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Background: HIV infection impacts heavily on the infected individual’s overall health status.

Aim: To determine significant health, lifestyle (smoking and alcohol use) and independent
clinical manifestations associated with HIV status in rural and urban communities.

Methods: Adults aged between 25 and 64 years completed a questionnaire in a structured
interview with each participant. Blood specimens were analysed in an accredited laboratory
using standard techniques and controls. Anthropometric measurements were determined
using standardised methods.

Results: Of the 567 rural participants, 97 (17.1%) were HIV-infected, and 172 (40.6%) of the
424 urban participants. More than half of HIV-infected rural participants used alcohol and
more than 40% smoked. Median body mass index (BMI) of HIV-infected participants was
lower than that of uninfected participants. Significantly more HIV-infected participants
reported experiencing cough (rural), skin rash (urban), diarrhoea (rural and urban),
vomiting (rural), loss of appetite (urban) and involuntary weight loss (rural). Significantly
more HIV-uninfected participants reported diabetes mellitus (urban) and high blood
pressure (rural and urban). In rural areas, HIV infection was positively associated with
losing weight involuntarily (odds ratio 1.86), ever being diagnosed with tuberculosis (TB)
(odds ratio 2.50) and being on TB treatment (odds ratio 3.29). In the urban sample, HIV
infection was positively associated with having diarrhoea (odds ratio 2.04) and ever being
diagnosed with TB (odds ratio 2.49).

Conclusion: Involuntary weight loss and diarrhoea were most likely to predict the presence of
HIV. In addition, present or past diagnosis of TB increased the odds of being HIV-infected.
Information related to diarrhoea, weight loss and TB is easy to obtain from patients and should
prompt healthcare workers to screen for HIV.

Introduction

Lifestyle factors such as tobacco smoking, use of snuff and alcohol intake impact on quality of life.
Cigarette smoking accounts for a large burden of preventable disease in South Africa.! It presents
unique health risks in the context of the human immunodeficiency virus (HIV), by increasing
receptiveness to HIV or other infections, changing the course of HIV infection itself or altering the
risk of smoking-related chronic diseases.? Alcohol consumption is another important risk factor
for burden of disease and social destruction worldwide** and is discouraged in HIV-infected
patients, especially in those on antiretroviral therapy (ART).?

In resource-limited countries both infectious and lifestyle diseases contribute to disease burden.
Infection with HIV initiates a series of events that ultimately leads to profound immunosuppression
caused by functional abnormalities in the immune system, mainly because of severe depletion of
CD4+ T cells.®

Nutritional alterations are common in HIV infection.” Opportunistic infections affecting the
gastrointestinal tract may result in various types of malabsorption,® while advanced
immunosuppression from HIV infection can lead to gastrointestinal symptoms such as diarrhoea,
nausea, vomiting, dysphagia, weight loss and abdominal pain.? Diarrhoea is a common complaint
in patients with HIV infection,® and the severity of symptoms ranges from mild, self-limiting
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diarrhoea to debilitating disease that can result in
malnutrition. Body mass is likely to contribute to the
functional impairments seen in patients who are HIV-
infected.” Wasting implies unintentional weight loss and loss
of lean body mass, and has been strongly associated with an
increased risk of disease progression and mortality.'? Wasting
is associated with chronic diarrhoea, fever or asthenia.®

Concurrent HIV and tuberculosis (TB) infection remains a
serious challenge. In 2010, 8.8 million people acquired active
TB worldwide, of which 1.1 million were living with HIV."
The global burden of TB is increasing, largely because of the
spread of HIV,? but these statistics can also be ascribed to other
contributing factors such as crowding, poverty, unemployment,
malnutrition and poor treatment intervention.®

Lifestyle diseases are the leading cause of death globally,
killing more people each year than all other causes combined.™
In the general population, chronic lifestyle diseases share
similar risk factors, including tobacco smoking, diabetes
mellitus, hypertension (often associated with increasing
age'), obesity, hyperlipidaemia and physical inactivity.'® The
presence of comorbidities such as heart disease, diabetes
mellitus, hepatitis and opportunistic infections may also
complicate the profile of the HIV-infected patient on ART."”

This study formed part of the Assuring Health for All in the
Free State (AHA-FS) study, which aimed to determine how
living in rural and urban communities can influence lifestyle
and health. Despite the large body of evidence related
to clinical and anthropometric manifestations of HIV,
epidemiological data on these manifestations in the Free
State Province are limited. The clinical relevance of identifying
variables that are likely to predict HIV lies in improved
screening, diagnosis and care of the large numbers of patients
that visit primary healthcare facilities. The aim of this
sub-study was thus to investigate health (history of disease,
medication, anthropometric symptoms experienced) and
lifestyle (smoking and alcohol use) of HIV-infected and HIV-
uninfected, rural and urban respondents and to determine
significant independent clinical manifestations associated
with HIV status.

Methods

The rural study was performed in three Free State towns,
namely, Trompsburg, Philippolis and Springfontein, and the
urban study in Mangaung.

Study design, target population and sampling

A cross-sectional study was undertaken. In rural areas, all
households were eligible to participate. Before data were
collected, induction meetings for community members and
other role-players were arranged in each community. The
role-players included clinic staff, church leaders, community
leaders and any members of the community who were
interested in learning more about the project or had questions
that they wanted to ask. These role-players informed
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community members that were not present at induction
meetings that all adults that met the inclusion criteria were
welcome to participate. On days of data collection, adults
that arrived at the research venue were included in the rural
sample.

