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Abstract

Background: A national survey found that micronutrient deficiencies are pre-
valent in South African children, particularly calcium, iron, zinc, riboflavin, niacin,
vitamin B6, folate, vitamin A, E and C. Mandatory fortification of maize meal and
wheat flour were introduced in 2003 to combat some of the deficiencies found in
children. To date however, there has not been a national survey on dietary intake
in adults.
Objectives: The main objectives of this study were to evaluate the micronutrient
intake of the diet consumed by the average adult South African by means of
secondary data analyses and secondly to evaluate the effects of fortification on
selected nutrient intakes.
Study design: Secondary data analysis was carried out with numerous dietary
surveys on adults to create a database that included sampling (and weighting)
according to ethnic/urban–rural residence in line with the population census, of
which 79% were black Africans and the majority resided in rural areas. The effect
of fortification was evaluated by substituting fortified foods in the diet for the
unfortified products.
Subjects: The combined database used in this study comprised 3229 adults.
Results: Mean calcium, iron, folate and vitamin B6 intakes were very low parti-
cularly in women. Mean intakes of most micronutrients were lower in rural areas.
Fortification of maize meal and wheat flour (bread) raised mean levels of thia-
mine, riboflavin, niacin, vitamin B6 and folate above the recommended nutrient
intakes (RNIs). In women, despite fortification, mean iron intakes remained
below the RNIs, as did calcium since it was not in the fortification mix.
Conclusion: The average dietary intake of adults was of poor nutrient density,
particularly in rural areas. Fortification of maize meal and wheat flour (bread)
considerably improved mean vitamin B6, thiamine, riboflavin, niacin, folate and
iron intakes as well as the overall mean adequacy ratio of the diet.
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Micronutrients

Micronutrient deficiencies affect about two billion people

globally1. Of these deficiencies vitamin A, iron, zinc and

iodine are still major public health problems in the

developing world with vitamin C, D and B deficiencies

having declined considerably in recent decades2. The

impact of micronutrient deficiencies is established early in

life and leads to growth stunting, decreased cognitive

abilities, greater severity and rates of infection and

decreased output of both physical and mental capacity3.

Micronutrient deficiencies continue to contribute to the

burden of morbidity and mortality in South Africa. A high

prevalence (39%) of suboptimal vitamin A deficiency

(serum retinol , 20 mg dl21) was found in South African

preschool children in 1994 in a nationally representative

survey. Furthermore, 11% of children had a haemoglobin

concentration of less than 11 g dl21 and 25% had low iron

stores (ferritin , 12 mg dl21)4. Numerous dietary surveys

have supported findings of micronutrient deficiencies in

both children5 and adults6,7.

Results of a study to assess the attributable burden due

to selected deficiencies estimates that, in 2000, about 3000

deaths in children aged below 4 years due to diarrhoea

were attributed to vitamin A deficiency. Furthermore, 519

maternal deaths were attributed to vitamin A deficiency in

pregnant women, while more than 3000 perinatal deaths

were attributed to iron deficiency anaemia in 20008.
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No national biochemical data are available for adults.

However, some localised studies have shown high pre-

valences of iron deficiency in pregnant and non-pregnant

women9–11 while others did notB12. High levels of vita-

min A deficiency, particularly in HIV-infected adults13,14

also in women from a rural area in South Africa, have

been reported11.

In 1999, the first National Food Consumption Survey

(NFCS) was undertaken in South Africa in 1- to 9-year-old

children5. This survey showed that many micronutrients,

including calcium, iron, zinc, vitamin A, C and E, niacin,

riboflavin, vitamin B6 and folate, were deficient in the diet,

particularly in rural children. Isolated studies in adults have

shown similar micronutrient deficiencies and support the

findings in children6,7. The underlying reason for these

deficiencies has been attributed to the fact that the most

commonly consumed foods, namely maize, sugar, tea and

bread, are not good sources of the deficient nutrients15.

