3.64 3.46-3.81 50.1 

Rural informal 3.3 3.2-3.5 59.7 54.6-64.7 3.17 3.05-3.29 63.9 

Province        

Western Cape 4.6 4.3-4.8 28.2 22.5-34.7 4.78 4.66-4.90 15.7 

Eastern Cape 4.0 3.7-4.2 42.1 37.1-47.4 3.38 3.22-3.54 59.6 

Northern Cape 3.8 3.5-4.1 43.6 35.2-52.5 4.05 3.85-4.26 35.1 

Free State  4.0 3.7-4.3 45.1 37.1-53.4 4.40 4.23-4.58 26.6 

Kwa-Zulu Natal 3.7 3.5-4.0 49.3 41.9-56.6 3.97 3.81-4.12 40.8 

North West 3.3 3.1-3.5 61.3 55.3-67.0 3.72 3.43-4.01 44.1 

Gauteng 4.9 4.6-5.2 26.3 21.0-32.2 4.22 4.08-4.31 32.5 

Mpumalanga 4.0 3.5-4.4 46.2 37.3-55.4 4.14 3.95-4.33 30.5 

Limpopo 3.2 2.8-3.6 65.6 52.8-76.5 4.02 3.03-3.45 61.8 

Race        

African 4.0 3.8-4.1 44.9 41.1-48.8 3.63 3.55-3.71 50 

White 5.6 5.2-6.0 14.9 10.2-21.2 4.96 4.82-5.10 9 

Coloured 4.5 4.2-4.7 30.0 26.0-34.4 4.43 4.30-4.56 26 

Asian 4.1 3.7-4.6 31.6 20.8-44.9 4.44 4.29-4.58 26 

Total RSA 4.2 4.1-4.3 39.7 36.7-42.7 4.02 3.96-4.07 38 

 199 

 200 

A local study by Oldewage-Theron and Kruger [27] have shown that households in a peri-urban informal 201 

settlements of the Vaal Triangle in the Gauteng province of South Africa presented with a low mean food 202 

variety score of 3.17±1.21 and a low mean dietary diversity score of 2.82±0.99 based on 0-6 food groups used in 203 

the calculations.   204 

4. Interpreting the findings 205 

The current review sought to identify dietary studies undertaken in South Africa in an effort to describe diets 206 

consumed by adult South Africans and to assess possible dietary deficiencies. Notable findings were that, in 207 

total seven studies provided data on energy and micronutrient intakes. These studies are restricted to the North 208 

West urban and rural areas [20,21], Cape Town urban areas [22], Free State urban and rural areas [25], Vaal 209 

region [27], KwaZulu-Natal rural [19] and urban [23] areas. No studies are available from any other provinces. 210 

There are large variations in energy and macronutrient intakes. Energy intakes range from means of 6973kJ 211 

to 15485kJ in men and 6107kJ to 12302kJ in women. The mean total energy intake of men and women in South 212 

Africa is shown to consistently be lower than the recommendation (except for those living in KwaZulu Natal 213 

and the North West province [19-21]) which could indicate that a large percentage of men and women take in 214 

less than needed. The % energy from protein range from 10.9 to 18.3%; fat from 17 to 37.1% and carbohydrate 215 
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from 47.0 to 69%. The majority of the mean % values of macronutrients (proteins, fats and carbohydrates) lie 216 

within the Acceptable Minimum Distribution Ranges of the DRIs. For instance, the mean % energy from fat is 217 

lower than the maximum of 35% in most of the studies while the mean % energy from protein is just above the 218 

minimum of 10% in some of these studies which can be considered to be on the low side. The differences in 219 

mean values were likely to have been influenced not only by geographic location (urban/rural) but also by 220 

dietary methods used. Urban intakes were generally higher than rural intakes.  221 

It is interesting to note that the main 10 foods consumed are nearly identical in each study. Unfortunately 222 

there are no national data available on portion sizes of foods commonly consumed. The mean DDS for South 223 

Africa in 2009 was 4.02 and it increased to 4.2 in 2012. The lowest mean DDS was found in rural informal 224 

areas, ranging from 3.17 in 2009 and increasing to 3.33 in 2012. The highest mean DDS was found in urban 225 

formal areas increasing from 4.42 in 2009 to 4.70 in 2012. Black South Africans had the lowest mean DDS and 226 

White South Africans had the highest in both 2009 and 2012, indicative of poorer food security in Black South 227 