In urban Mangaung, the number of plots in the Mangaung
University Community Partnerships Programme (MUCPP)
service area was counted on a municipal map and included
Buffer, Freedom Square, Kagisanong, Chris Hani, Namibia
and Turflaagte. An estimate was made of additional squatter
households in open areas. A stratified proportional cluster
sample was selected, stratified by area and formal plot or
squatter households in open areas. Using randomly selected
Xand Y coordinates, 100 starting points were selected in this
way. From each point, five adjacent starting households were
approached to participate in the study. Every adult member
of households in these black and mixed-ethnic communities,
who gave informed consent and was between 25 and 64 years
of age, was eligible to participate.

Pilot study

Prior to the main survey, a pilot study was undertaken with
five individuals in each area, similar to the target group,
in order to determine whether questions included in the
questionnaire could be easily understood and to estimate
the amount of time needed to complete the questionnaires.
The questionnaire and all anthropometric measurements were
piloted. Minor changes (mostly technical editing) were made to
questionnaire after the pilot study.

Variables and operational definitions

For the purpose of this study, health referred to medical
history, medication used, hospitalisation, anthropometry and
symptoms experienced. Lifestyle referred to tobacco and
alcohol consumption patterns. Among others, laboratory
investigations included HIV status.

Anthropometric variables included height, weight and waist
circumference (WC). Adults were categorised as underweight
(body mass index [BMI] less than 18.5 kg/m?); normal
weight (BMI 18.5 kg/m? or over, but less than 25 kg/m?);
overweight (BMI 25 kg/m? or over, but less than 30 kg/m?);
or obese (BMI 30 kg/m? or over)."* A WC equal to or larger
than 94 cm for men and 80 cm for women was considered as
a high risk for lifestyle-related diseases.'

Methods and techniques

A health questionnaire, adapted from the one developed for the
Prospective Urban Rural Epidemiology (PURE) study,” was
completed for all adults in each household. Information was
collected in an interview with each adult by trained final-year
dietetics students, using a structured questionnaire. To assure
validity, all questions in the health questionnaire were related
to the objectives of the study and were based on health-
related issues associated with HIV in relevant literature.
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Random samples of 10% of the rural and urban participants were
interviewed a second time by the researchers to determine
reliability of questions asked in the health questionnaire within a
month of the initial survey. Where the percentage of answers to
questions differed with more than 20%, the question was
considered unreliable. No questions were found to be unreliable
in the health questionnaire. All blood specimens were analysed
in an accredited laboratory using standard techniques and
controls. Anthropometric measurements were taken with
respondents wearing an examination gown, without shoes.
Anthropometric measurements were performed by trained
dietetics students, using standardised methods.*’

Data collection

Data collection took place at different research venues,
including the community hall in the rural area or at the
MUCPP nutrition centre in the urban area. On days of data
collection, identity documents were screened in order to
make sure that participants met the inclusion criteria with
regard to age. The research venues included stations for
the collection of blood samples; a food station; medical
examination; anthropometric measurements (participants
arrived in a fasting state for the collection of blood
samples). Thereafter, questionnaires related to the following
were completed: sociodemography; household food security;
dietary intake; physical activity; and self-reported health.

Statistical analysis

All analyses were performed by the Department of
Biostatistics, UFS. Descriptive statistics, including frequencies
and percentages for categorical data, and means and standard
deviations (SDs) for symmetrical numerical variables, or
medians and percentiles for skew numerical variables, were
calculated. Differences between HIV-infected and HIV-
uninfected groups were assessed by p-values (t-tests [for
symmetrical numerical variables], Mann-Whitney tests [for
skew numerical variables], chi-squared tests [for categorical
variables] or Fischer’s extract test [for categorical variables
with sparse data]) or 95% confidence intervals (CIs) for
median, mean or percentage differences.

In addition to descriptive comparisons between HIV-infected
and HIV-uninfected participants, logistic regression was

TABLE 1: History of smoking and use of snuff.
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applied to identify significant clinical manifestations
associated with HIV. For each of the variables, a univariate
analysis was applied to identify variables that could be
included in the rural and urban model (p < 0.15). In the rural
sample, the following health variables were included in the
model: history of alcohol use, loose stools or diarrhoea for
at least three days in last six months, involuntary weight
loss > 3 kg in last six months, ever diagnosed with TB, family
member diagnosed with TB and TB treatment.

In the urban sample, the health variables that were included
in the model were: loose stools or diarrhoea for at least
three days in last six months, loss of appetite in last six months,
involuntary weight loss > 3 kg in last six months, ever
diagnosed with TB and TB treatment.

Following this, logistic regression with forward selection
(p < 0.05) was applied to select significant independent factors
associated with HIV status in the rural and urban samples.

Ethical consideration

The study was approved by the Ethics Committee of the
Faculty of Health Sciences at the UFS (ETOVS 21/07), the
Free State Department of Health (DoH) and local
municipalities. The researchers obtained written consent
from all participants in their language of choice.

Results

Of the 570 rural participants, 567 had HIV results. Of these,
97 (17.1%) were HIV-infected. Of the 426 urban participants,
424 had HIV results, of which 172 (40.6%) were HIV-infected.
Twenty-five per cent (n = 43) of the total number of HIV-
infected urban respondents reported using ART, compared to
only four (4.1%) HIV-infected respondents in rural areas.

