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Abstract

Background: Effective strategies to improve nutritional status exist, though short-termed and less sustainable for HIV patients in
resource limited settings. The aim of this study was to describe the BMI of treatment naïve HIV patients in Yaoundé, Cameroon,
and investigate the effects of nutritional education and lifestyle modification on the nutritional status of these patients.
Method: A cluster randomized trial was conducted between 2010 and 2012, and included 5 health facilities, randomized either to
the intervention (HIV-Care-Program) or control group (usual care). The HIV-Care-Program consisted of counselling lessons for 6
months on: nutrition, hygiene and coping with stigma and discrimination, complemented by practical activities. Primary outcome
variable were change in BMI and serum albumin after 6 months, using analysis of covariance. BMI was calculated from weight (kg)
and height (m2) and categorized as: underweight (BMI < 18.5), normal weight (18.5 ≤ BMI ≤ 24.9), overweight (25 ≤ BMI ≤ 29.9)
and obese (BMI ≥ 30 kg/m2) and used to estimate the prevalence of underweight, normal weight and overweight/obesity. Serum
albumin level was determined by the Bromocresol green method.
Results: Of the 201 participants enrolled, 190 were included in the final analysis. 58% of the study participants in the intervention
group were overweight/obese, 40% normal weight and 2% underweight. Whereas the distribution in the control group was: 54.5%
overweight/obese, 43.5% normal weight and 2% underweight. The BMI in the intervention group was 26.1 kg/m2 95% CI (24.5,
27.6) and 25.8 kg/m2 95% CI (24.5, 27.1) in the control group. After six months, BMI increased by 1.9% in the intervention group
and decreased by 3% in the control group (P= 0.088). Serum albumin level increased from 2.1 g/dl 95% CI (1.8, 2.4) to 4.2 g/dl 95%
CI (3.8, 4.5) in the intervention group and decreased from 3.4 g/dl 95% CI (3.2, 3.7) to 3.3 g/dl 95% CI (3.0, 3.6) in the control group
(p<0.001).
Conclusion: The HIV-Care-Program provides an effective low-cost alternative improving serum albumin for treatment naïve
HIV patients. The high prevalence of overweight and obesity observed, suggests that qualified dieticians should be involved in the
care and management of HIV, and thus future nutritional interventions should also focus on optimising weight in treatment naive
patients.
Keywords: BMI, HIV, nutritional education, lifestyle, cluster randomization, nutritional status

Introduction

The HIV virus attacks and impairs the body’s natural defence
system, making it vulnerable to other diseases and infections.
Stimulation of an immune response by HIV infection increases
the demand for anabolic energy and associated substrates. This
leads to a synergistic vicious cycle of adverse nutritional status
and increased predisposition to infection [1,2].
In the past, the HIV infection was commonly associated with
wasting [3,4]. As the disease progresses, the body metabolism
changes, leading to opportunistic conditions such as fever,
mouth sores, diarrhoea etc. consequently reducing food intake
and weight [5,6].
However, since the introduction of antiretroviral therapy (ARV)
and highly active antiretroviral therapy (HAART), important

metabolic changes such as insulin resistance, dyslipidemia,
as well as overweight and obesity have been observed [7,8].
Recently, studies report increasing prevalence of overweight
and obesity in HIV patients prior to the initiation of antiretroviral
therapy [9-11]. This is an indication that HAARTS is not the single
contributing factor to overweight/obesity observed in HIV/AIDS
patients, but also inadequate dietary habits and lifestyle [11].
Several studies have confirmed the beneficial effects of these
factors in improving nutritional status, though mostly short
termed and based on the use of nutritional supplements, which
are expensive for HIV patients in resource limitted settings
[12-14].
Considering HIV/AIDS as a chronic disease, it could be assumed that combining nutritional education and healthy lifestyle
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practices such as moderate physical activity, avoiding alcohol
abuse and smoking etc., in the care and management of HIV
infected persons [15,16], will be a cost-effective strategy to
improve nutritional status on a long term.
Thus this study aimed to describe the BMI of treatment
naïve HIV patients in Yaoundé, Cameroon, and investigate the
effects of nutritional education and lifestyle modification on
the nutritional status of these patients. This paper presents
the 6 months results of a 30 months on-going study.

