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Abstract
This study analysed the baseline dietary intake of people living with HIV/AIDS in the African community of Bloemfontein.  A val-
idated food frequency questionnaire was used to assess the dietary intake of both macronutrients and micronutrients in 35 HIV-pos-
itive/AIDS patients.  The patients demonstrated energy and dietary intake of major macronutrients higher than the estimated energy
intake (EER) and recommended daily allowance (RDA) respectively and this tended to be higher (P<0.05) in males than in females.
The result also showed that the mineral and trace element dietary intake exceeded the RDA/AI (adequate intake), except for iodine
(82.9%) and selenium (40%).  The majority of the patients reported adequate intake of most vitamins; however a relatively high per-
centage of the patients indicated an inadequate intake for folate (34.3%) and vitamin D (25.7%).  It is envisaged that the high dietary
intake of major macronutrients and micronutrients will help in maintaining the nutritional status and in reducing wasting in the
patients.  However, the relatively high percentage of the patients with an inadequate intake of iodine, selenium, folate and vitamin
D is of great concern and calls for urgent attention, hence further in-depth research is recommended.
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Introduction
Good nutrition is the cornerstone for maintaining an optimum immune
response.1 Normal antibody production, phagocytic cell and T-lymphocyte
functions depend on the adequate intake of energy, protein, fat, minerals and
vitamins.2, 3 It is a fact that malnutrition alters the immune function with a
subsequent increase in susceptibility to infections4, faster disease progres-
sion3, 5, 6, reduced functional status, quality of life, and increased morbidity
and mortality.3, 7

Nutritional deficiencies are well-documented complications of HIV infec-
tion.8, 9, 6 HIV-positive/AIDS patients develop severe protein and energy mal-
nutrition; although the severity of protein and energy malnutrition depends on
the stage of HIV infection/AIDS.10 Several vitamins and minerals have been
found to be deficient as well.11 The pathogenesis of nutritional impairment in
HIV-positive patients is multifaceted and includes decreased food intake,
decreased nutrient absorption and decreased efficiency of utilisation, in addi-
tion to increased nutritional demand.12, 13 Literature reports14, 15 clearly indi-
cate that HIV infection contributes to malnutrition for physiological reasons
related to HIV infection itself and because most people living with HIV/
AIDS, particularly in developing countries, often have diets that are deficient
in energy, proteins, vitamins and other nutrients. Friis and Michaelsen16 re-
ported that macro-and micronutrient deficiencies could impair host immune
functions and promote viral replication and pathogenicity, thus potentially
affecting the clinical course of HIV infection. Therefore, nutrition may play
a role in the progression of HIV infection to AIDS, as well as mortality from
AIDS. Other studies indicate that in the early period of HIV infection, weight
gain or maintenance might be achieved through adequate diet and that this
has helped to reduce the consequences of wasting in people living with
HIV/AIDS.4, 11

Chlebowski et al.17 reported reduced dietary intake in AIDS patients com-
pared with asymptomatic HIV-positive subjects. McCorkindale et al.8
demonstrated decreased food intake even in asymptomatic HIV-infected sub-
jects and early AIDS Related Complex (ARC) subjects during a 16-month
period, and this was associated with significant weight loss. On the other
hand, Dworkin et al.18 and Kotler et al.19 found no differences in dietary
intake among patients with AIDS or AIDS-Related Complex (ARC) and
asymptomatic HIV-positive controls or uninfected controls.  Hellerstein et
al.20 found that dietary intake was adequate in most HIV-positive/AIDS per-
sons.

The effects of HIV infection on the nutritional status are likely to be more
pronounced among under-privileged populations with a low dietary intake.
However, only few data have been reported in developing countries.2, 21, 10, 22

Baum et al.13 concluded that although the metabolic response to HIV infec-
tion may contribute to low nutritional status in HIV-infected individuals,
there is no doubt that the intake of nutrients at levels recommended for the
general population does not appear to be adequate for HIV-1 infected persons.
Thus, the importance of any possible effects of nutritional deficiency on HIV
progression is evident.

An association between physiological nutritional deficiencies and disease
progression has been demonstrated in developed countries13, while a possible
relationship between dietary intake and disease progression has also been
established.23 However, there are limited data in reference to dietary intakes
and disease progression in HIV-infected persons from African countries and
further studies in African countries have been advocated.10, 22

The aim of this study was to assess the nutritional status by analysing the
dietary intake among HIV-positive/AIDS patients living in a low socio-eco-
nomic community in Bloemfontein, South Africa.

Subjects and Methods
A cross-sectional descriptive study was carried out at Medi Inn Clinic,

Bloemfontein and it formed part of a clinical trial that involved a target group
(HIV-positive/AIDS patients). Fifty HIV-1 sero-positive/AIDS patients were
recruited at screening (baseline visit) from Tsepo home-based care and from
the South African Red Cross home-based care in Bloemfontein). Of the 50
patients recruited at screening visit, only 35 completed the study (10 dropped
out while 5 died). Validated questionnaires were used to determine the socio-
demographic profile and food consumption patterns. An approval from the
Ethics Committee of the Faculty of Health Sciences, University of the Free
State (ETOVS 32/03) was obtained. The patients signed the consent form
after they had been informed about the purpose and procedures of the study.
The inclusion criteria included male and female patients between 18 and 65
years of age that were HIV positive, willing to undergo a pre-study medical
examination, were not on anti-retroviral therapy, had a CD4+T-cell count of
100-350 cells/mm3, able to comprehend and willing to sign the statement of
informed consent.

