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THE RELATIONSHIP BETWEEN BODY MASS INDEX, ENERGY 
INTAKE AND LEVEL OF PHYSICAL ACTIVITY OF HIV 

POSITIVE WOMEN (25-44 YEARS) IN MANGAUNG 
 

M. le Roux, C. Walsh, R. Nel and Z. Hattingh 
 
Abstract 
 
Objective: To determine the relationship between body mass index (BMI), 
energy intake and levels of physical activity of HIV negative and HIV positive 
women.  Design: Cross sectional study. Methodology: A random sample of 
500 pre-menopausal women within the two age group categories of 25-34 and 
35-44 years was selected. Data on physical activity was obtained using an 
adapted Baecke questionnaire and categorized into low, medium, and high 
levels of physical activity.  Weight and height were used to calculate BMI.  
Dietary intake was determined by means of a standardized food frequency 
questionnaire. Results:  Sixty-one percent of younger women and 38% of 
older women were HIV infected.  The vast majority of women (91%) had low 
levels of physical activity, while only 9% of the sample had physical activity 
levels that fell within the normal to high category.  More than 50% of 
respondents were either overweight or obese (BMI above 25 kg/m²).  BMI of 
HIV positive younger women was, however, significantly lower than that of 
HIV negative women.  Median energy intakes were high (more than 10 000 
kJ) for both HIV positive and HIV negative women.  Conclusions:  Reverting to 
a more traditional lifestyle, including diet and physical activity, could assist in 
addressing unfavorable BMI parameters of these  women and improve health 
status and quality of life of HIV infected women. 
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1. INTRODUCTION 
 
The major changes in diet and activity patterns encouraged by the 
technological revolution of the late 20th century have had a significant impact 
on body weight regulatory mechanisms.  A decline in infectious diseases and 
an increase in the prevalence of chronic diseases of lifestyle have now 
become a global epidemic (Musaiger, 1992; Trowell, 1995).  Obesity, 
hypertension, Type 2 diabetes mellitus and certain types of cancer are 
associated with a sedentary lifestyle and a high level of energy intake 
(Kumanyika et al., 1993; Seidell, 1999). 
 
Urbanization is one of the major factors contributing to changes in lifestyle 
(Levitt et al., 1993).  It usually includes major changes in diet and lower levels 
of physical activity compared with those of people in their traditional 
surroundings (Franz, 2000, p. 742).  The patterns of change in structure of 
diet, physical activity and obesity are greater in developing countries (Popkin, 
1994), and in South Africa morbidity and mortality from chronic diseases are 
more prevalent among African than Caucasian women (Walker, 1995). 
 
Hays and Clark (1999) have reported that socio-demographic and health 
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characteristics such as low socio-economic status, older age, race and 
presence of chronic disease, tend to be associated with lower levels of 
activity.  Various epidemiological studies have shown that a decrease in 
coronary heart disease, hypertension, obesity, stroke, colorectal cancer and 
osteoporosis is associated with increased physical activity (Paffenberger et 
al., 1993; Kohl & McKenzie, 1994) and a healthy lifestyle (Hays & Clark, 
1999). 
 
Physical activity seems to be promising in various areas of HIV infection.  
Exercise is therefore increasingly being advocated as a beneficial addition to 
the health treatment of HIV-infected individuals (Jones et al., 2001).  Physical 
activity may be a therapeutic method capable of improving appetite and 
energy levels (United States Agency for International Development (USAID), 
2001), which will in turn enhance overall physical, emotional and 
psychological well-being (Lox et al., 1995; USAID, 2001), by neutralising the 
effects of anxiety and depression associated with HIV diagnosis (Birk, 1996; 
USAID, 2001). Physical activity may be useful to improve quality of life 
(Stringer et al., 1998; Stringer, 1999; Yarasheski & Roubenoff, 2001), and to 
increase strength and functional capacity of the individual living with HIV 
(Evans et al., 1998). 
 
2. METHODOLOGY 
 
A proportionally random sample of 500 African pre-menopausal women (25-
44 years) was selected using township maps of Mangaung, an African 
residential area of Bloemfontein.  The sample included respondents from two 
built-up areas, namely Pahameng (total of 1359 residences) and Botschabela 
(2308) and two informal settlements, namely Joe Slovo (1359) and Namibia 
(2995).  Inclusion criteria were voluntarily participation, African female, age 
group 25 – 44 and non pregnant. 
 