of HIV on nutritional status, nutritional needs of HIV patients,
composition of a balanced diet (emphasis was put on the
consumption of “5 a day” intake of fruits and vegetables, high
intake of carbohydrate, high intake of protein of plant origin
e.g., kidney beans, soy bean etc., low intake of fat, high intake
of dairy products and water), “One dollar shopping” (aimed to
help participants to be able to buy the right food even with
limited financial resources), malnutrition (causes of malnutrition, use of nutrition to reduce effects of malnutrition), nutrition and ARV (interaction between food and ARV) and food
Methods
preservation (adequate food preservation methods and
Study population and recruitment
consequences on nutrient content of food). Lessons were
A cluster randomization by health facility was conducted based on WHO guidelines [17-19].
between June 2010 and December 2012 in Yaoundé. This
HIV and Hygiene: Including personal hygiene, food and
design was chosen to minimize the risk of contamination water hygiene and hygiene of the home (kitchen, toilet) [17].
through exchange of information between the intervention
Coping with stigma and discrimination: How to reconcile
and the control group during regular visits.
ones’ situation with one’s self, reconciling with others and reconInclusion criteria for health facilities (HF) included HF offe- ciling with the society. Coping strategies included problem
ring HIV care and/or treatment and a minimum of 100 HIV focused (e.g., joining a support group, getting counselling etc.)
patients registered. Inclusion criteria for patients included and emotion-focused strategies (avoidance of problem, optiHIV patients aged between 20 and 72, with CD4 >350 cells/ mism, religion etc.) [20].
µl, viral load <100,000 HIV copies/ml and not receiving ARV at
Physical activity: Participants were advised to practice moderate
the beginning of the study. Patients were informed on study physical activity (PA). Moderate PA was defined as 25-30 minute
objectives and procedure and given the opportunity to ask walk per day, also equivalent to 2500-3000 steps in 30 minutes/
questions before signing the informed consent. All study day on level land [21,22].
participants provided a signed informed consent before the
Lessons were accompanied by practical activities such as
study began.
shopping tours in local markets (participants were advised
Ethical approval was obtained from the national ethics on when to go for food shopping, quality of good food e.g.,
committee of Cameroon (Authorisation N°106/CNE/DNM/08), fruits and vegetables), cookery seminars on regional food
the Institutional Review Board of the Cameroon Baptist (participants were provided with practical guidelines for
Health Unit (N° IRB2010-02), and the Ministry of Public Health effective washing of fruits and vegetables before preparation,
in Cameroon (Division de la Recherche Opérationnelle en minimizing nutrient loss when cooking vegetables and local
Santé (DROS)) (Authorisation Administrative de Recherche preparation of soy milk etc.). Workshops on healthy lifestyle were
N°631-0211).
provided through role play on the use of condoms, reducing
cigarette and alcohol intake. Food for cookery seminars and
Procedure
tools for workshops were provided by study team.
Transport cost was refunded for participants who attended
Intervention phase
During this phase, participants in the intervention group the counselling meetings and routine visits. Group counselling
received the HIV-Care-Program lasting 3 hours every week took place once a week over six months and meeting duration
over six months. The HIV-Care-Program consisted of:
was 3 hours per group. During this phase, facilitators were
trained according to a standardized curriculum, to lead the
Individual counselling
refresher sessions and support groups.
Participant’s nutritional status, nutritional need and nutritional
Participants in the control group were subjected to the genknowledge were assessed using a 3-day dietary record, a eral practitioner’s choice of therapy (usual-care). In Cameroon,
food frequency questionnaire (FFQ) and self-administered the usual care treatment for HIV/AIDS patients consists of
questionnaires. Individual counselling took place during periodic CD4 cell count and viral load check-up and provision
the first 2 weeks of the intervention phase and counselling of family planning accessories and condoms.
duration was 30 minutes/participant. Later, the intervention
group of 100 participants was divided into 6 groups (16-20 Follow-up phase
participants/group) for group counselling.
Participants in the intervention group received refresher sessions,
lasting 3 hours every 2 weeks for 12 months and subsequently
Group counselling: Group counselling included the 3 hours every month for 12 months. All refresher sessions
following lessons
were conducted by trained facilitators, assisted by the study
HIV and Nutrition: Effect of HIV on immune system, effects dietician and coordinator.
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Sample size considerations

The study was designed to detect a difference of 20% between
the groups with a between cluster variance of 0.005. Five
health facilities recruiting an average of 60 patients, given
80% power and a 10% drop out rate would yield 135 patients
per group. A difference of 20% was chosen as an estimate of
clinically relevant change. After four months of recruitment,
instead of one month as previously scheduled, only an average
of 100 participants were enrolled in each group, instead of
135. For these reasons and others, relating to funding the
study management decided to begin the intervention with
a sample size of 100/101 study participant per group.

doi: 10.7243/2052-5966-1-5
Compliance was based on the number of weekly meetings
attended by each participant, in the intervention group.

