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Abstract

The implications of aerobic exercise on functional work capacity of Human Immunodeficiency
Virus (HIV) positive clients on antiretroviral therapy (ART) in Uganda have been established. ART
and the efforts to scale it up have significantly improved the value of life and life's hope of among
PLHIV. Despite the presence of ART HIV disease is still seen in wards and a significant loss of life
due to AIDS. This study provides useful information to the Ministry of Health of Uganda on the
implications of aerobic exercises on functional work capacity as a clinical outcome to HIV positive
clients in Uganda. This helps in refining the existing information on aerobic exercises and their
relevancy in management of HIV positive clients. An experimental study was conducted among
HIV positive clients who had been on treatment for at least 12 months prior to the study.
Volunteers were randomly assigned to a control group (Group 1), where no treatment was
administered, and an experimental group (Group 2), where a twelve-week moderate intensity
aerobic exercise was administered. Assessment of functional work capacity was done as a pre-test
and post-test for both groups. The results showed that aerobic exercises significantly improved
both heart rate and VO2max with p-values of <0.001 indicating a significant improvement of
VO2max from 25.13 to 34.19ml/kg/min while the control group improved by 3.73ml/kg/min.
Aerobic exercise can, therefore, improve the quality of life; reduce the cost of management,

mobility and mortality rates in HIV positive clients on ART in Uganda.

Introduction

Human Immunodeficiency virus (HIV) has in the
recent years been a global epidemiological importance
with about 34 million people living with HIV (PLHIV)
and 2.5 million of them have had clinical signs and
symptoms of the disease. With some regional
differences, HIV prevalence in Uganda is more than 1.5
people (Yebra et al., 2015). Sub-Saharan Africa, notably
Uganda, faces a substantial HIV/AIDS prevalence, and
it is still causing a substantial loss of life highlighting the
urgent need to address the factors that contribute to
poor clinical outcomes for PLHIV (West, 2021).
Antiretroviral therapy (ART) has converted into a
general intervention because it successfully transforms
the illness from fetal to chronic illness. However, there
are collateral things that affect the quality of life of
patients, together with metabolic, somatic and mental
conditions (Mangona et al., 2015). A big number of
HIV positive employees, who are experienced and

unexperienced, die in their industrious ages or fail to
perform to expectation due to the infection. These are
replaced by younger and others with little experience
hence  reduced  productivity  (Simtowe &
Kinkingninihoun-Medagbe, 2011).

Some of the ways to handle effects of HIV and the
other side effects caused by ART include exercise,
exercise has been found to deliver numerous health
paybacks, beginning with raised aerobic capacity to
temper enhancement. It is anticipated that people with
HIV can enjoy some of the benefits of workout, as the
wide-ranging populace (O’Brien et al, 2016). For
instance, in a meta-analysis by O’Brien et al. (2016), it
displayed a raise of VO,max by 2.63ml/kg/min for those
who participated in the aerobic exercises compared to
those who were not exercising control group members.
There was also a significant improvement in VO,max of
2.40 ml/kg/min for participants in the constant aerobic
exercise group compared with the control group.
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Participants who were on ART also posted a significant
improvement in cardiorespiratory status (maximum
oxygen consumption and exercise time). Kalatzi et al.
(2022) assessed the impact of supervised aerobic
exercise on clinical physiological and mental parameters
of people living with HIV, improved lung function was
noted and a heterogeneity concerning VO,max.
Functional work capacity, which is a measure of a
client's ability to carry out everyday tasks without undue
fatigue, is mostly determined by looking at their
oxygen VO;max
(mL/kg/min). As physical fitness increases, VO,max
also increases (Maciejczyk et al, 2014) reflecting a
general improvement in patient wellbeing. In HIV
management, the key clinical outcomes that show client
improvement or deterioration include functional work
capacity (Vajpayee & Mohan, 2011).