Smoking and snuffing

Results related to smoking and use of snuff are shown in
Table 1. In both areas, more or less the same percentage of
HIV-infected participants smoked or used snuff compared to
HIV-uninfected participants. A fairly large percentage of
rural participants smoked (40.9% HIV-infected and 39.6%
HIV-uninfected participants), while one in four urban

Variable Sample Rural Urban
HIV-positive HIV-negative pt HIV-positive HIV-negative Pi
n % n % n % n %o
History of smoking RHP 88, RHN 452; UHP 164, UHN 244 -
Never smoked - 35 39.8 190 42.0 - 113 68.9 162 66.4
Currently smoke - 36 40.9 179 39.6 0.81 39 23.8 52 213 0.55
Formerly smoked - 17 19.3 83 18.4 - 12 7.3 30 12.3
History of use of snuff  RHP 87, RHN 449; UHP 164, UHN 244 -
Never used snuff - 68 78.2 346 77.1 - 111 67.7 170 69.7
Currently use snuff - 15 17.2 79 17.6 0.93 41 25.0 62 254 0.92
Formerly used snuff - 4 4.6 24 5.4 - 12 7.3 12 4.9

F, p-value for difference between HIV-positive and HIV-negative rural participants using chi-squared or Fischer’s exact test, as appropriate; I, p-value for difference between HIV-positive and HIV-

negative urban participants using chi-squared or Fischer’s exact test, as appropriate.

RHP, rural, HIV-positive; RHN, rural, HIV-negative; UHP, urban, HIV-positive; UHN, urban, HIV-negative.
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participants used snuff (25% of both HIV-infected and HIV-
uninfected participants).

Alcohol consumption

Table 2 shows categories of alcohol consumption of HIV-
infected and HIV-uninfected rural and urban respondents.
More HIV-infected participants used alcohol than their
uninfected counterparts (54.6% vs. 47.6% [rural] and 42.3%
vs.36.5% [urban]), although the difference was not significant.
Beer was the most frequently consumed alcoholic beverage
in all groups, but more rural respondents consumed
homemade beer, ranging from 47.8% of HIV-infected
participants to 57.9% of HIV-uninfected participants. More
HIV-infected rural respondents (84.2%) felt tired on Mondays
after heavy drinking than uninfected rural participants
(61.8%), but the difference was not statistically significant
(p =0.07).

Reported symptoms, diagnoses and medication
use

Reported symptoms and medication use of HIV-infected
and HIV-uninfected rural and urban participants are
described in Table 3. HIV-infected participants in both areas
reported that they had experienced significantly more loose
stools and diarrthoea compared to HIV-uninfected
participants (rural = 38.2% vs. 27.7%, p = 0.04; urban = 32.9%
vs. 19.8%, p = 0.002). Rural HIV-infected respondents
experienced significantly more vomiting than HIV-
uninfected counterparts (32.6% vs. 21.8%, p = 0.02) and
involuntary weight loss of more than 3 kg (64.0% vs. 50.3%,
p = 0.01). Significantly more rural HIV-infected respondents
had experienced chest pain or tightness (60.7% vs. 46.8%,
p = 0.02) and cough for at least two weeks (53.9% vs. 40.8%,
p = 0.02) compared to HIV-uninfected rural participants.
On the other hand, significantly more HIV-uninfected rural
participants reported joint pain (70.1% vs. 55.7%, p = 0.008),
as well as high blood pressure (66.1% vs. 44.9%, p = 0.002)
compared to their HIV-infected counterparts.

TABLE 2: Alcohol consumption.
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In urban areas, significantly more HIV-infected urban
participants reported loose stools or diarrhoea for at least three
days (32.9% vs. 19.8%, p = 0.002), loss of appetite (57.9% vs.
45.5%, p = 0.01), skin rash (37.8% vs. 24.6%, p = 0.004), as well
as liver diseases, hepatitis or jaundice (7.3% vs. 2.9%, p = 0.03),
compared to HIV-uninfected respondents. In contrast, more
HIV-uninfected participants reported swelling of feet (50.8%
vs. 40.9%, p = 0.04), diabetes mellitus (10.3% vs. 4.3%, p = 0.02)
and hypertension (57.0% vs. 35.4%, p = 0.0001) than their HIV-
infected counterparts.

HIV-infected participants in both groups were significantly
more likely to have been diagnosed with TB (27.3% vs. 10.2% in
rural areas [p = 0.0001] and 24.4% vs. 10.7% in urban areas [p =
0.0002]). In both areas, significantly more HIV-uninfected
participants compared to HIV-infected participants were on
medication to treat diabetes (12.1% vs. 3.2%, p = 0.02) and
hypertension: 72.6% vs. 45.2% in rural areas (p = 0.0001) and
68.2% vs. 24.4% in urban areas (p = 0.0001). On the other hand,
significantly more HIV-infected participants took TB medication
than their uninfected counterparts: 16.1% vs. 2.3% in rural areas
(p =0.0001) and 11.1% vs. 3.0% in urban areas (p = 0.01).

Anthropometric information

In rural areas, the median BMI of HIV-uninfected men fell
into the normal weight category at 21.0 kg/m? compared to
18.7 kg/m? of the HIV-infected men, indicating a median
difference of 2.3 kg/m?, which was statistically significant
(p = 0.02) (Table 4). The median BMI of HIV-infected rural
women fell within the normal range at 23.1 kg/m?, while the
median BMI of HIV-uninfected rural women fell in the
overweight category at 27.7 kg /m?, with a significant median
difference of 4.6 kg/m? (p = 0.009).