Approval for the study was obtained from the Ethics Committee of the 
University of the Free State.  Prior to the study, the approval of the community 
leaders of the four selected areas was obtained and written informed consent 
was signed by all participants. 
 
A questionnaire based on the one developed by Baecke et al. (1982) and 
adapted by Kruger (1999), was used to develop a questionnaire measuring 
physical activity for occupation and leisure time in this sample.  The 
questionnaire was completed in an interview situation. Three trained 
interpreters (Sotho and Xhosa) assisted.  According to the answers obtained 
in the questionnaire, respondents were categorized into three activity levels, 
namely low, moderate or high.  Ten percent of the sample was re-interviewed 
two weeks after the initial survey to determine reliability of answers obtained 
in the first interview.  Anthropometric status and dietary intake were also 
determined, using standard methods reported elsewhere (Walsh et al., 2004; 
Hattingh et al., 2004). 
 
HIV status was determined using a micro-particle enzyme Immunoassay. 
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3. STATISTICAL ANALYSIS  
 
The data for all data sets were categorized into two age groups: 25-34 years, 
and 35-44 years. For each group, continuous variables were described by 
means and standard deviations, or medians and percentiles as applicable. 
Categorical variables were described by frequencies and percentages. 
 
The questionnaire adapted for this study differed from the one used by Kruger 
(1999) in the Transition, Health and Urbanisation in South Africa (THUSA) 
study in the classification of time of the activity. In this study respondents were 
asked to specify the amount of time spent on an activity in minutes, while the 
THUSA study had a classification of time as “never, seldom, sometimes and 
always”.  The amount of time for each activity was defined as never when a 
person spent 0 percent of their time at work or at home on that activity. 
Seldom was defined as less than 10 percent of the time and 10 percent to 50 
percent was defined as sometimes. Fifty percent to less than 85 percent was 
defined as often and more than 85 percent as always.  Questions related to 
activities at home and at work were included in the questionnaire.  Work 
activity at home was considered as “work” when a person did not work out of 
the home.  If a person worked out of the home, “work” was calculated as work 
activities at work plus work activities at home. 
 
The physical activity index (PAI) was calculated and categorized as follows 
(Kruger, 1999): 
 
PAI = 0.47 (work index) + 0.059 (commuting index) + 0.001 (stair index) + 
0.47 (sport index + leisure index). 
 
Due to the small numbers of respondents with normal and high levels of 
physical activity, these two categories were combined to make statistical 
analysis of data possible.  If the PAI was lower than four, women were 
categorized as inactive while a PAI of four or higher was categorized as 
normal to high. 
 
For each combination of age group, physical activity group and HIV-group, the 
physical activity questions were compared by means of chi-square test and 
Fisher’s exact test and 95 percent confidence intervals (CI) were calculated 
for the percentage difference. Medians were compared by 95 percent non-
parametric CI’s and the Kruskal-Wallis test. 
 
For each question, the answers obtained in the main survey and the reliability 
survey were compared by k*k tables and where the percentages who gave 
conflicting answers were more than 20 percent, the variables were considered 
as unreliable and ignored in further computations. For continuous variables, 
the difference between the two surveys was calculated and the number of 
non-zero differences reported.  
 
Respondents could not accurately recall the time spent on the activities they 
performed which influenced the reliability of some of the questions answered 
in minutes and therefore they where omitted. 
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4. RESULTS 

 
Results are shown in the accompanying table.  
 
Table 1:  BMI and energy intake (kJ) of HIV negative and HIV positive 
physically inactive and physically active women 
   BMI categories (kg/m²) 

 Median 

intake 

Median 

BMI 

<18.5 

Underweight 

18.5<25 

Normal 

weight 

>25 

Overweight & 

obese 

 KJ (kg/m²) N % N % N % 

Group 1: 25-34 

years;  

HIV-; Low PA  

(n = 88) 

10 349 27.18* 2 2.27 31 35.23 55 62.50 

Group 2: 25-34 

years; HIV+; Low PA  

(n = 151) 

12 072 

(n=152) 

24.87* 5 3.31 72 47.68 74 49.01 

Group 3: 35-44 

years;  

HIV-; Low PA  

(n = 128)  

10 847 24.98 4 3.13 60 46.88 64 50.0 

Group 4: 35-44 

years; HIV+; Low PA  

(n = 76) 