One of the outcomes of the NFCS was the initiation of a

national mandatory food fortification programme by the

Department of Health. Since maize meal and bread were

the most commonly consumed staple foods, it was deci-

ded to use them as vehicles for fortification. Hence,

vitamin A, iron, zinc, folic acid, thiamine, niacin, vitamin

B6 and riboflavin have been added to maize meal and

wheat flour in South Africa since October 200316. This

was considered to be a sustainable and relatively inex-

pensive way to eradicate vitamin and mineral deficiencies

without changes in traditional food consumption pat-

terns17. However, the effectiveness of this mandatory

fortification process in the dosage supplied to the average

South African adult has not been evaluated. The research

questions of this study relate to the micronutrient ade-

quacy of the dietary intakes of adult South Africans and

the possible impact of mandatory fortification of maize

meal and wheat flour on the average micronutrient intake

of adults.

Methods

Since there has never been a national dietary survey of

adults in South Africa, secondary data analysis was con-

ducted on existing dietary databases (raw data) obtained

from surveys undertaken in South Africa between 1983

and 200018. Data were extrapolated from surveys on

adults and the following databases were utilised to dif-

fering degrees: Lebowa Study (black rural, 1–25 years;

n 5 483)19; Dikgale Study (black rural adults 19–60 years;

n 5 209)20; Black Risk Factor Study (BRISK) (black urban

3–601 years; n 5 1507)21; Transition Health and Urbani-

sation Study (THUSA) (black urban and rural adults

18 years and older; n 5 890)22; THUSA Bana Study (black

urban and rural children 6–18 years; n 5 1257)23; First

Year Female Student (FYFS) Project (black urban and

rural women 18–34 years; n 5 136)24; Weight and Risk

Factor Study (WRFS) (adults 18 years and older from all

ethnic groups; n 5 449)25; the Coronary Risk Factor Study

(CORIS) (white adults 15 years and older; n 5 1784)26;

and the NFCS5 data (children from all ethnic groups;

n 5 2868).

Dietary intakes from studies that used the 24-hour

recall method were combined to produce a single adult

estimate, using ratios between urban and rural intakes per

province as calculated from the 1996 census data to

generate a composite ‘average’ South African intake for

males and females. The weighting of these data sets gives

proportional representation of children aged 15 years and

older (n 5 3229). The 1996 census data were used

because these results were validated against the NFCS5,

which used the sampling framework of the 1996 census.

Validations of results of the combined data set were

carried out as follows. First, the NFCS5 data were utilised

since this study was conducted nationally in all nine

provinces, and can be seen as representing South African

children as a whole. The NFCS data were divided into 18

strata (nine provinces: urban and rural within each pro-

vince), and each stratum was divided into two age

groups, i.e. 1–5 and 6–9 years. Intakes, measured by per

capita consumption and percentage in group consuming

various items in each of these 36 cohorts (18 3 2 age

groups), were correlated with each of the different data

sets reported above19–26 with similar ages and geo-

graphical regions, where available. Children’s data (per

capita intake and percentage consuming an item) were

also correlated with adult data in similar geographical

regions. Results showed clear correlations among NFCS

children’s data and adult data sets within similar

regions27.

The next step was to determine the relationship

between intakes of different cohorts, because of a lack of

adult data sets representing all cohorts. Factor analyses,

using food items consumed as observations and per

capita consumption per cohort (as well as percentage

consuming the food items per cohort), were used to

establish relationships between the 18 cohorts. Results

showed clearly that cohorts with similar population

distribution characteristics (with regard to race and

urban/rural distribution) had similar food consumption

patterns27.

Having established that relationships exist between

different cohorts and also between NFCS data and the

adult data sets per cohort led to a combined database

being generated using weights described above, to give

proportional representation of South Africans of 15 years

and older (n 5 3229)27.

The final step was to establish measures of validity and

reliability for the food lists created by the weighed esti-

mates of the original databases. Concurrent validity was

established by comparing intakes with those of the

Food and Agricultural Organization’s (FAO) food

balance sheets27, and further, with intakes calculated for

308 NP Steyn et al.

https://doi.org/10.1017/S136898000700033X Published online by Cambridge University Press

https://doi.org/10.1017/S136898000700033X


corresponding items in other countries. Reliability was

determined by comparing adult data with that of the

NFCS data in order to ascertain that a smooth, logical flow

from ‘children’ consumption to ‘adult’ consumption was

achieved27.