Data analysis

Statistical analysis was carried out using SPSS statistics 20
(IBM Corporation, 2011). BMI was calculated from weight (kg)
and height (m2) and categorized as: underweight (BMI < 18.5),
normal weight (18.5 ≤ BMI ≤ 24.9), overweight (25 ≤ BMI ≤
29.9) and obese (BMI ≥ 30 kg/m2). BMI was used to estimate the
prevalence of underweight, normal weight and overweight/
obesity. Baseline characteristics between the intervention and
the control group were analysed using Univariate Analysis of
Covariance (ANCOVA) for continuous variables and chi-square
Randomization and masking of treatment allocation
test for categorial variables. After 6 months, BMI and albumin
Prior to study start, health facilities were assessed to determine between the intervention and the control group were anasize, number of HIV patient available, then randomly assigned to lysed using Univariate ANCOVA, adjusting for clusters and
the intervention or control group, using a computer generated baseline variables. Finally we also carried out a correlation
random list. This was done by an investigator not involved in analysis to see if BMI and albumin after 6 months correlated
the study, and stratification was done by health facilities size. with baseline CD4 cell count and if albumin correlated with
The code was held only by the study coordinator and data BMI after 6 months. Correlation analysis was done each time
bank administrator during the trial. To assure blinding, staff for both groups together and then separately, unadjusted
responsible for measuring and collecting health and socio- using Pearson correlation and partial correlation controlling
demographic outcomes and study clinicians were unaware for clusters.
of group allocation and not employed by health facility.
All analysis were conducted according to the intentionto-treat population and values were significant at p<0.05
Outcome measurements and data collection
without adjusting for multiple testing.
Primary outcome was change in initial BMI and serum albumin
after 6 months.
Results
Anthropometric measurements: Height was measured to All five health facilities completed the trial (Figure 1). 201
the nearest centimetre with a standiometer and weight participants were enrolled and 190 evaluated for outcomes
to the nearest 0.1 kg with a standard scale (Seca 216/792, after 6 months. Ten (10%) study participants in the intervention
Hamburg, Germany).
were lost to follow-up and one (1%) in the control group. More
Biomedical and clinical assessment: Albumin was measured than 90% of the participants in the intervention group judged
using the Bromocresol green (BCG) colorimetric method. CD4 the program as being relevant and useful for their health.
cell count was measured using the flow cytometry (FacsCalibur
Differences at baseline between the groups were not statis[Becton Dickinson Immunocytometry system (BDIS), San tically relevant with respect to age, sex, weight, BMI, CD4 count
Jose, CA, USA]).
(Table 1). Albumin level between the intervention and the
Nutritional assessment: A 3-day dietary record including all control group was significantly different at baseline (P<0.001).
food and beverages consumed, portion size and method of Average weekly alcohol intake was 13 glasses of alcoholic
preparation was used to assess nutrient intake. Nutrient intake beverages in the intervention group compared to 7 glasses
was later analysed using a Nutrition Database (Ernährungsa- in the control group. After 6 months average weekly alcohol
namnese-Beratungs-Informations-System EBIS 2011 (University intake dropped in the intervention group to 8 glasses of alcohof Hohenheim, Stuttgart, Germany)). A food frequency questio- olic beverages in the intervention group compared to the
nnaire grouped in 9 main categories (meat, fish, vegetables, control group where no changes was observed. Excluding
fruits, starchy food, dairy products, fats and oils, local dishes, calcium, nutrient intake between the groups recorded from
miscellaneous), was used to assess the frequency of food intake. the 3-day dietary record at baseline was higher than recomQuestionnaire: A self-administered questionnaire included mended daily allowance (RDA) (Table 2).
demographic information (age, educational level, occupation,
After 6 months, the difference in BMI between the intervention
and socioeconomic status), physical activity, alcohol and and the control group was not statistically significant (Table 3).
cigarette intake, as well as personal evaluation of program Also, the prevalence of underweight was 2(2%), normal weight
relevance.
35(38.8%), overweight 35(38.8%), obesity 18(20%) in the interAssessments of all parameters and collection of data were vention group compared to the control group with under
conducted at baseline and after 6 months in the intervention weight 6(6%), normal weight 45(45%), overweight 30(30%)and
and control group.
obesity 19(19%). Analysing the intervention and the control
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Figure 1. The flow diagram of clusters and individuals through the cluster randomized trial. Etoug-ebe Baptist Health Centre
(EBHC), Mvog-besi Hospital (MVB), Centre Hospitalier Universitaire (CHU), Hospital Central Yaounde (HCY), Biyem-Assi
Hospital (BA).