Administration of questionnaires
Medi Inn clinic and Tsepo home-based care were chosen as centres for the
study.  The patients at Tsepo home-based care were seen at the home-care
centre while patients from the South African Red Cross home-based care,
Bloemfontein, were transported to Medi Inn clinic where they were exam-
ined.  

Socio-demographic details such as age, gender and residential address
were obtained from each patient. Information concerning financial and
employment status, level of education, marital status, type of house, monthly
income, amount spent weekly or monthly on food, available cooking utensils,
smoking habit, number of children (live or dead) and number of persons liv-
ing in the house were obtained and recorded. Where respondents could not
speak English, interpreters were used in completing the questionnaires. The
socio-demographic questionnaire was completed only at the screening visit.
There was no follow-up due to logistic problems (cost and time frame).

Dietary Intake
This was assessed by the use of a food frequency questionnaire. At baseline,
a validated food frequency questionnaire (adapted from the Transition and
Health During Urbanisation of South Africans (THUSA) study 2002 (Pot-
chefstroom University) was used to determine the habitual types and quanti-
ties of food and drink consumed by respondents over the six months prior to
data collection, and to determine the habitual intakes of total energy,
macronutrients and micronutrients. Both traditional and western foods were
included in the food frequency questionnaire. A food frequency questionnaire
was chosen to determine the dietary intake because it is believed to be a suit-
able method for use in describing the intake of groups rather than for indi-
viduals24, and is commonly used in epidemiological studies to determine the
relationships between diet and disease.25, 26 It also provides an overall picture
of food intake27, which was found to be relatively cheaper and more repre-
sentative of the usual food intake than a few days of diet records. The food
frequency questionnaire (ffq) was administered only at the screening visit.
There was no follow-up due to logistic problems (cost and time frame).  

Food models were used to assist with the accuracy of the size of food por-
tions described by the respondents. Each respondent was asked to demon-
strate the quantity of a given food that he/she consumed on a daily, weekly or
monthly basis via an interview. The food frequency questionnaires were com-
pleted by the research scientist and four members of the research team.

The portion sizes were estimated using household measures and converted
to grams using the conversion figures in the Medical Research Council
(MRC) of South African Food Quantities Manual.28. The quantities of food
consumed on a daily basis were entered accordingly. The quantities of food-
stuffs not selected by the respondents per day, were calculated as food in
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grams consumed per week divided by 7 days, or food in grams consumed per
month divided by 30 days. The recorded food items were coded by means of
food composition tables of the MRC. Complex dishes not appearing in the
food composition tables were broken down into individual ingredients and
weights and coded as such. The dietary data were analysed by means of a
computer software programme applying MRC food composition tables. The
energy intake was compared with the estimated energy requirement. Macro-
and micronutrient intakes were compared with the recommended daily
allowances (RDA) or Adequate Intake (AI).29 A value of <67% of the
RDA/AI was considered to be inadequate.29

Statistical analysis
An independent Biostatistician at the Faculty of Health Sciences, University
of the Free State, South Africa did the statistical analyses of results. The
analysis of variables was done using SAS.

Results
A total of 50 HIV-positive/AIDS volunteers were enrolled in this study at the
screening visit. Ten patients dropped out, and 5 died during the period of the
trial. Eight (8) of the 35 patients who completed the food frequency ques-
tionnaires were male (22.9%) while 27 (77.1%) were female. The difference
in the number of male and female patients was taken into consideration in the
statistical analysis of the data.

The nutrient intakes with their mean, standard deviation, median, RDA/AI
and the percentage of patients with a dietary intake of less than 67% of the
RDA/AI are presented in table 1. The male (n=8) and female (n=27) HIV-
positive/AIDS patients examined in this study demonstrated energy and
dietary intakes of major macronutrients higher than the estimated energy
requirements (EER) and RDA values respectively. Observation of the results
showed that the dietary intake tends to be higher in males (P<0.05) than in
females except for animal and plant protein that were higher in females. As
whole group, the majority of the patients reported an adequate dietary intake.

An examination of the mineral and trace element intakes as shown in table
2, revealed that the mean intake exceeded the RDA/AI, except for iodine. In
the male patients (n=8), 12.5% took in less than 67% of the RDA for seleni-
um while 75% of the male patients took in less than 67% for iodine. On the
other hand, 48.2% of the female patients (n=27) had an inadequate intake of
selenium and 82.9% of the female patients (n=27) had an inadequate intake
of iodine. The micronutrient intakes were also higher in the male patients
than in the female patients with the exception of copper and total iron. This
inadequate intake of selenium and iodine is also reflected in the whole group
of patients studied.