The median BMI of HIV-infected and uninfected urban men fell
within the normal weight category at 19.4 kg/m? and 20.9 kg/m?,
respectively, a difference which was not statistically significant
(p = 0.07). The median BMI of HIV-infected and HIV-uninfected

Variable Sample Rural Urban
HIV-positive HIV-negative pt HIV-positive HIV-negative Pi
n % n %o n % n %
History of alcohol use RHP 88, RHN 450; UHP{+ 163, UHN 244
Never used alcohol 13 14.8 100 22.2 - 68 41.7 118 48.4
Currently use alcohol 48 54.6 214 47.6 0.23 69 423 89 36.5 0.22
Formerly used alcohol 27 30.7 136 30.2 - 26 16.0 37 15.2
If currently, what form
Spirits RHP 47, RHN 204; UHP 66, UHN 84 10 213 34 16.7 - 7 10.6 5 6.0
Wine RHP 47, RHN 206; UHP 65, UHN 83 8 17.0 41 19.9 - 8 12.3 10 12.1
Beer, cider RHP 46, RHN 205; UHP 66, UHN 83 31 67.4 114 55.6 - 47 71.2 54 65.1
Homemade beer RHP 45, RHN 202; UHP 65 UHN 83 22 47.8 117 57.9 - 13 20.0 24 289
At least once a month consume > 5 RHP 48, RHN 206; UHP 66, UHN 88 21 43.8 88 42.7 0.89 26 39.4 34 41.0 0.84
drinks/day
Feel tired on Monday after heavy RHP 19, RHN 68; UHP 22, UHN 27 16 84.2 42 61.8 0.07 15 68.2 22 81.5 0.28

alcohol consumption (> 5 drinks/day)

T, p-value for difference between HIV-positive and HIV-negative rural participants using chi-squared or Fisher’s exact test, as appropriate; f, p-value for difference between HIV-positive and HIV-

negative urban participants using chi-squared or Fisher’s exact test, as appropriate;

RHP, rural, HIV-positive; RHN, rural, HIV-negative; UHP, urban, HIV-positive; UHN, urban, HIV-negative.

http://www.sajhivmed.org.za . Open Access
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TABLE 3: Reported symptoms, diagnoses and medication use.
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Variable Sample Rural Urban

HIV-positive HIV-negative pt HIV-positive HIV-negative pi

n % n % n % n %
Experienced during last 6 months
;o(?se stools, diarrhoea for at least ~ RHP 89, RHN 451, UHP 164, UHN 243 34 38.2 125 27.7 0.04%* 54 32.9 48 19.8 0.002*

ays

Vomiting RHP 89, RHN 450, UHP 164, UHN 244 29 32.6 98 21.8 0.02* 41 25.0 47 19.3 0.16
Loss of appetite RHP 89, RHN 451, UHP 164, UHN 244 41 46.1 184 40.8 0.35 95 57.9 111 45.5 0.01*
Involuntary weight loss > 3 kg RHP 89, RHN 451, UHN 164, UHN 244 57 64.0 227 50.3 0.01* 78 47.6 92 37.7 0.05
Chest pain or tightness with usual RHP 89, RHN 451; UHP 164, UHN 243 54 60.7 211 46.8 0.02* 97 59.2 137 56.4 0.57
activity
Cough for at least 2 weeks RHP 89, RHN 451, UHP 164, UHN 244 48 53.9 184 40.8 0.02* 74 45.1 96 39.3 0.24
Wheezing or whistling in chest RHP 89, RHN 451, UHP 164, UHN 244 41 46.1 195 43.2 0.62 62 37.8 86 35.3 0.59
Sexually transmitted diseases RHP 89, RHN 452, UHP 164, UHN 244 12 13.5 32 7.1 0.04* 56 34.2 13 5.3 0.0001*
Blood in urine RHP 89, RHN 452, UHP 164, UHN 244 11 12.4 32 7.1 0.09 11 6.7 18 7.4 0.79
Skin rash RHP 89, RHN 451, UHP 164, UHN 244 26 29.2 115 25.5 0.46 62 37.8 60 24.6 0.004*
Breathlessness with usual activity RHP 89, RHN 452, UHP 164, UHN 244 53 59.6 223 49.3 0.07 81 49.4 129 52.9 0.49
Swelling of feet RHP 89, RHN 452, UHP 164, UHN 244 32 36.0 177 39.2 0.57 67 40.9 124 50.8 0.04*
Joint pain RHP 88, RHN 451, UHP 164, UHN 244 49 55.7 316 70.1 0.008* 96 58.5 163 66.8 0.09
Diagnosed with the following
Liver disease, hepatitis, jaundice RHP 89, RHN 452, UHP 164, UHN 244 4 4.5 12 2.7 0.31 12 7.3 7 2.9 0.03*
Lung disease, e.g. emphysema or RHP 89, RHN 451, UHP 164, UHN 244 13 14.6 58 12.9 0.65 14 8.5 18 7.4 0.66
asthma
8B RHP 88, RHN 452, UHP 164, UHN 244 24 27.3 46 10.2  0.0001* 40 24.4 26 10.7  0.0002*
Diabetes mellitus RHP 89, RHN 450, UHP 164, UHN 244 5 5.6 55 12.2 0.07 7 43 25 10.3 0.02*
High blood pressure RHP 89, RHN 451, UHP 164, UHN 244 40 44.9 298 66.1 0.002* 58 35.4 139 57.0  0.0001*
Stroke RHP 89, RHN 452, UHP 164, UHN 244 8 9.0 27 6.0 0.29 9 5.5 11 4.5 0.65
Heart disease, angina, heart attack ~ RHP 89, RHN 448, UHP 164, UHN 244 14 15.7 69 15.4 0.93 27 16.5 43 17.6 0.76
Heart failure RHP 89, RHN 452, UHP 164, UHN 244 1 1.1 5 1.1 1.0 8 4.9 11 4.5 0.86
Cancer RHP 89, RHN 452, UHP 164, UHN 244 0 0.0 6 1.3 0.59 3 1.8 6 2.5 0.74
Epilepsy RHP 89, RHN 451, UHP 164, UHN 244 4 4.5 22 4.9 1.0 11 6.7 14 5.7 0.68
Allergy RHP 89, RHN 451, UHP 164, UHN 244 12 13.5 68 15.1 0.69 28 17.1 45 18.4 0.72
Medication
Taking medication regularly RHP 88, RHN 448, UHP 164, UHN 244 62 70.5 347 77.5 0.16 90 54.9 132 54.1 0.87
Type of medication RHP 62, RHN 347, UHP 90, UHN 132 - - - - - - - - - -
ART - 4 6.5 0.0 0.0001* 43 47.8 0 0.0 -
TB treatment - 10 16.1 2.3 0.0001%* 10 11.1 4 3.0 0.01*
Diabetes (oral) - 2 3.2 42 12.1 0.02* 0 0.0 13 9.9 0.0027*
Hypertension - 28 45.2 252 72.6  0.0001* 22 24.4 90 68.2  0.0001*
Other - 54 87.1 314 90.5 - 46 51.1 49 37.1 -
Hospitalised during past 12 months RHP 88; RHN 451, UHP 164, UHN 244 26 29.6 104 23.1 - 46 28.1 65 26.6 -