Africans [31,32]. 228 

South Africa is experiencing rapid urbanization and it is of concern that especially in Kwa-Zulu Natal and 229 

the North West Province % energy intake from fat and added sugar of urban Africans are higher than their rural 230 

counterparts. Furthermore, intakes of fruit and vegetables are very low in South Africans. The PURE study 231 

reported median intake values of less than 150g for rural and urban men and women [34] in comparison with the 232 

recommendation of at least 400g per day. In addition, the data on the PURE study also indicates a higher intake 233 

of micronutrients in the urban than rural South Africans with large percentages of participants not meeting the 234 

DRIs [24].  Both too high energy intake especially from fat and sugars and too low micronutrient intakes are 235 

contributors to risk for cardiovascular diseases (CVDs) that are alarmingly on the rise in Sub Saharan Africa 236 

[35].  The relevance of this study is that this phenomenon is not reported in all the studies, which means that if 237 

correctly addressed the negative nutrition transition accompanying urbanization can be steered towards a more 238 

healthy population.  239 

The South African government introduced compulsory food fortification in 2005 [36]. However, 240 

overconsumption of fortified staple foods (maize porridge and bread), dietary fat, as well as added sugar (not 241 

fortified), may be putting South Africans at risk of non-communicable diseases (NCDs), a health crisis that has 242 

been highlighted in the country [32,36,37]. For instance, it is evident that some South African communities’ 243 

diets (rural and peri-urban) lack food-group diversity, and are very high in cereals (maize), bread and added 244 

sugar [31,32,37]. Noteworthy, fruit and vegetables are regarded as good sources of vitamins and minerals and 245 

contribute to the fiber intake. However, according to the current review, South Africans are consuming less fruit 246 

and vegetables, and in return this could be impacting on the level of micronutrients and fiber in their diet. 247 

Evidence regarding the burden of diseases in South Africa, suggests low fruit and vegetable intake to account 248 

for 3.2% of total deaths and 1.1% of the 16.2 million attributable to disability-adjusted life years (DALYs) [38].  249 

The large consumption of staple foods (maize and bread) may be fueled by the reduced prices linked to these 250 

foods since the Government subsidizes these foods, and reimburses large millers and upgrades smaller millers 251 

with equipment to reinforce compliance with the fortification legislation [39]. In addition no Value Added Tax 252 

(VAT) is paid on these foods. Hence in South Africa, staple foods cost less per unit of energy than animal 253 

products, fruit and vegetables [40,41], and they are the preferred food choices by most people in poorer 254 

communities [31,32].  255 

Therefore, within South African food-insecure households, it is common to find women selecting these 256 

staple foods when shopping for their family [27,31]. These foods typically contain high quantities of refined 257 
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starch, with sugar and fat or oil often added to them when they are prepared to enhance flavor and improve their 258 

satiety [27,36,42]. It is well-documented that overconsumption of foods that are high in refined cereals, sugar 259 

and fat promote weight gain [43]. Of concern is that evidence regarding the burden of diseases in South Africa, 260 

suggests that excess weight gain has caused 36 504 deaths (95% uncertainty interval 31 018  38 637) or 7% 261 

(95% uncertainty interval 6.0  7.4%) of all deaths in 2000 [43]. The burden in women was approximately 262 

double of that in men.  263 

Of note is that chicken is the only meat listed in Table 5. Red meat is among the most expensive food items 264 

in South Africa [41]; as such it is mainly unfordable to poorer communities. Thus chicken appears to be mostly 265 

preferred source of protein. Although the studies on foods listed full cream milk as one of the most frequently 266 

consumed foods, the calcium intake of the men and women in all the reported studies were below the 267 

recommendation implying that the portions consumed were smaller than the recommendations. This could have 268 

an impact on the high incidence of hypertension seen in South Africa [44]. 269 

Another point of note from our results is that South Africa is a nation that frequently consumes tea and 270 

coffee, with the average coffee and tea intakes being about two cups per day [14,25]. Sugar is usually added to 271 

these beverages. In addition, other products like sucrose-sweetened beverages also increase the intake of sugar. 272 

The high sugar intake in all the studies is confirmed by the studies reporting the most frequently consumed food 273 