Table 3 shows that the majority of the male and female patients and the
whole group demonstrated mean dietary intake higher than the recommend-
ed daily allowance (RDA)/adequate intake (AI). In addition, table 3 indicates
the percentage of patients who took in less than 67% of the RDA/AI for these
groups of patients. The mean dietary intake of vitamins A, C, K, folate and
B12 was higher in the female patients than in the male patients. The male
group reported a higher intake of other vitamins except riboflavin and thi-
amine. A relatively high percentage of the study population reported an inad-
equate intake of folate and vitamin D.

Discussion
Adequate nutrition, which is best achieved through consumption of a bal-
anced healthy diet is vital for the health and survival of all HIV-infected per-
sons. Energy requirements are likely to increase by 10% to maintain body
weight and physical activity in asymptomatic HIV-infected adults.30 During
symptomatic HIV infection, and subsequently during AIDS, energy require-
ments increased by approximately 20% to 30% to maintain adult body
weight.30

As observed in this study, the mean energy intake is higher than the EER
for both male and female patients (table 1). This agrees with previous find-
ings as reported by Hogg et al.31 that HIV-infected patients had a higher ener-
gy intake than their HIV-negative counterparts. The present results also con-
firm the World Health Organization30 report that energy requirements
increase significantly during the symptomatic stage of HIV-infection. It is
important to note that energy intake is related to the stage of the infection,
rapid weight loss, anorexia, opportunistic infections, malabsorption and
altered metabolism.23 In another study performed by Kim et al.32, it was sug-
gested that energy and dietary intake is a complex socio-behavioural phe-
nomenon that reflects the confluence of attitudinal, economic and lifestyle
factors. In the population studied, these factors may have contributed in one
way or the other to the higher energy intake. Although necessary precautions
were taken in collating dietary data from patients (a food frequency ques-
tionnaire was used to determine the habitual types, quantities and frequency
of food and drink consumption by recording consumption on a daily, week-
ly and monthly basis over a period of six months prior to the study), it is pos-
sible however that difficulties regarding recalling food intake correctly and
over reporting were experienced and possibly contributed to the dietary ener-
gy intake recorded.

It is also possible that the higher energy intake may be directly or indi-
rectly related to the staple food consumed by the population. Whether this
increase in energy intake is sustained every day or is only representative of
their intake during “best” days or days during recording of food intake can-

not be confirmed by the food frequency questionnaire in this study with a
single dietary analysis at baseline. If it is agreed with the WHO30 that ener-
gy requirements increase significantly as the HIV disease progresses, then it
might be viewed as a good trend for patients with high energy intake as
reported in this study. The higher energy intake could assist to a certain
degree in reducing wasting and improve the well-being of the patients.
According to Macallan6, reduced energy intake promotes wasting.

Both male and female patients reported a mean total protein intake of
155.9 and 159.8 g higher than the RDA of 63 g and 50 g respectively, while
3.7% of the female patients took in less than 67% of the RDA (table 1).
Walsh et al.33, also reported a mean total protein intake in HIV-positive
patients that was higher than the RDA.  According to Dannhauser et al.22 and
Kim et al.32 studies carried out on HIV-infected patients in the Free State
province of South Africa and in Boston (USA) respectively, reported that
majority of the patients had a total protein intake that met at least 67% of the
RDA. The high intake of total protein as observed in this study is suggested
to be associated with urbanisation. It is believed that, in some cases, urbani-
sation is accompanied by an increased intake of animal protein depending on
the economic status of the individual. It has been observed that diets become
diverse with urbanisation and that more people add meat, fish, diary prod-
ucts, eggs and cheese to their meals.34 The availability of cheaper cuts of red
meat, offal, sausage, chicken and chicken offal could have contributed to the
high intake of total protein in the studied population. The mean plant protein
intake (64.8 g) in the female subjects was insignificantly higher than that of
their male counterparts [64.0 g] (table 1). The mean plant protein intake
reported for male and female subjects was lower than the animal protein
intake for both sexes (being 86.2 g in male and 91.5 g in the female subjects,
table 1). This is in line with the work of Maclntyre35 who found that the ratio
of plant to animal protein intake has changed significantly in the diets of
urbanised Africans, with rural Africans consuming more plant proteins than
their urban counterparts. We envisaged that the high total protein intake
reported in this study may compensate for the increased urinary nitrogen
loss, increased protein utility, decreased skeletal protein synthesis and
increased skeletal muscle breakdown that is reported in HIV-infected indi-
viduals. The differences in plant and animal protein intake between male and
female subjects, as seen in this study, is not clear, but may partly be related
to economic and social factors.