F, p-value for difference between HIV-positive and HIV-negative rural participants using chi-squared or Fisher’s exact test, as appropriate; §, p-value for difference between HIV-positive and HIV-
negative urban participants using chi-squared or Fisher’s exact test, as appropriate;

TB, tuberculosis; RHP, rural, HIV-positive; RHN, rural, HIV-negative; UHP, urban, HIV-positive; UHN, urban, HIV-negative.

*, Statistically significant difference.

TABLE 4: Body mass index of HIV-infected and HIV-uninfected participants in rural and urban communities.

Community Gender HIV-positive HIV-negative pt

n Median Mean SD Min Max n Median Mean SD Min Max
Rural Male 25 18.7 19.6 4.5 15.5 33.6 85 21.0 21.84 5.27 11.8 41.4 0.02*
Urban 36 19.4 19.8 2.58 14.5 253 61 20.9 22.64 6.6 14.7 49.9 0.07
Rural Female 63 23.1 24.9 6.8 13.7 42.5 359 27.7 28.8 8.9 11.9 53.6 0.009*
Urban 131 25.0 26.0 7.6 13.3 55.7 185 31.8 324 8.8 14.5 55.1 0.001*

T, for median difference.
*, statistically significant at p < 0.05.
SD, standard deviation.

urban women fell within the overweight and obese category at
25.0 kg/m? and 31.8 kg/m?, respectively, with a significant
median difference of 6.8 kg/m? (p = 0.001).

A larger percentage of HIV-infected women had a WC
below 80 c¢cm compared to HIV-uninfected women, a

http://www.sajhivmed.org.za . Open Access

difference that was statistically significant (»p = 0.0003 in
rural and p = 0.0001 in urban areas). Significantly more
HIV-uninfected women tended to have a WC in the ‘high
risk” category (WC of more than 88 cm) compared to HIV-
infected women (p = 0.0003 in rural areas and p = 0.0001 in
urban areas).
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Reported clinical manifestations associated with
HIV status in rural participants

Logistic regression was applied to identify significant clinical
manifestations associated with HIV in the rural (Table 5) and
urban (Table 6) samples.

In the rural sample, for every year that age increased, the
odds of having HIV decreased by 8%. HIV infection was
positively associated with losing weight involuntarily (> 3 kg
in the past six months; odds ratio 1.86), ever being diagnosed
with TB (odds ratio 2.50) and being on TB treatment (odds
ratio 3.29).

In the urban sample, for every year that age increased, the
odds of having HIV decreased by 7%. HIV infection was
positively associated with having diarrhoea for at least three
days in the past six months (odds ratio 2.04) and ever being
diagnosed with TB (odds ratio 2.49).

Discussion

The high prevalence of HIV in urban Mangaung has been
reported previously.? In sub-Saharan Africa, the HIV
epidemic was traditionally concentrated in urban areas,
where significantly higher HIV prevalence rates have been
recorded than in rural areas.” Possible reasons may include a
correlation between HIV and the level of urbanisation in
South Africa, a higher percentage of younger people living in
urban areas, poor living conditions (including a lack of food
security) and gender relations.”? In addition to HIV-related
burden of disease, the high prevalence of obesity and
overweight has reached epidemic proportions in
South African communities.?

A fairly large percentage of participants in the current study
smoked and used snuff. Lifestyle factors such as tobacco
smoking, use of snuff and alcohol intake impact on quality of
life of both the general population, as well as those with HIV.
More HIV-infected participants tended to use alcohol than
their uninfected counterparts, with beer being the most
frequently consumed alcoholic beverage in all groups.
Alcohol may be a mediating factor in risky sexual behaviour
and therefore impacts on the transmission of HIV.* In

TABLE 5: Reported clinical manifestations associated with HIV status (rural).
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Variable Yesvs.no  Odds ratio 95% ClI P
Age = 0.02 0.89;0.95 <0.0001
Involuntary weight loss >3 kg  Yesvs. no 1.86 1.08;3.20 0.0255
in last 6 months

Ever diagnosed with TB Yes vs. no 2.50 1.18;5.23 0.0163
TB treatment Yes vs. no 3.29 1.00; 10.80 0.0498

TB, Tuberculosis; Cl, confidence interval; vs, versus.

TABLE 6: Reported clinical manifestations associated with HIV status (urban).

Variable Yesvs.no  Odds ratio 95% ClI y4
Age - 0.93 0.91;0.95 <0.0001
Loose stools or diarrhoea forat  Yes vs. no 2.04 1.23;3.41 0.0061
least 3 days in last 6 months

Ever diagnosed with TB Yes vs. no 2.49 1.37;4.53 0.0028

TB, Tuberculosis; Cl, confidence interval; vs, versus.
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addition, heavy drinking may lead to people on treatment
not taking their medication properly.®

In the early period, infectious diseases such as HIV and
lifestyle diseases were perceived to be largely different.?
However, more and more HIV-infected persons are using
ART, resulting in them living longer and developing chronic
conditions similar to the rest of the population.