10 090* 25.58 5 6.58 28 36.84 43 56.58 

Group 5: 25-34 

years;  

HIV-; Normal to High 

PA (n=18) 

10 927 27.81 0 0.00 7 38.89 11 61.11 

Group 6: 25-34 

years; HIV+;Normal 

to High PA (n = 15) 

11 074 22.12 0 0.00 11 73.33 4 26.67 

Group 7: 35-44 

years;  

HIV-; Normal to High 

PA (n = 5) 

11 771 27.02 0 0.00 2 40.00 3 60.00 

Group 8: 35-44 

years; HIV+; Normal 

to High PA (n = 6) 

14 519* 22.41 0 0.00 5 83.33 1 16.67 

PA: physical activity           *Statistically significant 
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The results of four subjects that were found to be pregnant during the medical 
examination were excluded and blood samples could not be obtained in eight 
subjects. Sixty-one percent of younger women and 38 percent of older women 
were HIV infected. 
 
Women were divided into eight groups, according to age, level of physical 
activity and HIV status. Groups 1 – 4 represent women with low levels of 
physical activity, while groups 5 – 8 represent women with normal to high 
levels of physical activity. In the groups with low levels of physical activity and 
normal to high levels of physical activity, women were categorized according 
to age (25 – 34 years, and 35 – 44 years) as well as HIV status. 
 
Two hundred and thirty nine women were HIV negative.  Of these, 106 (88 
+18) were between 25 and 34 years old and 133 (128 + 5) were between 35 
and 44 years old.  The majority of HIV negative women were physically 
inactive with only 23 women (10 percent) falling in the normal to high physical 
activity category.  Of the younger, physically inactive women without HIV 
(n=88), 62.5 percent had a BMI > 25 kg/m² indicating that they were 
overweight or obese.  Of the younger physically active women (n=18) without 
HIV, 61 percent also had a BMI > 25 kg/m².  In the older HIV negative group 
that were inactive (n=128), 50.0 percent had a BMI > 25 kg/m², while three (60 
percent) of the physically active older women without HIV had a BMI > 25 
kg/m². 
 
Two hundred and forty nine women were HIV positive.  Of these, 167 (152 + 
15) were between 25 and 34 years old and 82 (76 + 6) were between 35 and 
44 years old.  As in the HIV negative group, the majority of HIV positive 
women were physically inactive with only 21 women (8 percent) falling in the 
normal to high physical activity category.  Of the younger physically inactive 
women with HIV (n=151, one women’s BMI was not recorded), 49.0 percent 
had a BMI > 25 kg/m² indicating that they were overweight or obese.  Fewer 
HIV positive younger women that were physically active (n=15) were 
overweight, with only 26.7 percent having a BMI > 25 kg/m².  In the older HIV 
positive group that were inactive (n=76), 56.6 percent, had a BMI > 25 kg/m², 
while only one physically active older women with HIV had a BMI > 25 kg/m². 
 
The median BMI of the younger HIV negative women in group 1 (low physical 
activity) was 27.18 kg/m², thus falling within the overweight BMI category.  In 
contrast, the BMI of the same group with HIV (group 2) was 24.87 kg/m², thus 
falling within the normal weight BMI category.  This difference was significant 
(95 percent CI for the median difference: [0.91; 3.78]), indicating that the 
presence of HIV infection has a significant effect on BMI.  Although no 
significant associations could be found between the BMI of the other groups 
(possibly due to the small number of respondents in the physically active 
groups 5-8), close to significant differences were found between groups 2 and 
6 (CI [-0.55; 3.86]), and groups 5 and 6 (CI [-0.14; 7.19]). 
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The median energy intake of HIV negative and HIV positive physically inactive 
and physically active women showed that, in all 8 groups, the median intake 
was higher than the RDA for this age group of 9 196 kJ, ranging from 10 090 
kJ in group 4, to 14 519 kJ in group 8. The energy intake of the women in 
group 4 (35-44 years, HIV + low physical activity) was significantly lower than 
that of the women in group 8 (35-44 years, HIV + normal to high physical 
activity) (CI for the median difference [-7857; -457]).  Since the women in 
these groups were both older and HIV positive, the only difference was their 
level of physical activity.  Thus the more physically active women had a higher 
energy intake than the physically inactive women.  No significant associations 
could be found between the energy intake of the other groups (possibly due to 
the small number of respondents in the physically active groups 4-8). 
 