[14,25]. The recent publication by Vorster et al. [37] showed that the proportion of adults who consumed 274 

sucrose-sweetened beverages doubled over a 5 year period. The mean sugar intake for the urban women was 275 

reported to be 147 grams, for those who consumed sugar. As mentioned previously, overconsumption of foods 276 

that are high in refined sugar promote weight gain which in turn is a risk factor for the development of NCDs 277 

[43,37].  278 

Sucrose-sweetened beverages are often consumed simultaneously with food. This could be impacting on the 279 

absorption of some vitamins and minerals, particularly dietary iron. In fact, Morck et al. [46] have shown that 280 

when a cup of filter or instant coffee is ingested with meals, iron absorption is reduced from 5.88% to 1.64% 281 

and 0.97%, respectively. They further highlights that, when the strength of the instant coffee is doubled, the 282 

absorption level of iron falls even lower to 0.53%. In effect, both tea and coffee contain chemical compounds 283 

called tannins which are the cause of poor absorption.  284 

As mentioned before, bread is also one of the preferred staple foods in the country. Based on various South 285 

African studies it is calculated that bread contributes between 5% and 35% of sodium intake, depending on the 286 

ethnic group being studied [47]. Additionally, in South Africa, salt is added to food when cooking, when eating 287 

at the table, and during food processing, and could contribute on average 40% to total sodium intake [44,46]. 288 

This is a cause for concern since increased salt intake leads to an increase in blood pressure [44,46]. Hence, the 289 

new legislation by the South African government is aimed at salt reduction in bread, breakfast cereals and other 290 

products. Furthermore, advocacy for reducing salt intake and its benefits has been intensified [46]. 291 

There are some limitations to our study notably the use of different dietary intake methodologies applied in 292 

the different studies, the use of a non-South African food composition database in one study [19] and the 293 

inconsistency in the method of reporting dietary data. Since the 24-hour recall is known to under-report dietary 294 

data and the food frequency to over-report data there is a strong possibility that both conditions existed in the 295 

various studies examined in this review [48]. The low energy intakes in females in some studies certainly 296 

suggest under-reporting, particularly in view of the fact that 65.1% are overweight and obese [31]. Finally, none 297 

of the studies reported adjustment for day to day variation. The majority of studies compared the mean intakes 298 

with the DRIs. 299 
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4. Conclusions  300 

There is a paucity of national dietary data on adults in South Africa, with the exception of dietary diversity 301 

which was measured twice in the past few years. However, with the exception of the PURE and CRIBSA 302 

studies there are relatively little representative data on adults. The data which are available indicate that energy 303 

intakes are low in certain studies, particularly in rural areas, while adequate to high intakes were found in urban 304 

areas. The same apply to fat, protein and carbohydrate intakes although they generally still remain within 305 

Acceptable Minimum Distribution Ranges. However, despite national food fortification, the intake of numerous 306 

micronutrients still remain low, particularly calcium, folate, B vitamins, vitamin C, and D. The studies which 307 

showed the lowest mean intakes of micronutrients were Black urban adults in Cape Town [22], Black rural 308 

adults in Kwa-Zulu Natal [19], Black women living in informal settlements in the Vaal region [27], and Indian 309 

adults in Kwa-Zulu Natal [23]. With regard to the low micronutrient intakes, it is not known whether the 310 

monitoring of food fortification is efficient and effective since there has been little research in this regard, or 311 

whether intakes are still low despite efficient fortification. 312 

5. Recommendations 313 

The importance of national dietary surveys as part of a monitoring and surveillance system is of vital 314 

importance to ascertain the nutritional health and wellbeing of the population. Failing this, regular surveys in 315 

different provinces can also provide important information to the Department of Health at a lower cost. Ideally 316 

such surveys should elicit information on both children and adults and should target poor socio-economic and 317 

deep rural areas, and vulnerable groups. Such surveys should use the most reliable and valid dietary assessment 318 

methods taking into consideration the health literacy and levels of education of the participants. Ideally at least a 319 

repeated 24 hour recall, supported by a food frequency questionnaire may prove to be the best options to use 320 

since most studies reported on in this study indicated that they were using validated methods.  321 

It is further recommended that the effectiveness of the current national food fortification system is evaluated. 322 

Are the millers adding the correct levels of fortification mix to the vehicles of fortification, namely wheat flour 323 

and maize meal? It is vital that this is checked since the country has a myriad of small millers selling maize meal 324 

to the public and it may well be that fortification levels are below those which are legislated. 325 