Significantly more HIV-infected participants reported
experiencing loose stools and diarrhoea, as well as involuntary
weight loss, compared to HIV-uninfected participants, and
were therefore at higher risk of developing malnutrition.
Diarrhoea affects 40-80% of HIV-infected adults who do not
receive ART.#” This was confirmed in this study where the
majority of HIV-infected participants were not using ART
(only 25% of all HIV-infected urban participants and 4.1% of
rural HIV-infected participants reported using ART). At the
time that the study was undertaken, ART was only available
at one clinic in the rural Southern Free State, namely
Jagersfontein, possibly explaining why such a low percentage
of HIV-infected participants in the rural areas were accessing
ART. Some common nutritional challenges in HIV-infected
individuals include inadequate oral food intake; increased
nutrient needs; swallowing difficulty; altered gastrointestinal
function; food-medication interactions; involuntary weight
loss and impaired ability to prepare foods and meals."”? Food
insecurity (also observed in this study) is also an important
aspect of HIV-associated weight loss and wasting. It is
generally complicated further by the fact that individuals
who are ill are not able to go to work to earn enough money
to buy food.?

In the current study, logistic regression indicated that HIV
infection was positively associated with losing weight
involuntarily (more than 3 kg in the past six months) (rural)
and having diarrhoea for at least three days in the past
six months (urban). Previous research has shown significant
weight loss and a high prevalence of underweight among
HIV-infected adults.® Up to 40% of patients with HIV
infection report at least one episode of diarrhoea in a given
month, and approximately one quarter of patients experience
chronic diarrhoea at some point.*

South Africa has a high TB-HIV co-infection rate of 73%, yet
only 46% of TB patients are tested for HIV.* Results from the
logistic regression in this study confirmed that HIV infection
was positively associated with a history of TB diagnosis
(rural and urban) as well as TB treatment (rural). This finding
is similar to a retrospective analysis carried out in Cape
Town by Osman et al.,** reporting that HIV-infected and HIV-
unknown patients with TB have an increased risk of death
during TB treatment.

In the current study a larger percentage of HIV-uninfected
participants reported having diabetes mellitus and
hypertension. This could probably be ascribed to the lower
median BMI and WC of HIV-infected participants. A similar
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trend has also been reported among HIV-infected black
women in Mangaung.*!

Overnutrition is prevalent among the general population of
adult South Africans, particularly women.? Although the
prevalence of overweight and obesity was lower in HIV-
infected participants in the current study, a large proportion
of both HIV-infected and HIV-uninfected women were still
overweight and obese, while men were more likely to have a
normal or low BMI. Epidemiological studies have shown
gender differences in the prevalence of obesity in African
nations, with levels of overweight considerably higher in
females than males.?®%* The younger mean age of HIV-
infected participants should also be kept in mind, because
weight gain is often the result of ageing.

The results of the current study confirm that the clinical and
anthropometric manifestations of HIV infection reported in
the literature are also evident in HIV-infected persons from
the Free State. The high prevalence of overweight (among
women) associated with symptoms such as weight loss and
diarrhoea that were identified in the participants in the
current study, can complicate the management of HIV-
infected patients in the primary healthcare setting.
Information about unintentional weight loss, diarrhoea and a
history of TB can prompt healthcare professionals to screen
for HIV, even in women who are not underweight.

We acknowledge that there could have been a certain degree
of bias because older and unemployed individuals were
more likely to participate. It is also possible that because of
limited health services, ill persons might have been more
likely to participate in the study where medical examinations
were conducted, especially in rural areas. Furthermore, the
younger age and lower BMI of HIV-infected participants
complicate a comparison of clinical manifestations of HIV-
infected participants to those of HIV-uninfected participants.
Because of these reasons, the authors are aware that the
study group is probably not representative of the general
population.

Conclusion

Involuntary weight loss (rural) and diarrhoea (urban) were
most likely to predict HIV infection. In both samples, a
history of TB (rural and urban) or TB treatment (rural) was
positively associated with HIV infection. In addition, median
BMI and WC of HIV-infected respondents were significantly
lower than in HIV-uninfected respondents (although many
HIV-infected women were still in the overweight category).
The HIV-uninfected group consequently had a higher
occurrence of lifestyle diseases, such as diabetes mellitus and
hypertension.

The results of the current study confirm the higher prevalence
of opportunistic infections and the associated symptoms
(such as diarrhoea and weight loss) in HIV-infected persons
in this sample. Information related to diarrhoea, weight loss
and past or present TB is easy to obtain from patients and
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should prompt healthcare workers to screen patients for HIV
and to implement relevant interventions.

Acknowledgements

We acknowledge the National Research Foundation (NRF)
for funding this study; the participants; the local community
members and the research team; and Dr Daleen Struwig,
medical writer/editor, Faculty of Health Sciences. University
of the Free State, for technical and editorial preparation of the
manuscript.

Competing interests

The authors declare that they have no financial or personal
relationships which may have inappropriately influenced
them in writing this article.

Authors’ contributions

M.P. was a PhD student and primary author of the manuscript.
C.M.W. was the principal investigator and promotor. EC.v.R.
was responsible for statistical analysis of the data.

References

1. Groenewald P, Vos T, Norman R, et al. Estimating the burden of disease attributable
to smoking in South Africa in 2000. S Afr Med J. 2007;97:674—681.