Comprehensive detail of the methodology is presented

in the publication ‘Report on Food Consumption Studies

Undertaken Amongst Different Population Groups

(1983–2000). Average Intakes of Foods Most Commonly

Consumed’27.

Calculation of nutrient adequacy ratios (NARs)

In order to determine the micronutrient adequacy of the

diet, an NAR28 was calculated for each micronutrient:

vitamin A, B6, B12, C, niacin, thiamine, riboflavin and

minerals calcium, iron and zinc. NAR was calculated as

the ratio of the intake of a nutrient divided by the

recommended intake for that nutrient (RNI), using

World Health Organization/FAO recommended intakes29,

which are set at 2 standard deviations above the average

requirements. The RNI have been recommended for use

in developing countries since they provide options on

cut-off levels depending on bioavailability with regard to

nutrients such as iron and zinc when the diet is pre-

dominantly plant- and/or legume-based. In the case of

iron and zinc, the category for moderate bio-

availability was used in the present study. The mean

adequacy ratio (MAR) was calculated as the measure of

adequacy of the overall diet: MAR 5 sum of each NAR

(truncated at 1)/number of nutrients28. For both NAR and

MAR, a value of 1.0 or 100% is the ideal, since it means

that the intake is the same as the requirement.

The micronutrient intake of the participants, as calcu-

lated by secondary data analyses, was re-calculated by

substituting the nutrient values for maize meal porridge

and bread with values from analysed fortified samples of

maize meal porridge30 and fortified white and brown

bread, currently available in the market (N Vorster,

personal communication). Table 1 provides the nutrient

values per 100 g of unfortified and fortified maize meal

porridge, white and brown bread, used in the calcula-

tions. The percentage of persons consuming maize meal

and wheat flour was calculated and the average amount

consumed per person or per capita were also calculated.

Data analyses

Data were analysed using SAS System for Windows,

Release 8.02 (SAS Institute Inc.). The dietary databases

used in this study made use of the Medical Research

Council Food Composition Tables and software31.

Results

With regard to micronutrients and minerals (Table 2), men

had mean calcium (557.6mg), folate (281.6 mg), riboflavin

(1.2mg) and vitamin B6 (1.2mg) intakes less than 75% RNI,

while the remaining nutrients were closer or greater than

100% RNI. In women, the intakes were far poorer. Both

calcium (410.3mg) and iron (8.8mg) lay below 50% RNI,

while folate (231.4) and vitamin B6 (0.9mg) were less than

75% RNI. The only mean intakes above 100% RNI in

women were zinc, vitamin A, C and vitamin B12. The

poorer quality of the women’s diet is also reflected by their

MAR of 60% compared with 66% for men.

Table 3 presents data for urban and rural areas. There

are large differences between the two areas, with urban

areas having a better-quality diet overall than that of rural

areas (MAR 67.5% vs. 57%). In urban areas, only mean

calcium (593.4 mg), iron (10.5 mg) and folate (265.1 mg)

intakes fall below 75% RNI. In rural areas, mean calcium

(343.4 mg), iron (9.5 mg), folate (243.4 mg), vitamin B6

(0.9 mg) and vitamin E (6.1 mg) levels are low.

Table 4 shows the outcomes of fortification on the

mean nutrient intakes of males and females. In males,

mean nutrient intakes increased to at/above the RNIs for

all nutrients with the exception of folate in urban areas. In

women, in urban areas, thiamine, folate and iron intakes

remained below the RNIs, while in rural areas only iron

remained below the RNI. Furthermore, there was an

overall improvement in MAR, which increased in males

and females and in urban and rural areas. Fortification

increased MAR in men from 65.8% to 79.9% and in

women from 59.9% to 72.7%.

Table 5 presents data on the intake of staple food items.