The mean total carbohydrate intake of both male and female subjects
exceeded the RDA and may have contributed significantly to the energy
intake, required to meet the metabolic needs of HIV-positive/AIDS patients.
The mean intake of dietary fibre in the male patients was slightly lower than
the AI intake, but was not significantly lower than the AI while the median
dietary fibre intake of female subjects exceeded the AI (table 1). The dietary
fibre is known to reduce colonic cancer and the consumption of minimally
processed foods such as whole-wheat bread and whole-wheat rice should be
encouraged in respect of HIV-positive/AIDS patients. On the whole, the total
carbohydrate intake may compensate for increased peripheral glucose uti-
lization and increased gluconeogenesis common in advanced HIV disease.11

The total fat intake of 175.3 g/day for male patients and 140 g/day for
female patients (table 1) exceeded the RDA of <96 g and <73 g per day for
male and female subjects respectively. In both male and female patients the
dietary intakes were significantly (P<0.05) higher than the RDA, with the
male patients showing a higher intake. The high intake of fat may be ascribed
to preference for cheaper fatty red meat, eggs, brick margarine, meat drip-
pings and potato crisps. There is no evidence to suggest that total fat needs
are increased beyond normal requirements as a consequence of HIV infec-
tion.  To ensure macronutrient intakes at RDA, HIV-positive/AIDS patients
are encouraged to consume healthy diets; nevertheless the dietary intake of
macronutrients at RDA may not be sufficient to correct nutritional deficien-
cies in HIV-infected populations. Because weight and lean body mass
changes are major indicators of the health status of people living with
HIV/AIDS, an optimal intake of kilojoules and protein is vital and, accord-
ing to Woznicki & D’Alessandro36, the intake of calorie-yielding nutrients
(carbohydrates, protein and fat) at levels that exceed the RDA is advisable.

The role of micronutrients in immune and infectious disease is well estab-
lished.30 Observational studies have shown that low blood levels and decrea-
sed dietary intakes of some micronutrients are associated with faster HIV
disease progression, altered immune function and mortality. However, these
studies’ methodological limitations preclude definitive conclusions about the
relationship between micronutrient dietary intakes and HIV infection. In this
study, the majority of patients demonstrated an adequate or high intake of
micronutrients that was 67% or higher than the RDA. The study also
revealed the percentage of some micronutrients with an intake of less than
67% of the RDA, such as selenium and iodine (table 2) and vitamins, such
as A, E, D and folate (table 3) in the male patients. The female patients
showed a wider range of inadequate intake (<67% of the RDA) of calcium,
copper, total iron, chromium, zinc, magnesium, selenium and iodine (table 2)
and of vitamins (A, E, C, D, folate, niacin, riboflavin, thiamine and B6, table
3).

Evidence from cross-sectional epidemiological studies have shown that
some minerals/trace elements may be key factors in maintaining health
despite human immunodeficiency virus infection and in reducing mortality.
For instance, selenium appears important in reducing the virulence of HIV
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and slowing the disease progression, while a positive association has been
noted between the dietary intake of zinc and the CD4+T-cell count of HIV-
infected persons.37, 12 Values higher than the RDA were identified for calci-
um, copper, iron, chromium, zinc and magnesium, but not iodine, in male
and female patients in this study population.  In male patients 75% had inad-
equate intake of iodine. The reason for the high percentage of inadequate
intake of selenium and iodine, as seen in the population is not quite under-
stood since table salt in South Africa is iodated. Each of the mineral/trace
elements examined in this study may contribute to the general well-being of
HIV-infected persons.

Calcium has been shown to reduce diarrhoea in HIV-positive/AIDS
patients.38 About 50% of HIV-positive/AIDS patients using protease inhi-
bitors have been found to significantly lose calcium from their bones.39 In the
present study, the mean calcium intake was higher than the RDA. Therefore,
the results obtained from this study tend to suggest that patients with a high
dietary intake (>RDA), might be able to replace lost calcium, especially
those who may be fortunate to undergo antiretroviral therapy and perhaps
reduce the burden of diarrhoea. There is a plan by the South African govern-
ment to start providing antiretroviral drugs for HIV-infected persons.
Currently, the provision of antiretroviral drugs has started in most provinces.
it is likely that an adequate dietary intake of calcium could play a compen-
satory role in correcting drug-induced calcium lost from the body.

Copper is a mineral essential in small amount for proper health and
required for red and white blood cell maturation, iron transport, cholesterol
metabolism, glucose metabolism, immune function and protection against
oxidative stress.40 A recent study showed that a diet deficient in copper
affects the immune system40 while adequate dietary intake was associated
with a significant decrease in the risks of AIDS.41, 42 In the current study,
majority of the patients showed adequate intake of copper with only 5.7% of
intake less than 67% of RDA. It is believed that adequate copper intake
would enhance immune function and improves the nutritional status of the
patients living with HIV/AIDS. It is therefore suggested that HIV-posi-
tive/AIDS patients should include legumes, liver, kidney and cow’s milk as
they are rich source of copper.

Iron is essential for the formation and functioning of red blood cells, and
vitamin C is known to promote the absorption of iron. In both male and
female patients the median total iron intake was higher than the RDA,
nonetheless 25.9% of the female (table 2) population took in less than 67%
of the RDA. Iron has been observed as a micronutrient that is commonly
deficient in HIV infection. However, an oversupply of iron is also regarded
as harmful in HIV infection. When oversupplied, iron can stimulate free rad-
ical production and further damage the immune system.43 In one study, iron
levels were higher in people with HIV infection.43 Iron blood level was not
determined in this study so as to verify its correlation with dietary intake.
Considering the danger of an oversupply of iron, it would be appropriate to
measure and monitor blood levels of iron so as to be able to regulate its
intake in HIV-positive/AIDS patients. As mentioned earlier, 25.9% of the
female population had an inadequate intake of iron as opposed to none in the
males. The reason for this discrepancy is not clear, but it may be related to
the fact that iron is lacking in women’s food due to a lack of knowledge, or
because of extra demands during the menstrual cycle (women need extra iron
until they pass the menopause stage). Anaemia has been associated with
increased rates of mortality in American44, European45 and Malawian46 stud-
ies of HIV-infected persons. This may have serious implications for patients
in this study with an inadequate intake of iron.