In addition to monitoring and fortification the Department of Health and local health authorities should 326 

continue to strengthen their health promotion efforts with regard to teaching about a balanced diet for optimal 327 

health. In this regard the recently updated food-based dietary guidelines for South Africans [49], should be used 328 

as the basis for educating the population on healthy eating habits to ensure a healthy population.  329 

Overall, it is recommended that data on representative samples be elicited from other provinces in order to 330 

determine macronutrients, micronutrients and commonly eaten foods and their portions sizes. Although 331 

programs that are initiated by the South African government (food fortification and regulation of some foods 332 

such as salt) are important and show a promise in eradicating micronutrient deficiencies and prevent NCDs, they 333 

need to be run effectively if they are to safeguard South Africans’ health. Policy audits need to be done regularly 334 

and their enforcement intensified. In essence, the South African government needs to monitor and fast track 335 

these policies if they are to see their effectiveness. In the light of the afore-mentioned evidence, it is also clear 336 

that education regarding the importance of moderate total food energy and sugar-added beverage intake is 337 

mandatory. Furthermore, the importance of fiber, good fats and sources of proteins as well as vitamin- and 338 
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mineral-rich fruit and vegetables need to be advocated. The recent updated food-based dietary guidelines for 339 

South Africans [49], endorsed by the South African Department of Health, address all these important factors 340 

and should be used as the basis for educating the population on healthy eating habits to ensure a healthy 341 

population.  342 

Acknowledgments 343 

The electronic search was made possible by the: University of Cape Town (UCT), Medical Research Council 344 

(MRC) and Human Sciences Research Council (HSRC), libraries. Datasets were provided by the PURE South 345 

Africa and CRIBSA study groups. The researchers thank the Centre of Excellence in Food Security, Pretoria 346 

University for funding. Sincere gratitude is extended to our language editor Ms Jean Fourie of the Medical 347 

Research Council of South Africa. 348 

Author Contributions 349 

Z.J.M., the primary author, developed the research idea, did part of the literature review, conceptualized and 350 

compiled the review, produced the first draft of the paper and made all corrections resulting from the co-author 351 

edits. N.P.S., assisted in the idea generating, literature search, conceptualization and compilation of the project, 352 

produced the tables and the main report on the studies reviewed, conducted language editing of the submitted 353 

version. J.H., did most part of the literature search, produced the primary tables for the main report, and 354 

conducted the structural editing of the submitted version. A. K., is the principle investigator for South Africa in 355 

the PURE study. E.W-V., was contracted to do the dietary intake collection, coding and analysis in 2005. As 356 

part of the North-West University team she also took responsibility for the data collection, coding and analysis 357 

in 2010. Both were involved in the writing and final editing of the last versions of the paper. All authors had 358 

final approval of the submitted version.  359 

Conflicts of Interest 360 

The authors declare no conflict of interest.  361 

References 362 

1. Labadarios, D.; Steyn, N.; Maunder, E.; MacIntyre, U.; Swart, R.; Gericke, G.; Huskisson, J.; 363 

Dannhauser, A.; Vorster, H.H.; Nesamvuni, A.E.; Conradie, J. The National Food Consumption 364 

Survey (NFCS) – Children aged 1–9 years, South Africa, 1999. SA J Clin Nutr 2001, 14, 2.  365 

2.  Wolmarans, P.; Langenhoven, M.L.; van Eck, M.; Swanepoel, A.S.P. The contribution of 366 

different food groups to the energy, fat and fibre intake of the Coronary Risk factor study 367 

(CORIS) population. S Afr Med J 1989, 75, 167–171. 368 

3. Steyn, K.; Kazenellenbogen, J.M.; Lombard, C.J.; Bourne, L.T. Urbanization and the risk for 369 

chronic diseases of lifestyle in the black population of the Cape Peninsula, South Africa. J 370 

Cardiovasc Risk 1997, 4(2), 135–142, doi: 10.1177/174182679700400210.  371 

4. Langenhoven, M.L.; Steyn, K.; van Eck, M.; Gouws, E. Nutrient intake in the coloured population 372 

of the Cape Peninsula. Ecology of Food and Nutrition 1988, (22), 97-106. 373 



Nutrients 2015, 7 26 

 

 

5. Bourne, L.T.; Langenhoven, M.L.; Steyn, K.; Jooste, P.L.; Laubuscher, J.A.; van der Vyfer, E. 374 

Nutrient intake in the urban African population of Cape Peninsula, South Africa. The BRISK 375 