It should be noted that the percentage and per capita

intake of maize meal porridge (858 g) and bread/fat cakes

(147.1 g) are considerably higher in rural areas than in

urban areas. This accounts for the greater improvements

Table 1 Mean values (per 100 g) for cooked stiff maize, meal porridge* and bread- with and without fortification

Food Iron (mg) Zinc (mg) Vitamin A (mg) Vitamin B1 (mg) Vitamin B2 (mg) Niacin (mg) Vitamin B6 (mg) Folic acid (mg)

UF maize meal 0.2 0.22 0 0.08 0.01 0.2 0.01 3.0
F maize meal 1.3 0.63 34 0.13 0.05 1.2 0.12 46.0
UF white bread 1.2 1.0 0 0.15 0.04 1.2 0.07 97.0
F white bread 3.6 1.7 83.4 0.28 0.16 3.1 0.24 81.7
UF brown bread 1.5 1.4 0 0.16 0.06 2.6 0.14 42.0
F brown bread 3.8 2.2 73.4 0.28 0.15 4.6 0.30 82.0

UF – unfortified food as per original dietary survey; F – fortified food.
* Wolmarans et al.30 .
-Nonnie Voster, personal communication, previously from Pioneer Foods South Africa.
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Table 2 Mean micronutrient intake of South African adults as derived from secondary dietary analysis

Men (n 5 1505) Women (n 5 1726) RNI

Micronutrients Mean SD 95% LCI 95% UCI Mean SD 95% LCI 95% UCI Men Women

Calcium (mg) 557.6 545.5 530.0 585.2 410.3 384.9 392.2 428.5 1000 1000
Iron (mg) 11.6 7.8 11.2 11.9 8.8 5.8 8.5 9.1 14 29
Zinc (mg) 11.9 9.8 11.4 12.4 8.4 5.9 8.1 8.6 7.0 4.9
Folate (mg) 281.6 217.2 270.6 292.6 231.4 190.6 222.4 240.4 400 400
Niacin (mg) 16.5 13.7 15.8 17.2 12.6 8.5 12.2 12.9 16 14
Riboflavin (mg) 1.2 1.3 1.1 1.3 0.9 0.9 0.9 0.9 1.3 1.1
Thiamine (mg) 1.3 0.7 1.2 1.3 0.9 0.6 0.9 1.0 1.2 1.1
Vitamin A (RE) 741.9 1965.1 642.6 841.3 759.2 1764.2 675.9 842.5 600 500
Vitamin B6 (mg) 1.2 0.9 1.1 1.2 0.9 0.6 0.9 0.9 1.3–1.7 1.3–1.5
Vitamin C (mg) 63.3 125.7 56.9 69.6 59.1 127.7 53.1 65.1 45 45
Vitamin B12 (mg) 5.9 18.6 4.9 6.8 4.8 15.1 4.1 5.6 2.4 2.4
Vitamin E (mg) 9.0 9.9 8.5 9.5 7.1 6.9 6.8 7.4 10 7.5

NAR %
Calcium 51.4 51.3 48.9 54.0 36.8 34.7 35.1 38.4 100% 100%
Iron 76.5 53.2 73.8 79.2 45.7 40.5 43.8 47.6 100% 100%
Zinc 157.4 131.9 150.8 164.1 162.2 118.6 156.6 167.8 100% 100%
Folate 70.4 54.3 67.7 73.2 57.8 47.7 55.6 60.1 100% 100%
Niacin 103.3 85.5 98.9 107.6 88.2 59.9 85.4 91.0 100% 100%
Riboflavin 91.9 99.7 86.9 96.9 84.9 83.9 81.0 88.9 100% 100%
Thiamine 104.7 59.6 101.7 107.7 90.3 50.7 87.9 92.7 100% 100%
Vitamin A 123.7 327.5 107.1 140.2 143.5 318.3 128.5 158.6 100% 100%
Vitamin B6 84.6 67.9 81.1 88.0 68.3 47.7 66.0 70.6 100% 100%
Vitamin C 145.5 291.6 130.7 160.2 134.3 294.0 120.4 148.2 100% 100%
Vitamin B12 244.1 773.7 204.9 283.3 201.5 631.1 171.7 231.3 100% 100%
Vitamin E 120.3 132.7 113.5 127.0 95.0 92.1 90.6 99.4 100% 100%
MAR % 65.8 20.2 64.8 66.9 59.9 19.9 59.0 60.9 100% 100%

SD – standard deviation; LCI – lower confidence interval; UCI – upper confidence interval; RNI – recommended nutrient intake; NAR – nutrient adequacy ratio,
calculated as intake/RNI 3 100%; MAR – mean adequacy ratio, calculated as sum of RNIs/no. of nutrients.