maximal consumption  or

In healthy persons without HIV infection, VO,max
rises in tandem with physical fitness. A healthy male
with no training typically has a VO, max of 35-40
mL/(kg. min). According to Scribbans et al. (2016), the
usual not trained but healthy lady has a VO, max of
about 27-31 mL/(kg. min). Teens living with HIV had
average VO,max values in the upper 20s, putting them
in the “well below average” group when compared to
age-matched, HIV-negative controls (Keyser et al,
2000). Webel et al. (2019) discovered that HIV-positive
patients had lower VO,max values than an uninfected
control group, both at the anaerobic threshold and
throughout maximal exercise. The implications of this
improvement in functional capability, however, have
scarcely been assessed in Ugandan HIV-positive
individuals. According to additional research, patients’
ability to do activities of daily living improved steadily
by 40% in a group receiving cardiac rehabilitation
(Bopp et al,, 2003). Greater functional capacity may
lessen HIV-related symptoms and provide a higher
quality of life in individuals with HIV infection, if this
association is present. Engaging in frequent physical
activity enables the heart to be more efficient at
pumping blood. This increased efficiency means that
every heartbeat, the heart can pump bigger volumes of
blood, making it to pump less frequently while still
maintaining an adequate blood flow to meet the body’s
demands. VO,max also increases in healthy adults
(Brooks, 2017). Overall,
perception has shown that adult judgments of exercise
intensity are highly correlated with physiological indices
that are obtained concurrently, like heart rate, oxygen
consumption, blood lactate accumulation, and others
(Zinoubi et al, 2018). This study explored the
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implications of integrating aerobic exercise as an
additional therapy for HIV-positive
antiretroviral therapy (ART) in Uganda, with a specific
focus on its impact on functional work capacity using
heart rate and oxygen consumption. This aimed at
bridging a data gap in the use of aerobic exercise
program on functional work capacity for HIV-positive

clients on

clients.

Method

Research Design

An experimental research design was employed which
is used to determine a cause-and-effect relationship. In
this case the effect of aerobic exercise on functional
work capacity was established. After participants
volunteered to take part in the study, they were
randomly allocated to the two groups that is group 1
control and group 2 experimental groups. The study
design consisted of studying the experimental and
control samples at two different points in time to
establish change in a phenomenon or variables in order
to establish the effect of 12 weeks aerobic exercise on
functional work capacity. While all groups were given a
pre-test, the experimental group went through a twelve-
week moderate intensity aerobic exercise, and there was
no treatment given to the control group at all just a
follow-up call to ensure they did not feel abandoned.

Population

The study was conducted among HIV-positive female
and male patients receiving care for a minimum of
twelve (12) months with twenty (20) years of age and
above. PLHIV on treatment for 12 months or more are
expected to be stable as per the Center for Disease
Control and Prevention (CDC, 2022). HIV infection is
classified by the CDC (2022) into one of five stages (0, 1,
2, 3, or unknown): HIV infection is classified as stage 0
when it is expected to have occurred within six months
of diagnosis, and stage 3 when it has progressed to CD4
<200, previously known as AIDS. Refer to CDC clinical
classifications 1, 2, and 3.

The age range was selected with an assumption that
majority of them were adults, out of schools and could
allocate time for the aerobic exercise classes. After
receiving health education sessions regarding the study
for more than six months, 3300 of the 4,150 clients
matched the purposively specified inclusion criteria,
and 135 volunteers agreed to participate in the study in
accordance with the established criteria and were
enrolled. During the 12 weeks intervention 18
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participants dropped from the study due to their own
reason, and to ease comparison 18 participants were
selected randomly and dropped from analysis. A
flowchart of participants’ selection is shown in Figure 1.

Research Instruments

RPE scale

RPE scale was used to determine maximum oxygen
consumption (VO,max) which is a common measure of
functional work capacity. It is a fifteen-point category
scale introduced by Borg in 1971. Borg RPE scale which
uses a scale of six to twenty. This was designed to give a
fairly good estimate of the actual heart rate and after
getting the score we multiplied by 10 to get the estimate.
The clients were taken through a 10-minute non-stop
exercise by the instructors guided by music of 150 beats
per minute and then the research assistants helped them
to complete the RPE scale to assess the participants.
Figure 2 shows that on converting the readings from the
1-10 scale to 6-20 scale and multiplying with 10 to
establish the approximate heart rate.