Chromium is mainly involved in the metabolism of glucose but recent
research in animal models showed that chromium can enhance the ability of
the white blood cells to respond to infection.47 Results of the present study
indicated a high intake in both males and females except for 11.11% of the
female (table 2) population with an inadequate intake. Information on the
role of chromium in HIV information is virtually unavailable but it is
assumed that in its normal biological function, it would help in the proper
carbohydrate metabolism in HIV-infected persons, as a carbohydrate abnor-
mal metabolism has been reported in HIV-infected persons.11 As observed in
this study, the mean intake for chromium was higher than the RDA. It is
believed that the patients examined in this study will benefit from such high
intake.

Another important element that was considered in the analysis is zinc.
Zinc is a mineral that is necessary for protein and energy metabolism, as well
as in DNA and RNA synthesis. It also appears to be essential for T-cell dif-
ferentiation and maturation as well as lymphocyte activation.48, 15. Dietary
intakes of zinc in both male and female patients were higher than the RDA.
An intake of less than 67% of the RDA was recorded in 7.4% of the females
(table 2). There is some evidence to indicate that inadequate dietary intake
may contribute to the prevalence of altered nutritional status in HIV-infected
individuals, underscoring the importance of maintaining adequate nutrition-
al support for HIV-positive/AIDS patients. Kupka & Fawzi15 found a posi-
tive association between dietary intake of zinc and immune status. By deduc-
tion, an adequate dietary intake of zinc (other micronutrients inclusive), as
seen in the study population, could contribute to maintaining the nutritional
and immune status of HIV-positive/AIDS patients. If this applies to other
anti-oxidants such as selenium, vitamin A, C and E, this could help in main-
taining the oxidative status and in turn in reducing the oxidative stress which

is common in HIV-positive/AIDS patients. Oxidative stress in HIV disease
may be related to a failure in such anti-oxidant defence mechanisms, as well
as to the chronic and progressive inflammatory reaction associated with the
development of HIV infection.49 It is possible that such a failure in antioxi-
dant defence mechanisms is partly the result of an inadequate intake of these
antioxidants (zinc inclusive) in the diets of HIV-positive/AIDS patients either
because of the unavailability of the fruits/sources containing the antioxidant
or because of economic or social factors.  

Magnesium, one of the minerals analysed in the present study is needed for
energy production and protein synthesis and is found in whole grains,
legumes, leafy green vegetables and nuts. An adequate intake can assist in
preventing muscle spasms and tremor and it seems likely that an adequate or
high intake in HIV-positive/AIDS would therefore be useful to these patients.
It is known from literature that nutrient requirements for HIV-positive/AIDS
patients are higher than those of HIV-negative individuals due to the catabol-
ic activity of HIV infection/disease, and in most cases scientists have sug-
gested dietary intakes higher than the RDA for HIV-positive/AIDS persons.50,

51, 11 The mean magnesium intake reported for this study population was sig-
nificantly higher than the RDA. This adequate intake can therefore help in
preventing complications associated with inadequacy in HIV-positive/AIDS
patients.

Selenium, although needed in trace amounts, is important in respective
HIV infection because of its role in the metabolism of the essential anti-oxi-
dant glutathione. Selenium also function synergistically with vitamin E in
blocking the rate of lipid peroxidation.43 In this study, selenium intakes of
male patients were higher than the RDA, although 12.5% who had an intake
of less than 67% of the RDA. In the female patients, selenium dietary intakes
were less than the RDA while 48.2% had intakes of less than 67% of the
RDA.  Selenium deficient HIV-infected persons have been found to be near-
ly twenty times more likely to die from HIV-related causes than those with an
adequate intake.48 The mean selenium intake of women in a study in Bloem-
fontein was reported to be slightly lower than the RDA and about half of the
total population took in less than 67% of the RDA.52 An inadequate selenium
intake may be a general problem in the African community in Bloemfontein
area, probably resulting from an inadequate intake/deficient in their diets,
thus further investigation into the reason or reasons for this inadequate intake
of selenium among this community is necessary.

The mean intake of the water-soluble vitamins (niacin, riboflavin, B6, B12,
C and folate) was higher than the RDA required for both male and female
patients. Other studies have documented an adequate or higher intake of these
vitamins.33, 53 Higher intakes of micronutrients such as riboflavin, thiamine
and niacin have been associated with higher CD4+T-cell counts at baseline.12

The current study did not examine the correlation between dietary intake for
riboflavin, thiamine, niacine and CD4+T-cell count. Tang et al.42, 54 observed
a slower progression of disease and reduced risk of mortality with an in-
creased intake of riboflavin, thiamine and vitamin C.