2. Webb MS, Vanable PA, Carey MP, Blair DC. Cigarette smoking among HIV+ men
and women: Examining health, substance use, and psychosocial correlates across
the smoking spectrum. J Behav Med. 2007;30:371-383. https://doi.org/10.1007/
510865-007-9112-9

3. Rehm J, Room R, Monteiro M, Gmel G, Graham K, Rehn N. Alcohol use. In: Ezzati
M, Lopez AD, Rodgers A, Murray C, editors. Comparative quantification of health
risks: Global and regional burden of disease attributable to selected major risk
factors [nhomepage on the Internet]. Geneva: World Health Organization (WHO),
2004, p. 959-1108 [cited 2016 Jan 27]. http://www.who.int/publications/cra/
chapters/volume1/0000i-xxiv.pdf

4. Rehm J, Room R, Monteiro M, et al. Alcohol as a risk factor for global burden of
disease. Eur Addict Res. 2003;9:165-175. https://doi.org/10.1159/000072222

5. Morojele NK, Nkosi S, Kekwaletsweni CT, Saban A, Parry CDH. Review of research
on alcohol and HIV in Sub-Saharan Africa [homepage on the Internet]. Policy brief.
South African Medical Research Council; 2013 [cited 2016 Jan 27]. Available from:
www.mrc.ac.za/policybriefs/AlcoholSubSaharan.pdf

6. Moir S, Chun TW, Fauci AS. Pathogenic mechanisms of HIV disease. Annu Rev
Pathol.2011;6:223-248.https://doi.org/10.1146/annurev-pathol-011110-130254

7. Kotler DP. Nutritional alterations associated with HIV-infection. J Acquir Immune
Defic Syndr. 2000;25(Suppl. 1):S81-S87. https://doi.org/10.1097/00126334-
200010001-00013

8. Academy of Science of South Africa (ASSAf). HIV/AIDS, TB and nutrition. Scientific
inquiry into the nutritional influences on human immunity with special reference
to HIV infection and active TB in South Africa [homepage on the Internet].
Pretoria: ASSAf; 2007 [cited 2016 Jan 27]. Available from: http://www.
nationalacademies.org/asadi/PDFs/HIVAIDSTB&Nutrition.pdf

9. Hill A, Balkin A. Risk factors for gastrointestinal adverse effects in HIV treated and
untreated patients. AIDS Rev. 2009;11:30-38.

10. Beatty GW. Diarrhea in patients infected with HIV presenting to the emergency
department. Emerg Med Clin North Am. 2010;28:299-310. https://doi.
0rg/10.1016/j.emc.2010.01.003

11. Bauer LO, Wu Z, Wolfon LI. An obese body mass increases the adverse effects of
HIV/AIDS on balance and gait. Phys Ther. 2011;91:1063—-1071. https://doi.org/
10.2522/ptj.20100292

12. Dong KR, Imai CM. Medical nutrition therapy for HIV and AIDS. In: Mahan LK,
Escott-Stump S, editors. Krause’s food, nutrition & diet therapy. 13th ed.
Philadelphia, PA: WB Saunders Company, 2012; p. 864-883.

13. Salomon J, De TP, Melchior JC. Nutrition and HIV infection. Br J Nutr.
2002;87(Suppl. 1):5111-5119. https://doi.org/10.1079/BIN2001464

14. World Health Organization (WHO). Global status report on non-communicable
diseases 2010. Description of the global burden of NCDs, their risk factors and
determinants [homepage on the Internet]. Geneva: World Health Organization;
2010 [cited 2016 Jan 27]. Available from: http://www.who.int/nmh/publications/
ncd_report2010/en/

15. Herbst AJ, Mafojane T, Newell ML. Verbal autopsy-based cause-specific mortality
trends in rural KwaZulu-Natal, South Africa, 2000-2009. Popul Health Metr.
2011;9:47. https://doi.org/10.1186/1478-7954-9-47



http://www.sajhivmed.org.za
https://doi.org/10.1007/s10865-007-9112-9
https://doi.org/10.1007/s10865-007-9112-9
http://www.who.int/publications/cra/chapters/volume1/0000i-xxiv.pdf
http://www.who.int/publications/cra/chapters/volume1/0000i-xxiv.pdf
https://doi.org/10.1159/000072222
www.mrc.ac.za/policybriefs/AlcoholSubSaharan.pdf
https://doi.org/10.1146/annurev-pathol-011110-130254
https://doi.org/10.1097/00126334-200010001-00013
https://doi.org/10.1097/00126334-200010001-00013
http://www.nationalacademies.org/asadi/PDFs/HIVAIDSTB&Nutrition.pdf
http://www.nationalacademies.org/asadi/PDFs/HIVAIDSTB&Nutrition.pdf
https://doi.org/10.1016/j.emc.2010.01.003
https://doi.org/10.1016/j.emc.2010.01.003
https://doi.org/10.2522/ptj.20100292
https://doi.org/10.2522/ptj.20100292
https://doi.org/10.1079/BJN2001464
http://www.who.int/nmh/publications/ncd_report2010/en/
http://www.who.int/nmh/publications/ncd_report2010/en/
https://doi.org/10.1186/1478-7954-9-47

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Van Zyl S, Van der Merwe LJ, Walsh CM, Groenewald AJ, Van Rooyen FC. Risk-
factor profiles for chronic diseases of lifestyle and metabolic syndrome in an
urban and rural setting in South Africa. Afr J Prim Health Care Fam Med.
2012;4:Art. #346. https://doi.org/10.4102/phcfm.v4il.346

Joint United Nations Programme on HIV/AIDS (UNAIDS). Chronic care of HIV and
non-communicable diseases: How to leverage the HIV experience [homepage on
the Internet]. 2011 [cited 2016 Jan 27]. Available from: http://www.unaids.
org/.../20110526_JC2145_Chronic_care_of_HIV_0.pdf

Gibson RS. Principles of nutritional assessment. 2nd ed. New York: Oxford
University Press; 2005.