Study. Cent Afr J Med 1993, 39(12), 238–247.  376 

6. Bourne, L.T. Dietary intake in an urban African population in South Africa with special reference 377 

to the nutrition transition. PhD dissertation, University of Cape Town, Cape Town, 1996. 378 

7. Senekal, M.; Steyn, N.P. Development of Nutritional and Health Monitor. Sovenga, University of 379 

the North, 1997. 380 

8. Steyn, N.P.; Burger, S.; Monyeki, K.D.; Alberts, M.; Nthangeni, G. Seasonal variation in the 381 

dietary intake of the adult population of the Dikgale. SA J Clin Nutr 2001, 14(4), 140–145, ISSN 382 

1607-0658.  383 

9. Venter, C.S.; MacIntyre, U.E.; Vorster, H.H. The development and testing of a food portion 384 

photograph book for use in an African population. J Hum Nutr Diet 2000, 13(3), 205–218, DOI: 385 

10.1046/j.1365-277x.2000.00228.x.  386 

10. Vorster, H.H.; Wissing, M.P.; Venter, C.S.; Kruger. H.S.; Kruger, A.; Malan, N.T.; De Ridder, 387 

J.H.; Veldman, F.J.; Steyn, H.S.; Margetts, B.M.; MacIntyre, U. The impact of urbanization on 388 

physical, physiological and mental health of Africans in the North West Province of South Africa: 389 

the THUSA study. S Afr J Sci 2000, 96, 505–514, ISSN 0038-2353.  390 

11. MacIntyre, U.E.; Venter, C.S.; Vorster, H.H. A culture-sensitive quantitative food frequency 391 

questionnaire used in an African population: 1. Development and reproducibility. Public Health 392 

Nutr 2001, 4(1), 53–62, DOI: http://dx.doi.org/10.1079/PHN200040 393 

12. Steyn, N.P.; Senekal, M.; Brits, S.; Alberts, M.; Mashego, T.; Nel, J.H. Weight and health status 394 

of black women students. S Afr Med J 2000, 90(2), 146–152. 395 

13. Senekal, M.; Steyn, N.P.; Mashego, T.A.; Nel, J.H. Evaluation of body shape, eating disorders 396 

and weight management related parameters in black women students. S Afr J Psychol 2001, 397 

31:45–53, DOI: 10.1177/008124630103100108 398 

14. Nel, J.H.; Steyn, N.P. Report on South African food consumption studies undertaken amongst 399 

different population groups (1983–2000): Average intakes of foods most commonly consumed. 400 

Pretoria, South Africa, 2002. http://www.mrc.ac.za/chronic/foodstudy.pdf (accessed 15 April 401 

2015)  402 

15. Steyn, N.P; Nel, J.H; Casey, A.  Secondary data analysis of dietary surveys undertaken in South 403 

Africa in order to determine usual food consumption of the population.  Public Health Nutr 2003; 404 

6(7): 631-644. 405 

16. Steyn, N.P.; Wolmarans, P.; Nel, J.H.; Bourne, L.T. National fortification of staple foods can Nutr 406 

2007, 11, 3, 307–313, DOI: http://dx.doi.org/10.1017/S136898000700033X. 407 

17. Khan, K.S.; Kunz, R.; Kleijnen, J.; Antes, G. Five steps to conducting a systematic review. J R Soc 408 

Med. 2003 Mar; 96(3): 118–121. 409 

18. FoodFinder database. Medical Research Council of South Africa food composition database. SA 410 

HealthInfo. http://www.mrc.ac.za/FoodComp/ 411 

19. Kolahdooz, F.; Spearing, K.; Sharma, S. Dietary Adequacies among South African Adults in 412 

Rural KwaZulu-Natal. Plos One 2013, 8, 6, DOI:10.1371/journal.pone.006718 413 

http://dx.doi.org/10.1017/S136898000700033X


Nutrients 2015, 7 27 

 

 

20. Wentzel-Viljoen, E.; Kruger, A. PURE research team.  Prospective Urban and Rural 414 

Epidemiological (PURE) study in the North West Province of South Africa. 2005 (Data 415 

unpublished). 416 

21. Wentzel-Viljoen, E.; Kruger, A.  Prospective Urban and Rural Epidemiological (PURE) study in 417 

the North West Province of South Africa. 2010 (Data unpublished). 418 

22. Jaffer, N.; Steyn, N.P.; Peer, N. Dietary data from the Cardiovascular risk in black South Africans 419 

(CRIBSA) study conducted in 2009. (Data unpublished; master thesis in preparation).  420 