Vitamin C has been found to affect immune function in several ways.55 It
can stimulate the production of interferons; the proteins that protect cells
against viral attack. It has also been shown that vitamin C can stimulate the
synthesis of humoral thymus factor and antibodies IgG and IgM classes.55, 56.
It has been shown that vitamin C was effective in the inactivation of a wide
range of pathogenic bacteria including Staphylococcus aureus,55, 48. The
dietary intake of vitamin C was adequate in the patients examined in the cur-
rent study. There is accumulating epidemiological evidence that increased
intakes of vitamin C may help to reduce the risk of diseases associated with
increased oxidative stress.55, 57 It is therefore envisaged that the adequate vita-
min C intake reported among the patients in this study is beneficial to the
patients.

Adequate intake of vitamin B6 and B12 were reported in majority of the
patients. The inclusion of animal sources in the diet probably contributed to
this adequate intake. The adequate intakes of vitamin B6 and B12 reported in
the studied group may contribute to slower progression of HIV infection and
reduced mortality.  B6 is particularly important for immune function and defi-
ciency can lead to decreased white blood cell response and shrinkage of the
critical immune system organ, the thymus.47, 40 B12 is also central to immune
processes because it governs cell division and growth. Deficiency of B12 neg-
atively affects red cell maturation.47

Folate (folic acid) is known to play an important role in the prevention of
megaloblastic anaemia. The relatively high percentage of folate (37.5% and
33.3% in male and female (table 3) patients respectively) having a dietary
intake of less than 67% of the RDA is therefore a matter of concern in this
group of patients. Although, the greater percentage of patients examined in
this study had a dietary intake of the water-soluble vitamins higher than the
RDA, it should be noted that even a mild state of deficiency of these vitamins
could result in an altered immune function, especially in patients who are not
on antiretroviral drugs. As HIV infection progresses, coupled with oppor-
tunistic infections and metabolic demand, HIV-infected individuals may be
unable to meet their required nutritional needs due to decreased oral intake,
decreased nutrient absorption, increased nutrient requirements and changes in
metabolism and nutrient transport, which could steadily result in greater inad-
equacies of these vitamins.22 The percentage of nutrients with an intake of
less than 67% of the RDA reported in some of the patients for the above-men-
tioned vitamins may be related to their high intake of maize, a poor source of
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these nutrients, in addition to other biological factors. Dannhauser et al.22

alluded to the fact that regular consumption of maize-meal could be the
cause of an inadequate intake of these vitamins.

In this study, a significantly higher percentage of the patients had a dietary
intake higher than the RDA for B6 and B12.  Although the risk of progression
of HIV infection to AIDS was not tested in the current, nonetheless, by infer-
ence, the higher intake reported in the patients for this study could be con-
sidered beneficial to the patients in terms of the risk of HIV progression to
AIDS.

Researchers have provided both animal and human evidence that an ade-
quate vitamins A and E intake and their corresponding blood levels are
important for modulating normal immune function.58 The dietary intake of
other fat-soluble vitamins is reported and discussed in this study. The dietary
intake of vitamin A in this study was higher than the RDA for a greater per-
centage of the patients, with only 12.5% of male and 14.81% of female hav-
ing an intake of less than 67% of RDA (table 3). Karter et al.59 reported that
12%-19% of HIV-positive patients at various stages of HIV infection showed
vitamin A deficiency/inadequacy and that this inadequacy may be more
prevalent in women than in men. The reported 12.5% (male) and 14.81%
(female) of vitamin A intake of less than 67% of the RDA in this study is sim-
ilar to the trend reported by Karter et al.59 On the other hand, Walsh et al.33

reported a high intake of vitamin A (higher than the RDA) in HIV-positive
patients that is similar to the results of this study. Previous study has shown
that there is a relationship between the dietary intake of vitamin A, its blood
levels and immune function.60 The high dietary intake of vitamin A observed
in the patients may be related to metabolic demand during the acute phase of
HIV infection, or an increased dietary intake, while the low intake could
probably be associated with a more rapid progression to AIDS61; the pres-
ence of local pathological conditions such oral thrush, and a reduced dietary
intake, among other factors.62, 9, 6

An inadequate vitamin E intake (table 3), found in this study population,
occurred in females (14.81%), in males (12.5%) and in the whole group of
patients (14.3%). Meanwhile the majority of the patients documented an
intake of vitamin E that was higher than the RDA. In this population, the
same factors tend to influence a high or low dietary intake for most of the
vitamins, vitamin E inclusive.  In a study63 of 100 asymptomatic HIV-sero-
positive persons, 26% had an intake of vitamin E that was less than the RDA
and 27% had an overt or marginally deficient intake. In another study43, 50%
of 18 AIDS patients, 58% of 12 ARC patients and 38% of 13 HIV-positive
persons had an intake of vitamin E less than the RDA. The 14.8% reported
in the present study is lower than that reported by Cairns.43 Factors such as
increased dietary intake, differences in methodologies and design, stages of
HIV infection and study population could possibly explain the difference in
the percentages (high or low) of vitamin E.