Albumin concentration (g/dl)

Alb-baseline
Alb-6months

Intervention

Control
Groups
Error bars: 95%CI

Figure 2. Changes in albumin concentration between the
intervention and control group at baseline and after 6
months.
Bars represent albumin concentrations (g/dl) per group
Intervention group
• Baseline albumin concentration: Bars with white
background and black lines going from left to right.
• 6 months albumin concentration: Bars with black
background and white dotes.

group combined and then separely showed no correlation
between BMI after 6 months and baseline CD4, with and
without adjusting for clusters.
Serum albumin after 6 months increased from 2.1g/dl CI 95%
(1.8, 2.4) to 4.2g/dl CI 95% (3.8, 4.5) in the intervention group
compared to a decrease from 3.4g/dl CI 95% (3.2, 3.7) to 3.3g/
dl CI 95% (3.0, 3.6). The difference between the intervention
and control group after 6 months was statistically significant
(Figure 2). In the intervention group, participants with albumin
level above 3.5g/dl increased from 4 participants at baseline
to 64 after 6 months compared to the control group with a
decrease from 38 participants at baseline to 29 after 6 months.
No correlation was observed between albumin after 6
months and baseline CD4 for both groups combined or
separate. A tendency for albumin to correlate with BMI (r=
0.146, P=0.055) was observed for both groups combined but
no correlation was observed for the separate groups after 6
months. Also a partial correlation was observed between
albumin and BMI after 6 months, after adjusting for clusters
(r= 0.158, P= 0.037).
Analysis of the 3-day dietary record after 6 months showed
that calorie intake (P=0.013), protein intake (P<0.001) and
fat intake (P=0.004) (Table 4) differed significantly between
the groups. Carbohydrate intake did not differ significantly
between the groups (P=0.854), (Table 4).
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Table 1. Baseline characteristics of study participants: Clusters,
Demographic, Anthropometric and Clinical parameters.

Table 2. Baseline Characteristics: Lifestyle.
Intervention group Control group
(n=100)
(n=101)

RDA1

Energy (Kcal)

2114.9 ± 496.9

2457.5 ± 966.1

2127.52 0.002

Protein (g)

68.1 ± 22.2

84.8 ± 44.8

57.1

0.001

Fat (g)

81.7 ± 32.4

101.2 ± 49.9

65.6

0.002

Carbohydrate (g)

266.5 ± 70.8

288.8 ± 123.1

276.1

0.124

Vitamin A (µg)

1974.8 ± 1255.4

2907.1 ± 4381.3 800.0

0.044

Demographic parameters

ß-Carotene (mg)

10.6 ± 7.6

9.6 ± 5.6

8.0

0.321

Age (years) mean ± SD

Vitamin C (mg)

143.2 ± 100.2

159.8 ± 128.1

100.0

0.318

Vitamin E (mg)

11.8 ± 5.2

17.9 ± 14.1

12.0

0.001

Calcium (mg)

479.5 ± 253.5

482.2 ± 221.8

1000.0

0.939

Zinc (mg)

8.8 ± 3.2

9.9 ± 5.2

12.0

0.064

Iron (mg)

12.2 ± 4.0

14.2 ± 5.8

15.0

0.005

41 (41)
53 (53)
6 (6)

45 (44.6)
27 (26.7)
29 (28.7)

9 (9)
79 (79)
12 (12)

7 (6.9)
69 (68.3)
25 (24.8)

68 (68)
20 (20)
12 (12)

61 (60.4)
8 (7.9)
32 (31.7)

2 (2)
40 (40)
39 (39)
19 (19)

2 (1.9)
44 (43.5)
34 (33.6)
21 (20.8)

96 (96)
4 (4)

63 (62.4)
38 (37.6)

Characteristics

Intervention group
(n=100)

Control group
(n=101)