Table 3 Mean micronutrient intake of South African adults by urban and rural distribution

Urban (n 5 2208) Rural (n 5 1023)

Nutrients Mean SD 95% LCI 95% UCI Mean SD 95% LCI 95% UCI

Calcium (mg) 593.4 524.0 571.6 615.3 343.4 363.6 321.0 365.7
Iron (mg) 10.5 7.6 10.2 10.8 9.5 6.1 9.1 9.9
Zinc (mg) 11.1 9.1 10.7 11.4 8.7 6.6 8.3 9.1
Folate (mg) 265.1 212.2 256.3 274.0 243.4 198.0 231.3 255.6
Niacin (mg) 17.0 13.1 16.4 17.5 11.4 8.2 10.9 11.9
Riboflavin (mg) 1.3 1.3 1.2 1.4 0.8 0.8 0.7 0.8
Thiamine (mg) 1.0 0.7 1.0 1.1 1.2 0.6 1.2 1.2
Vitamin A (RE) 924.5 2039 839.4 1009.6 570.3 16 734 467.7 673.0
Vitamin B6 (mg) 1.2 0.9 1.1 1.2 0.9 0.6 0.8 0.9
Vitamin C (mg) 76.7 158.7 70.1 83.3 42.5 70.1 38.2 46.8
Vitamin B12 (mg) 6.2 18.6 5.4 7.0 4.4 15.0 3.5 5.4
Vitamin E (mg) 9.6 9.7 8.2 10.0 6.1 6.3 5.7 6.5

NAR %
Calcium 54.4 48.4 52.4 56.4 30.9 34.1 28.8 33.0
Iron 62.9 54.6 60.6 65.2 55.7 42.8 53.1 58.3
Zinc 178.1 140.1 172.2 183.9 141.0 101.5 134.8 147.3
Folate 66.3 53.1 64.1 68.5 60.9 49.5 57.8 63.9
Niacin 112.0 83.6 108.5 115.5 76.4 54.0 73.1 79.7
Riboflavin 108.8 105.1 104.4 113.2 65.1 67.3 60.9 69.2
Thiamine 91.0 60.3 88.5 93.5 103.9 49.0 100.9 106.9
Vitamin A 165.8 356.3 151.0 180.7 101.7 286.1 84.1 119.3
Vitamin B6 82.3 66.6 83.5 89.1 63.8 45.3 61.0 66.6
Vitamin C 175.2 367.2 159.9 190.5 97.2 160.8 87.3 107.0
Vitamin B12 257.2 775.8 224.8 289.6 184.8 625.1 146.4 223.1
Vitamin E 127.8 129.5 122.4 133.2 81.6 84.5 76.4 86.8
MAR % 67.5 20.8 66.6 68.4 57.0 18.4 55.9 58.1

SD – standard deviation; LCI – lower confidence interval; UCI – upper confidence interval; RNI – recommended nutrient intake; NAR – nutrient adequacy ratio,
calculated as intake/RNI 3 100%; MAR – mean adequacy ratio, calculated as sum of RNIs/no. of nutrients.
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in mean nutrient intakes in the rural areas as a result of

fortification.

Discussion

The study has certain limitations that need to be

acknowledged. The results generated are from the com-

bined database which is not based on a national survey of

adults. Furthermore, the studies included in the database

were undertaken over different time periods, specifically

the study on white adults, which was undertaken in the

late 1970s. It should also be recognised that most of these

studies were undertaken using a single 24-hour recall,

which places further questions on the validity of the data

since the 24-hour recall has been reported to underreport

nutrient intake.32 However, since there are no national data

on adult South Africans, we believe that the present data

fill a gap and provide some trends, provided the limitations

are recognised and acknowledged. Furthermore, the data

can be utilised to illustrate the benefits of fortification.