23. Naicker A. The prevalence of selected risk markers for non-communicable diseases and 421 

associations with lifestyle behaviours in an Indian community in KwaZulu Natal. PhD thesis, 422 

Potchefstroom campus of the North West University, South Africa. November 2009.  423 

24. Food and Nutrition Board, Institute of Medicine, National Academies. Recommended Intakes for 424 

Individuals, 2004, Accessed 21 June 2015: 425 

http://iom.nationalacademies.org/Global/News%20Announcements/~/media/Files/Activity%20Fi426 

les/Nutrition/DRIs/DRI_Summary_Liwsting.pdf 427 

25. Tydeman-Edwards, R. Obesity, under-nutrition and double burden of disease in the Free State. 428 

MSc Thesis. Faculty of Health Sciences, Department of Nutrition and Dietetics, University of 429 

Free State, South Africa. 2012. 430 

26. Hattingh, Z.; Walsh, C.M.; Bester, C.J.; Oguntibeju, O.O. An analysis of Dietary Micronutrient 431 

Intakes in Two Age Groups of Black South African Women. West Indian Med J 2008, 57, 5, 431–432 

437. 433 

27. Oldewage-Theron, W.; Kruger, R. Dietary diversity and adequacy of women caregivers in a peri-434 

urban informal settlement in South Africa. Nutrition 2011, 27, 4, 420–427, DOI: 435 

10.1016/j.nut.2010.05.013.  436 

28. Msaki, M.M.; Hendriks, S.L. Do food quality and food quantity talk the same? Lesson from 437 

household food security study in Embo, South Africa. J Am 2013, 32, 3, 165–176, DOI: 438 

10.1080/07315724.2013.797859. 439 

29. Msaki, M.M.; Hendriks, S.L. Measuring household food security using food intake indicators in 440 

rural Kwazulu Natal, South Africa. Ecol Nutr 2014, 53, 2, 193–213, 441 

DOI:10.1080/03670244.2013.811386. 442 

30. Audain, K.A.; Kassier, S.M.; Veldman, F.J. Adolescent food frequency and socio-economic status 443 

in a private urban and peri-urban school in Hilton, KwaZulu-Natal. S Afr J Clin Nutr 2014, 27, 4, 444 

201–206, ISSN: 003-8-2469. 445 

31. Labadarios D, Steyn NP, Nel JH. How diverse is the diet of adult South Africans?  Nutr J 2011; 446 

10:33 doi:10.1186/1475-2891-10-3 (http://www.nutritionj.com/content/10/1/33 447 

32. Shisana, O.; Labadarios, D.; Rehle, T.; Simbayi, L.; Zuma, K.; Dhansay, A.; Reddy, P.; Parker, 448 

W.; Hoosain, E.; Naidoo, P.; Hongoro, C.; Mchiza, Z.; Steyn, N.P.; Dwane, N.; Makoae, M.; 449 

Maluleke, T.; Ramlagan, S.; Zungu, N.; Evans, M.G.; Jacobs, L.; Faber, M. & SANHANES-1 450 

Team (2013). South African National Health and Nutrition Examination Survey (SANHANES-1). 451 

HSRC Press, Cape Town, 2013, ISBN (pdf) 978-0-7969-2447-6. 452 

33. World Health Organization. Guideline: Sugars intake for adults and children. Geneva, WHO 453 

2015 http://apps.who.int/iris/bitstream/10665/149782/1/9789241549028_eng.pdf?ua=1 454 

http://www.nutritionj.com/content/10/1/33


Nutrients 2015, 7 28 

 

 

34. Dolman R.C; Wentzel-Viljoen E.; Jerling J.C.; Feskens E.J.M; Kruger A.; Pieters M. The use of 455 

predefined diet quality scores in the context of CVD risk during urbanization in the South African 456 

Prospective Urban and Rural Epidemiological (PURE) study. Public Health Nutrition 2013 ,17(8), 457 

1706–1716. doi:10.1017/S1368980013002206 458 

35. Mayosi, B.M.; Flisher, A.J.; Lalloo, U.G.; Sitas, F.; Tollman, S.M.; Bradshaw, D. The burden of 459 

non-communicable diseases in South Africa. Lancet 2009 374(9693), 934-947.  460 

36. South African Department of Health. Foodstuffs, Cosmetics and Disinfectants ACT, 1972 (ACT 461 

NO. 54 OF 1972). Regulations relating to the fortification of certain foodstuffs. Government 462 