Teo K, Chow CK, Vaz M, Rangarajan S, Yusuf S. The Prospective Urban Rural
Epidemiology (PURE) study: Examining the impact of societal influences on
chronic non-communicable diseases in low-, middle-, and high-income countries.
Am Heart J. 2009;158:1-7. https://doi.org/10.1016/j.ahj.2009.04.019

Lee RD, Nieman DC. Nutritional assessment. 4th ed. New York: McGraw Hill;
2007.

Hattingh Z, Walsh CM, Veldman FJ, Bester CJ. The metabolic profiles of HIV-
infected and non-infected women in Mangaung, South Africa. S Afr J Clin Nutr.
2009;22:23-28. https://doi.org/10.1080/16070658.2009.11734213

Van Donk M. “Positive” urban futures in sub-Saharan Africa: HIV/AIDS and the
need for ABC (A Broader Conceptualization). Environ Urban. 2006;18:155-175.
https://doi.org/10.1177/0956247806063971

Malaza A, Mossong J, Barnighausen T, Newell ML. Hypertension and obesity on
adults living in a high HIV-prevalence rural area in South Africa. PLoS One.
2012;7:e47761. https://doi.org/10.1371/journal.pone.0047761

Mbulaiteye SM, Ruberantwari A, Nakiyingi J, Carpenter L, Kamali A, Whitworth
J. Alcohol and HIV: A study among sexually active adults in rural southwest
Uganda. Int J Epidemiol. 2000;29:911-915. https://doi.org/10.1093/ije/
29.5.911

Talbot EA, Kenyon TA, Moeti TL, et al. HIV risk factors among patients with
tuberculosis — Botswana 1999. Int J STD AIDS. 2002;13:311-317. https://doi.
0rg/10.1258/0956462021925126

Page 8 of 8 . Original Research

26

27.

28.

29.

30.

31.

32.

33.

34.

. Haregu TN, Setswe G, Elliott J, Oldenburg B. National responses to HIV/AIDS and
non-communicable diseases in developing countries: Analysis of strategic
parallels and differences. ) Public Health Res. 2014;3:99. https://doi.org/10.4081/
jphr.2014.99

Feasey NA, Healey P, Gordon MA. Review article: The aetiology, investigation and
management of diarrhoea in the HIV-positive patient. Aliment Pharmacol Ther.
2011;34:587-603. https://doi.org/10.1111/j.1365-2036.2011.04781.x

Oketch JA, Paterson M, Maunder EW, Rollins NC. Too little, too late: Comparison
of nutritional status and quality of life of nutrition care and support recipient and
non-recipients among HIV-positive adults in KwaZulu-Natal, South Africa. Health
Policy. 2011;99:267-276. https://doi.org/10.1016/j.healthpol.2010.08.018

Heunis JC, Wouters E, Norton WE, et al. Patient- and delivery-level factors related
to acceptance of HIV counselling and testing services among tuberculosis patients
in South Africa: A qualitative study with community health workers and program
managers. Implement Sci. 2011;6:27. https://doi.org/10.1186/1748-5908-6-27

Osman M, Seddon JA, Dunbar R, Draper HR, Lombard C, Beyers N. The complex
relationship between human immunodeficiency virus infection and death in
adults being treated for tuberculosis in Cape Town, South Africa. BMC Public
Health. 2015;15:556. https://doi.org/10.1186/s12889-015-1914-z

Hattingh Z, Le Roux M, Nel M, Walsh CM. Assessment of the physical activity, body
mass index and energy intake of HIV-uninfected and HIV-infected women in
Mangaung, Free State Province. S Afr Fam Pract. 2014;56:196-200. https://doi.org/
10.1080/20786204.2014.936663

Puoane T, Steyn K, Bradshaw D, et al. Obesity in South Africa: The South African
demographic and health survey. Obes Res. 2002;10:1038-1048. https://doi.
org/10.1038/0by.2002.141

Abubakari AR, Lauder W, Agyemang C, Jones M, Kirk A, Bhopal RS. Prevalence and
time trends in obesity among adult West African populations: A meta-analysis.
Obes Rev. 2008;9:297-311. https://doi.org/10.1111/j.1467-789X.2007.00462.x

Kruger HS, Venter CS, Vorster HH. Obesity in African women in the North West
Province, South Africa is associated with an increased risk of noncommunicable
diseases: The THUSA study. Br J Nutr. 2001;86:733-740. https://doi.org/10.1079/
BJN2001469

http://www.sajhivmed.org.za . Open Access



http://www.sajhivmed.org.za
https://doi.org/10.4102/phcfm.v4i1.346
http://www.unaids.org/.../20110526_JC2145_Chronic_care_of_HIV_0.pdf
http://www.unaids.org/.../20110526_JC2145_Chronic_care_of_HIV_0.pdf
https://doi.org/10.1016/j.ahj.2009.04.019
https://doi.org/10.1080/16070658.2009.11734213
https://doi.org/10.1177/0956247806063971
https://doi.org/10.1371/journal.pone.0047761
https://doi.org/10.1093/ije/29.5.911
https://doi.org/10.1093/ije/29.5.911
https://doi.org/10.1258/0956462021925126
https://doi.org/10.1258/0956462021925126
https://doi.org/10.4081/jphr.2014.99
https://doi.org/10.4081/jphr.2014.99
https://doi.org/10.1111/j.1365-2036.2011.04781.x
https://doi.org/10.1016/j.healthpol.2010.08.018
https://doi.org/10.1186/1748-5908-6-27
https://doi.org/10.1186/s12889-015-1914-z
https://doi.org/10.1080/20786204.2014.936663
https://doi.org/10.1080/20786204.2014.936663
https://doi.org/10.1038/oby.2002.141
https://doi.org/10.1038/oby.2002.141
https://doi.org/10.1111/j.1467-789X.2007.00462.x
https://doi.org/10.1079/BJN2001469
https://doi.org/10.1079/BJN2001469