Overall the micronutrient content of the diet of adult

South Africans appeared to be far from optimal and

reflected one having numerous deficiencies. Since the

black population comprises 79% of the population of

South Africa33, the overall dietary intake resulting from

the secondary data analyses mainly reflects their eating

pattern. The large majority of the African population still

lives on a low income of less than 10 dollars a day; only

20.4% have grade 12 or higher education level and 33.7%

are unemployed33.

The data resulting from this study showed that four

nutrients were particularly low in the diet of adults;

namely calcium, iron, folate and vitamin B6. In

children studied in the NFCS5, the most deficient micro-

nutrients were vitamin A, calcium, iron, zinc, folate,

vitamin B6, niacin, riboflavin and vitamin C and E.

Hence, deficiencies of calcium, iron, folate and vitamin B6

appear to be common to both adults and children.

Furthermore, in the NFCS micronutrient intakes were

generally far lower in rural areas, which was also the

case in the present study. This would most probably

Table 4 Mean micronutrient intakes of South African adults with fortified* maize and bread substituted for the unfortified products

Urban UF Urban F Rural UF Rural F All UF All F WHO RNI

Men
Iron 12.7 17.6- 10.3 23.9- 11.6 20.5- 14
Zinc 13.6- 15.1- 10.1- 15.0- 11.9- 15.1- 7.0
Folate 321.5 374.7 235.4 675.8- 281.6 514.2- 400
Niacin 20.6- 24.7- 11.8 24.0- 16.5- 24.4- 16
Riboflavin 1.5- 1.8- 0.8 1.3- 1.2- 1.5- 1.1
Thiamine 1.2- 1.5- 1.3- 1.9- 1.3- 1.7- 1.1
Vitamin A 1031- 1193- 408 833- 742- 1026- 600
Vitamin B6 1.4- 1.8- 0.9 2.1- 1.2 1.9- 1.3 (1.5)
MAR 72.3 79.3 58.3 80.6 65.8 79.9 100%

Women
Iron 8.7 12.0 9.0 20.5 8.8 16.0 29
Zinc 8.9- 10.0- 7.7- 14.0- 8.4- 10.9- 4.9
Folate 217.6 265.1 247.4 604.0- 231.4 422.1- 400
Niacin 13.9 16.7- 10.9 21.3- 12.6 18.8- 14
Riboflavin 1.1- 1.2- 0.7 1.2- 0.9 1.2- 1.1
Thiamine 0.9 1.0 1.1- 1.7- 0.9 1.3- 1.1
Vitamin A 834.8- 941.6- 672.5- 1035- 759.2- 984.4- 500
Vitamin B6 0.9 1.2- 0.8 1.9- 0.9 1.5- 1.3
MAR 63.4 70.1 56.0 75.6 59.9 72.7 100%

UF – unfortified; F – fortified; WHO – World Health Organization; RNI – recommended nutrient intake; MAR – mean adequacy ratio, calculated as sum of RNIs/
no. of nutrients.
* Fortification mix does not include calcium, vitamin C and vitamin E.
-Mean value lies above the RNI.

Table 5 Intake of staple foods (maize and bread) by South Africans (n 5 3229)

Urban Rural

Food item

% Persons
consuming

the food

Average g person21

day21 of
consumers only

Average
g person21 day21

per capita

% Persons
consuming

the food

Average g person21

day21 of
consumers only

Average
g person21 day21

per capita

Maize porridge 63.4 771.5 488.8 94.7 906.5 858
Brown bread 51.1 156.9 80.2 59.6 172.5 102.9
White bread 33.7 164.6 55.4 22.5 153.8 34.7
Fat cakes* 5.5 146.5 8.1 5.8 164.6 9.5

* Round pieces of bread dough deep-fried in oil.
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be due to the fact that the rural areas in South Africa are

more economically and socially deprived than the urban

ones33.