There is limited and conflicting evidence on the influence of vitamin D on
immunity and HIV infection. Some research suggests that high intake/levels
of vitamin D may have a suppressive effect and that it may stimulate HIV
replication.43 This evidence is based on test tube studies.43 On the other hand,
the active form of vitamin D has been shown to stimulate macrophages and
white blood cells. A study63 compared 54 HIV-infected people with non-
HIV-infected controls. Fifty-four percent of the HIV-positive group were
deficient in vitamin D in contrast to the control group, who were not vitamin
D deficient. Inadequate intake in this study was reported for vitamin D (table
3) in 12.5% of male patients and 29.63% of female patients (intake less than
67% of AI). This value was significantly lower in this study than that of
Haug63, however, the 29.63% inadequate vitamin D intake found in the
female group is similar to that reported by Hattingh52. Significantly, a high-
er percentage of the patients had a vitamin D intake higher than the required
AI.

The mean intakes of vitamin K were high, with both male and female
patients exceeding the AI. Inadequate intake was found in 25% of male and
11.11% of female patients (table 3). Scientific reports on the intake of vita-
min K in HIV-positive/AIDS is very limited. An adequate intake of vitamin
K may be vital for HIV-positive patients with bleeding disorder. Previous
studies carried out on HIV-positive/AIDS patients in the Free State province
of South Africa did not analyse the vitamin K intake. However, it was shown
to be adequate or higher than the AI in the HIV-negative population in the
Free State province.60, 22, 52

Conclusion
The results of this study provide survey data on the dietary/nutritional
intakes of HIV-positive/AIDS patients; particularly those living in
Bloemfontein, and perhaps reflect the dietary intakes of HIV-positive/AIDS
patients in the African community. Generally, the dietary intakes were high-
er than the RDA/AI. The study therefore establishes that the estimated ener-
gy requirements, macronutrient and micronutrient intakes of most clinically
stable AIDS and HIV-sero-positive patients meet the RDA standards. This
high intake may be related to employment status, the provision of food secu-
rity from families, friends and monthly allowances from the government.
The high intake could help in correcting nutritional impairment and retard
wasting to a certain extent and, in turn, in maintaining the nutritional level of
the nutrients in the blood. On the other hand, the high percentage of patients
with an inadequate intake of iodine and selenium is of great concern and

calls for further investigation.
The cross-sectional nature of the study, the small number of patients stud-

ied, the absence of a control group and the lack of references adapted for
HIV-positive/AIDS patients, make it difficult to extrapolate the results.
Furthermore, in the present study, there is a lack of information on some
important predictors of patients’ nutritional status, for instance, blood levels
of the corresponding nutrients analysed in the study were not determined and
therefore prevent one from making casual references or definite conclusions.
However, it is suggested that many serum micronutrients are affected by
infection and inflammation (hence their blood levels may not reflect a true
picture of the nutritional status of HIV-infected/AIDS patients); therefore,
the determination of dietary intake thus plays an important role in the assess-
ment of nutritional status of HIV-positive/AIDS patients. Both macronutri-
ents and micronutrients play an important role in maintaining nutritional sta-
tus, and probably delay disease progression. Irrespective of the availability
of anti-retroviral therapy, an adequate, well balanced diet, providing required
foods and consequently adequate nutrients to meet the increased require-
ments of HIV infection/AIDS, is an important measure in maintaining nutri-
tional health in people living with HIV/AIDS.

Application
Assessment of HIV-positive/AIDS patients is important at all stages of the
disease in order to identify those with inadequate dietary intake who will
require counselling. The inferences drawn from this study will in no small
measure assist the government and health professionals in designing nutri-
tional support for HIV-infected persons. Results from the study may also
provide useful information for health professionals who are involved in stud-
ies on the nutritional implications of antiretroviral drugs that the government
is currently providing for her citizens. 

Recommendations
To avoid malnutrition in people with HIV/AIDS, nutritional counselling is
imperative and is therefore suggested in order to assist people with
HIV/AIDS to maintain their body weight and quality of life. The nutritional
counselling should:
• Provide information on adequate and well balanced diets, including

recipes for preparing meals
• Stress the importance of optimising and maintaining nutritional status
• Stress early treatment of opportunistic infections as infections increase

the need for nutrients, impair nutrient absorption and reduced dietary
intake

• Discuss alternative therapies
• Provide guidelines for home-based assessment of body weight.
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Table 2: Baseline mineral and trace element intake of HIV-positive/AIDS patients

Nutrients Mean SD Median RDA/AI % of patients 
<67% of RDA/AI

Calcium (mg)/day
Male n=8 1637.0 816.7 1381.1 1200* 0
Female n=27 1257.1 618.8 1281.9 1000* 18.5
Whole Group n=35 1343.9 675.5 1295.7 1100* 14.3
Copper (mg)/day
Male 3.1 1.8 2.2 0.9 0
Female 3.4 3.9 2.5 0.9 7.4
Whole Group 3.4 3.5 2.5 0.9 5.7
Total iron (mg)/day
Male 25.0 13.8 19.0 8 0
Female 25.6 19.3 22.2 18 25.9
Whole Group 25.4 18.0 21.4 13 20
Chromium (mg)/day
Male 70.9 30.3 57.9 25* 0
Female 61.0 58.0 42.8 25* 11.1
Whole Group 63.2 52.7 52.7 25* 8.6
Zinc (mg)/day
Male 20.4 7.3 20.3 11 0
Female 18.1 10.4 16.3 8 7.4
Whole Group 18.6 9.7 18.0 9.5 5.7