Gazette, Republic of South Africa. Available online:  463 

http://www.grainmilling.org.za/fortification%20regulations.pdf (accessed on April 16, 2015).  464 

37. Vorster, H.H.; Kruger, A.; Wentzel-Viljoen, E.; Kruger, H.S.; Margetts, B.M. Added sugar intake 465 

in South Africa: findings from the Adult Prospective Urban and Rural Epidemiology (PURE) 466 

cohort study. Am J Clin Nutr 2014, 99, 1479–86. 467 

38. Schneider, M.; Norman R.; Steyn, N.; Bradshaw, D. and the South African Comparative Risk 468 

Assessment Collaborating Group. Estimating the burden of disease attributable to low fruit and 469 

vegetable intake in South Africa in 2000. S Afr J Clin Nutr 2007, 97, 717–723. 470 

39. The Department of Health South Africa and UNICEF South Africa. A Reflection of the South 471 

African Maize Meal and Wheat Flour Fortification Programme (2004 to 2007). Available online: 472 

http://www.unicef.org/southafrica/SAF_resources_wheatfortificationn.pdf (accessed on April 16, 473 

2015).  474 

40. Steyn, N.P.; Nel, J.H.; Parker, W.; Ayah, R.; Mbithe, D. Urbanisation and the nutrition transition: 475 

a comparison of diet and weight status of South African and Kenyan women.  Scand J Public 476 

Health 2012, 40, 3, 229–238, DOI: 10.1177/1403494812443605. 477 

41. Temple, N.J.; Steyn, N.P. Food prices and energy density as barriers to healthy food patterns in 478 

Cape Town, South Africa. J Hunger Environ Nutr 2009, 4, 203–479 

213.DOI:10.1080/19320240902915474. 480 

42. Kruger, A.; Lekalakala-Mokgele, S.E.; Wentzel-Viljoen, E.  Rural and Urban Older African 481 

Caregivers Coping With HIV/AIDS are Nutritionally Compromised. Journal of Nutrition in 482 

Gerontology and Geriatrics 2011, 30, 274–290. 483 

43. Joubert, J.; Norman, R.; Bradshaw, D.; Goedecke, J.H.; Steyn, N.P.; Puoane, P. and the South 484 

African Comparative Risk Assessment Collaborating Group. Estimating the burden of disease 485 

attributable to excess body weight in South Africa in 2000. S Afr J Clin Nutr 2007, 97, 683–690. 486 

44. National High Blood Pressure Education Program (NHBP EP). The Seventh report of the Joint 487 

National Committee on Prevention, Detection, Evaluation, and Treatment of high Blood Pressure. 488 

NIH Publication No 03-5231: US Department of Health and Human Services, May 2003. 489 

45. Morck, T.A.; Lynch, S.R.; Cook, J.D. Inhibition of food iron absorption by coffee. Am J Clin Nutr 490 

1983, 37, 3, 416–420. 491 

46. Wentzel-Viljoen, E.; Steyn, K.; Ketterer, E.; Charlton, K.E. “Use salt and foods high in salt 492 

sparingly”: a food-based dietary guideline for South Africa. S Afr J Clin Nutr 2013, 26(3), 105–493 

113, ISSN: 003-8-2469.  494 

47. South African Department of Health. Foodstuffs, Cosmetics and Disinfectants ACT, 1972 (ACT 495 

NO. 54 OF 1972). Regulations relating to the reduction of sodium in certain foodstuffs and related 496 



Nutrients 2015, 7 29 

 

 

matters. Government Gazette, Republic of South Africa. 20 March 2013. Available online: 497 

http://www.heartfoundation.co.za/sites/default/files/articles/South%20Africa%20salt%20legislati498 

on.pdf (accessed on April 16, 2015).  499 

48. Steyn, N.P., Temple, N.(eds.) Community Nutrition Textbook for South Africa. Parow, MRC, 500 

2009. 501 

49. Vorster, H.H.; Badham, J.B.; Venter, C.S.  An introduction to the revised food-based dietary 502 

guidelines for South Africa. S Afr J Clin Nutr 2013, 26(3)(Supplement), S5-S12. 503 