Characteristics

P-value

Nutrition (mean ± SD)

Cluster size n (%)
1

EBHC

33 (16.4)

0 (0)

2

CHU

33 (16.4)

0 (0)

3

MVB

34 (16.9)

0 (0)

4

HCY

0 (0)

62 (30.8)

5

BA

0 (0)

39 (19.4)

33.0 ± 8.3

34.4 ± 10.0

0.224

Sex n (%)
Male
Female

31 (31.0)
69 (69.0)

35 (34.7)
66 (65.3)

8 (8.0)
36 (36.0)
37 (37.0)
19 (19.0)
0

16 (15.8)
32 (31.7)
38 (37.6)
14 (13.9)
1 (1.0)

37 (37.0)
59 (59.0)
4 (4.0)

29 (28.7)
69 (68.3)
3 (3.0)

58 (58.0)
13 (13.0)
5 (5.0)
24 (24.0)

36 (35.6)
5 (5.0)
3 (3.0)
57 (56.4)

Education n (%)
None
Primary
Secondary
University
No response

Alcohol intake n (%)
Yes
No
No response
Smoked in the past n (%)

Employment n (%)
Yes
no
No response

Yes
No
No response
Physical activity in the
past n (%)

Monthly income n (%)

6

< 100.000
100.000 - 200.000
> 200.000
No response

Yes
No
No response
BMI (kg/m2) n (%)
<18.5
18.5 - 24.9
25 - 29.9
>30

Clinical and anthropometrical parameters (mean ± SD)
Weight (kg)

70.1 ± 13.0

69.7 ± 14.7

0.849

Height (m )

1.6 ± 0.1

1.7 ± 0.1

0.409

BMI (kg/m²)

26.1 ± 4.2

25.9 ± 5.0

0.798

CD4 (cells/µl)

603.8 ± 213.6

555.2 ± 198.2

0.081

Albumin (g/dl)

2.1 ± 1.0

3.4 ± 1.1

<0.001

2

(EBHC), Etoug-ebe Baptist health Centre, 2(CHU) Centre
Hospitalier Universitaire, 3(MVB) Mvog-besi Hospital, 4(HCY),
Hospital Central Yaoundé, 5(BA) Biyem-Assi Hospital, 6100 FRS
CFA = 165 €, SD=standard deviation, Statistical estimates were
based on Univariate ANCOVA and a Chi-square test.

1

P-value

Albumin (g/dl) n (%)
< 3.5g/dl
≥ 3.5g/dl

RDA required daily allowance, (SD) standard deviation
Energy value for HIV positive patients increase by 10% compared
to HIV negatives, thus (1934.1+193.4=2127.5 (RDA)). Statistical
estimates were based on ANCOVA and a Chi-square test.
1
2

weight/obesity as high as that of the general population [23,25].
Previously overweight/obesity in HIV/AIDS was associated with
HAARTS intake [8,26]. Recent evidence exists that HAARTS
Compliance
represents just a modest contribution to weight gain in HIV
Compliance was good with about 65% participation at each patients and that many HIV patients are already overweight/
meeting over the 6 months intervention period.
obese before HAARTS initiation [11]. A possible reason for this
tendency could be lack of knowledge on adequate nutrition
Discussion
[10]. Some authors predict that this trend observed could be
Besides the long known wasting syndrom observed in HIV a conscious stategy adopted by HIV patients - through intake
patients recent studies indicate changes in the nutritional of high-calorie diet and avoiding physical exertion - to avoid
profile of HIV infected patients [10,11,23,24]. In this study, stigma and discrimination associated with being slim [10,23].
authors observed that more than 50% of the study participants Our observations somehow confirms this assumption, since
in both the intervention and control group were overweight/ macronutrient intake of study participants in both groups were
obese at baseline (Table 2). Other investigators have made higher than the RDA (Table 2). These changes in the nutritional
similar observations with HIV patients having rates of over- profile of HIV patients now present new challenges on HIV
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Table 3. Comparison of various parameters between the Intervention and the Control group
at baseline and after 6 months.
Intervention group

Control group

Parameters

Baseline (n=100)

6 months (n=90)

Baseline (n=101)

6 months (n=100)

Weight (kg)

70.1 (65.3, 74.8)

71.5 (66.4, 76.6)

69.7 (65.4, 73.3)

67.5 (63.6, 71.6)

BMI (kg/m²)*

26.1 (24.5, 27.6)

26.6 (24.9, 29.0)