Magnesium (mg)/day
Male 706.4 268.7 646.6 420 0
Female 696.8 353.7 674.4 320 7.4
Whole Group 699.0 332.4 674.4 370 5.7
Selenium (µg)/day
Male 77.0 37.0 71.5 55 12.5
Female 71.1 78.8 38.6 55 48.2
Whole Group 72.4 71.0 45.4 55 40

Iodine (µg)/day
Male 74.0 27.8 78.3 150 75.0
Female 52.9 41.4 38.8 150 82.9
Whole Group 57.7 39.4 46.7 150 82.9

*Adequate Intake

Table 1: Baseline energy, major macronutrients and cholesterol intake of HIV-positive/AIDS patients.

Nutrients Mean SD Median RDA/AI % of patients 
<67% of RDA/AI

Energy (KJ)/day
Male n=8 20217.4 6992.8 19316.7 12180 0
Female n=27 18402.8 9102.2 17266.5 9240 11.1
Whole Group n=35 18817.6 8603.5 17889.6 10710 8.6
Plant protein (g)/day
Male 64.8 29.0 56.8 N/A 0
Female 64.0 35.7 62.1 N/A 0
Whole Group 62.3 33.9 62.1 N/A 0
Animal protein (g)/day
Male 86.2 24.7 92.9 N/A 0
Female 91.5 79.9 75.3 N/A 0
Whole Group 90.3 70.8 84.6 N/A 0
Total protein (g)/day
Male 155.9 48.0 131.3 63 0
Female 159.8 98.6 131.3 50 3.7
Whole Group 158.9 89.0 131.7 56.5 2.9
Total CHO (g)/day
Male 605.8 208.5 554.4 358-430 0
Female 573.8 315.6 548.2 272-324 3.7
Whole Group 581.2 292.1 548.2 298-346 2.9
Total dietary fibre (g)/day
Male 40.5 14.1 37.2 38* 12.5
Female 43.8 26.4 43.6 25* 14.8
Whole Group 43.1 24.0 46.6 31.5* 14.3
Total fat (g)/day
Male 175.3 75.7 149.4 <96 0
Female 140.0 65.8 132.9 <73 0
Whole Group 148.1 68.7 144.7 <84.5 0
Cholesterol (mg)/day.
Male 595.2 222.0 592.0 <300 0
Female 536.5 522.4 382.1 <300 0
Whole Group 549.9 468.5 437.5 <300 0

N/A: not applicable
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Table 3: Baseline vitamin intake of HIV-positive/AIDS patients.

Vitamins Mean SD Median RDA/AI % of patients 
< 67% RDA/AI

Niacin (mg)/day
Male n=8 38.5 20.6 29.3 19 0
Female n=27 36.1 25.8 29.9 14 7.4
Whole Group n=35 36.7 24.4 29.9 11.5 5.7
Riboflavin (mg)/day
Male 3.7 1.9 3.1 1.3 0
Female 3.1 3.3 2.5 1.1 7.4
Whole group 3.2 3.0 2.7 1.2 5.7
Thiamine (mg)/day
Male 3.3 1.9 2.6 1.2 0
Female 3.4 2.3 2.7 1.1 7.4
Whole Group 3.3 2.2 2.7 1.2 5.7
Vitamin A (µg RE)/day
Male 1485.9 1010.7 1171.6 900 12.5
Female 2179.3 2879.7 1221.9 700 14.8
Whole Group 2020.8 2576.6 1221.9 800 14.3
Vitamin E (mg ? TE)/day
Male 24.03 9.92 21.3 15 0
Female 23.85 15.89 17.0 15 14.8
Whole group 23.89 14.61 20.4 15 11.4 
Vitamin C (mg)/day
Male 199.0 213.2 137.6 90 12.5
Female 223.7 225.6 139.4 75 18.5
Whole group 218.1 220.0 139.4 82.5 17.1
Vitamin D (µg)/day
Male 10.3 6.00 9.4 15* 12.5
Female 6.2 4.5 5.0 5* 29.6
Whole Group 7.2 5.1 5.8 10* 25.7
Vitamin K (µg)/day
Male 199.5 161.2 141.8 80* 25.0
Female 287.0 405.1 134.9 60* 11.1
Whole Group 267.0 363.7 134.9 105* 14.3
Vitamin B6 (µg)/day
Male 3.4 1.5 3.0 2.4 0
Female 3.0 1.7 2.6 1.3 7.4
Whole group 3.1 1.6 2.6 1.4 5.7
Vitamin B12 (µg)/day
Male 16.8 15.2 10.2 1.7 0
Female 23.6 47.8 10.7 2.4 0
Whole group 22.1 42.4 10.4 2.5 0
Folate (µg)/day
Male 406.7 280.8 287.4 400 37.5
Female 399.4 300.3 332.7 400 33.3
Whole group 401.1 291.9 332.1 400 34.3

*Adequate Intake
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