5. DISCUSSION 
 
In this study of a community undergoing rapid epidemiological and 
demographic transition, prevalence of HIV was very high.  In addition, high 
rates of physical inactivity and obesity were identified. The effect of the 
nutrition transition is also reflected in the diet with a high energy intake. 
 
The study population in Mangaung is considered to be an example of a typical 
developing community in transition from a traditional to an urban lifestyle. It is 
estimated that by 2010 more than 75 percent of South Africa’s population will 
be urbanized which will mainly affect the African population (Bourne et al., 
1993; Mollentze et al., 1995; Lambert et al., 2001a). 
 
Compared to women with normal to high levels of physical activity, low levels 
of physical activity in this sample were ascribed to lower participation in 
sporting activities, not climbing stairs, television watching and walking and 
cycling less often.  According to Hays and Clark (1999), there is a vast shift in 
the structure of employment, with a movement towards more capital-intensive 
and knowledge-based employment that relies far less on physical activity.  
The rapid decline in physical activity at work is significantly associated with 
increased adult BMI and obesity. The shift in activity is also due to the 
increased use of transport to get to work or school and more passive leisure 
time activities such as watching television at home. 
 
Although not underweight, most HIV positive women in this sample had a 
lower BMI compared to their HIV negative counterparts.  Loss of muscle mass 
early in HIV disease progression may result from low levels of physical 
activity.  There is thus potential in exercise to treat losses of muscle size 
(Evans et al., 1998).  Resistance exercise in particular may be important in 
maintaining body mass (Birk, 1996), and increasing lean body mass 
(Roubenoff et al., 1999), in HIV-infected patients with or without wasting.  
Although exercise per se may not significantly retard AIDS progression and 
the subsequent onset of AIDS, it does not appear to intensify HIV (Birk, 1996).  
The ability to exercise may however be compromised by deteriorations in 
cardio respiratory and neuromuscular function of patients with fully-developed 
AIDS (Shephard, 1998). 
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Aerobic exercise as part of social and everyday activities such as wa king, 
cleaning and collection of firewood or water is considered important for the 
HIV-infected individual, and should be sustained as long as patients are 
physically able to do so (USAID, 2001).  Aerobic exercise training per se has 
also indicated to be an effective non-pharmacological treatment to manage 
HIV-related complications such as alterations in body composition and 
metabolism (Yarasheski & Roubenoff, 2001). 
 
6. CONCLUSION 
 
Prevalence of HIV infection in this sample was very high, especially in the 
younger age group (25-34 years).  Although the prevalence of overweight and 
obesity was an outstanding feature of the sample, BMI of HIV positive 
younger women was significantly lower than that of HIV negative women.  In 
all groups, mean energy intake was high. 
 
As both lack of physical activity and obesity are now recognized as risk factors 
for several chronic diseases, it is obvious that activity and dietary 
recommendations should complement one another (United States Department 
of Health and Human Services, 1996; Colditz et al., 1998; Macera & Pratt, 
2000).  The focus should fall on changes in the food supply in the local area 
and a supportive environmental physical activity programme (Egger & 
Swinburn, 1997). 
 
Guidelines for exercise in HIV lack scientific support (Terry et al., 1999), as 
studies on the effect of exercise training on immunologic markers (CD4, CD8 
and CD4:CD8 ratio), and anthropometric measures have shown conflicting 
results.  It has been suggested that HIV seropositive individuals that 
participate in moderate and high intensity exercise programmes can increase 
their functional capacity (Stringer, 1999; Terry et al., 1999), without any 
obvious changes in immunological indices (Birk, 1996; Stringer et al., 1998; 
Shephard, 1998; Terry et al., 1999), viral replication (Stringer et al., 1998), or 
anthropometric measurements (Terry et al., 1999).  In addition, physical 
activity can increase quality of life in HIV positive individuals. 
 
Lifestyle modification on a population level requires a comprehensive, 
community-based, integrated, multidisciplinary and multi-sectorial strategy.  
The success of a community-based lifestyle intervention programme is 
dependent on its acceptability, individualization, sensitivity, and sustainability 
and the degree to which the community adopts it (Levitt et al., 1999; McCarthy 
et al., 2002; Lambert, 2001b). 
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