25.8 (24.5, 27.1)

25.1 (23.7, 26.4)

Albumin (g/dl)* 2.1 (1.8, 2.4)

4.2 (3.8, 4.5)

3.4 (3.2, 3.7)

3.3 (3.0, 3.6)

CD4 (cells/µl)*

557.3 (477.9, 636.8)

561.4 (503.4, 619.5)

432.4 (370.6, 494.3)

603.6 (533.6, 673.6)

P-value
0.059
0.088
<0.001
0.003

*Values shown are Mean and 95% confidence interval in brackets (CI)
P-values are based on Univariate ANCOVA after 6 months, adjusted for baseline CD4 and clusters.

Table 4. Comparison of macronutrient intake between the intervention and the control group at baseline and
after 6 months.
Intervention group

Control group

Characteristics

Baseline (n=100)

6 months (n=90)

Baseline (n=101)

6 months (n=100)

P-value

Energy (Kcal)*

2115.3 (1966.1, 2264.5) 2151.7 (2004.8, 2298.6)

2238.7 (1729.6, 2747.9) 2803.2 (2314.5, 3291.9)

Protein (g) *

68.1 (61.3, 75.0)

72.7 (66.9, 78.4)

74.0 (50.7. 97.3)

124.7 (105.5, 143.8)

<0.001

Fat (g) *

81.7 (73.5, 89.9)

81.8 (74.2, 89.3)

99.0 (70.9,127.0)

121.1 (96.0, 146.2)

0.004

Carbohydrate (g)*

266.6 (246.7, 286.3)

289.1 (257.4, 320.8)

253.5 (186.3, 320.9)

299.3 (193.9, 404.7)

0.854

0.013

*Values shown are mean and 95% confidence interval in brackets (CI)
P-values is based on Univariate ANCOVA after 6 months, adjusting for baseline BMI and clusters

health care providers and suggests that qualified dieticians
be involved in the care and management of HIV/AIDS.
Several investigators have shown that adequate nutrition
and modified lifestyle associated with or without education
and counseling can improve nutritional status both during
stable treatment free period and during severe episodes
of the infection [2,12,27,28]. In this study, the authors also
investigated the effects of nutritional education and lifestyle
modification on the nutritional status of treatment naïve HIV
patients in Yaoundé, Cameroon. Based on previous results, a
majority of ARV naive patients in resource limited settings
are known to be underweight [3,4,7]. However, in this study,
the BMI of study participants after 6 months intervention
increased by 1.9% in the intervention group after 6 months
compared to 3% decrease in the control group. Although
the difference between the groups was not statistically
significant, a possible reason for the slight increase in BMI in
the intervention group compared to the control group could
be due to the moderate rate of physical activity practiced by
the study participants. Studies have shown that the current
physical activity guideline for adults of 25-30 minutes of moderate intensity physical activity daily would limit health risks for
chronic diseases but would likely be insufficient for preventing
weight gain [21,22]. Moreover, even if evidence exist that
mild-to-moderate obesity is associated with reduced rates
of mortality in HIV patients [29,30], its later consequences on
health are far more severe than advantages [8,11,24].

Although albumin is not a specific marker of HIV infection,
low serum albumin in HIV pateints has been identified as an
important indicator of malnutrition and severity of the HIV
infection [31,32]. In this study, after 6 months a statistically
significant increase in the albumin concentration was observed
in the intervention group compared to a decrease in the control
group. A similar observation was made by Marques and coworkers with nutritional supplements in HIV patients [33]. A
possible reason for the high increase in albumin level observed
in the intervention group could be related to the intervention.
However, considering the higher nutrient intakes in the control
group compared to the intervention group, we would have
expected a greater increase in the control group (Table 3).
We therefore assume that besides nutrition, albumin level
may be influenced by other clinical factors such as CD4. In
this study we observed a decrease in CD4 in both groups after
6 months. The rate at which CD4 dropped was higher in the
control group compared to the intervention group (Table 3).
The difference between the groups was statistically significant.
Although no correlation was observed between albumin
after 6 months and baseline CD4 count in our study, other
investigators have observed a positive correlation between
albumin and CD4 in HIV patients initiating ARV [32,34,36,37].
The fact that these patients were initiating ARV, indirectly
indicate that they were at an advanced stage of the infection
(i.e., CD4 counts below 350 cells/µl). This is contrary to our
study participants who were at an early stage of infection
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