Berner et al.34 evaluated the effects of food fortification

on the diet of Americans older than 1 year. In a similar

process to the present study, the researchers theoretically

calculated micronutrient values of food, with and without

fortification. In total, 246 food items were found to be

fortified, most of these being in a breakfast cereal cate-

gory (183) or in a fortified beverage (38); 21 meal repla-

cements and supplementation and four calcium-fortified

beverages. Median intakes for the population as a whole

(with fortification) exceeded recommended dietary

allowances (RDA) with the exception of vitamin A, cal-

cium, iron and zinc. Furthermore, vitamin C and folate

would also have been below RDA if not fortified.

To be effective and safe, fortification should reach

people in need while at the same time not contributing to

excessive intakes34. Hence, policy-makers and the food

industry need to have updated and reliable data on what

the population consumes in order to introduce fortifica-

tion at a national level. Langenhoven et al.35 showed that

maize meal and bread are the main staple foods of South

Africans, hence their fortification will benefit the majority

of the population. This was shown to be true for the

present study, since fortification of two main staple foods

made significant improvement to the adults’ micro-

nutrient intakes. Furthermore, the greatest improvements

were found in rural areas where they are most needed.

This demonstrates how government policies can have a

major beneficial effect on dietary intake and ultimately on

nutritional health.

However, the benefits of fortification may not reach

everyone. There are areas in South Africa where people

do not eat bread or maize meal on a regular basis. For

example, on some farms in the Western Cape Province,

workers and their families are supplied with potatoes,

since these grow on the farm and are accessible and

available to workers as a source of staple food.7 In

Durban, there is a large Asian population who mainly

consume rice.36 It is thus necessary to realise that South

Africa is very diverse with regard to its ethnic and cultural

groups and this influences dietary patterns. Not all groups

consume maize meal as a staple food, and wheat (bread)

consumption may be less than expected when starches

such as potatoes7 or rice36 are available as an economical

option to bread.

Yip and Ramakrishnan37 have highlighted the issues

that need to be addressed regarding fortification, parti-

cularly in developing countries. The first of these is a lack

of data that demonstrate the effectiveness of fortification

and the second is the need for good monitoring systems.

In South Africa, both of these issues are of concern.

Mandatory iodation of salt was introduced nationally in

1995. However, results from an iodine-deficiency survey38

in 1998 in primary-school children showed that there

were up to 42% of schools in certain provinces where

children were found to be iodine deficient. The reasons

proposed for this situation were the fact that 6.5% of

households used non-iodised salt (meant for agriculture)

and further that there was under or non-iodation of a

substantial percentage of household salt. Hence, there

needs to be continuous monitoring to ensure the effec-

tiveness of the fortification process in terms of the stability

of the products from factory to household. How effec-

tively the mandatory fortification of wheat and maize is

monitored is still not clear.

Furthermore, fortification in the South African scenario

does not solve all micronutrient deficiencies. Some

nutrients like calcium may not be present in the for-

tification mix, while others like iron may possibly not

meet the high demands for iron, particularly by women of

childbearing age. It is therefore prudent to follow other

options for improving the micronutrient quality of diet in

the long term, namely supplementation (of iron and

vitamin A), diversification and nutrition education37. A

supplementation programme of iron and folate to preg-

nant women and vitamin A in children has been running

for a number of years in South Africa. With regard to

education, the Department of Health has demonstrated

their concern for the nutritional health of the population

by developing and implementing food-based dietary

guidelines for South Africa39. These include the following

guidelines aimed at improving micronutrient intake,

particularly of iron, zinc and calcium: ‘Foods from animals

can be eaten every day’ and ‘Eat dry beans, split peas and

soya regularly’ and to improve vitamin A, folate and

vitamin C: ‘Eat plenty of vegetables and fruit every day’.

Conclusion

The average diet of South African adults was low in iron,

calcium, folate and vitamin B6, particularly in women and

in rural areas. Fortification of maize meal and wheat flour

(bread) considerably improved mean vitamin B6, thia-

mine, riboflavin, niacin, folate, zinc and iron intakes and

increased the overall MAR of the diet.
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