Duke activity status index

Duke Activity Status Index (DASI) was also used to
triangulate the results of functional work capacity. Both
tools were administered after the 10 minutes non-stop
exercise session guided by the research assistants. Then
VO,max and MET were calculated. The Duke Activity

Status Index (DASI) is a method that estimates VOjmax,
which was created by Ravani et al. (2012). Participants
in the DASI were expected to select “yes” or “no” for
each question. The DASI score is calculated by
multiplying the total number of “yes” replies by 0.43,
adding 9.6, and calculating the estimated maximum
oxygen consumption (VO,max) with 81% reliability.
There is a range of 0 to 58.2 points in the final score.
The functional capacity scores improve with higher
scores (Olatunbosun et al., 2021).

VO,max is calculated by obtaining the maximum
heart rate which is got by multiplying age by 0.7 and
deducting it from 208. Then dividing the maximum
heart rate by the resting heart rate gives you the
VO,max.

2
1
OMN|==s 0 ! 3 10
v 8/9
Bﬁrg~ 6
(6-20)

Figure 2. Scale Converter Borg 1-10 scale to Borg 6-20 scale.
Source. Panzak (2012).
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Figure 1. Flowchart of participants’ selection.
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Table 1
The aerobic exercise protocol that was used during the intervention.

Baseline and pre-study measurements and assessments. Beginning of sport walking phase® 100 — 120 bpm

Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday
1 Begin walking begin Slow walk on spot Start a walk faster ~ Slow walk on spot ~ Walk faster for 45  Walk at comfort Rest
slowly and then increase and dance than Monday for and dance 45 minutes end with and end with
to facilitated by music 35 minutes end minutes a general body general body
120 bpm for 30 minutes for 40 minutes and the day with a facili.tated by stretch stretching
general body stretching general body general body music and general
stretching stretch body stretching
2 Walk faster for 45 Slow walk on spot Start a walk faster ~ Slow walk on spot ~ Walk faster for 45  Walk at comfort Rest
minutes end with a and dance than Monday for and dance 45 minutes end with and end with
general body stretch facilitated by music 45 minutes end minutes a general body general body
for 40 minutes and the day with a facilitated by stretch stretching
general body general body music and general
stretching stretch body stretching
3 As above As above As above As above As above As above Rest
End of walking phase and beginning of new phase ofJogginb 120 to 130bpm
4 Warm-up stretch Begin Warm-up stretch Warm-up stretch Warme-up stretch Warm-up stretch Warm-up stretch Rest
jogging for 45 minutes Begin jogging for 45  Begin jogging for Begin jogging for Begin jogging for Begin jogging for
end the session with minutes end the 45 minutes end 45 minutes end 45 minutes end 45 minutes end
general body stretching session with general  the session with the session with the session with the session with
body stretching general body general body general body general body
stretching stretching stretching stretching
5 As above As above As above As above As above As above Rest
6 As above As above As above As above As above As above Rest
Midpoint Measurement and beginning of new phase of aerobic dance® 130 to 140bpm
7 Warm up dance stretch, Normal dance Warm up dance Warm up aerobic Warm up dance Normal dance
Begin aerobic dance at session end with a stretch, Begin dance 120 bpm stretch, Begin session end with
140bpm general body aerobic dance at for 45 minutes aerobic dance at a general body
End with a general body stretches 140bpm end with a 140bpm stretches
stretch End with a general body End with a
general body stretch general body
stretch stretch
8 As above As above As above As above As above As above Rest
9 As above As above As above As above As above As above Rest
End of aerobic dance phase and beginning of combined phase of walking jogging and dance 150bpm
10 Walk stretch the jog for Warm up dance Warm up dance Walk stretch the Warm up dance Walk stretch the
45 minutes end with a stretch then dance stretch then jog for 45 minutes  stretch then jog for 45 minutes
general body stretch at 150bpm for 45 dance at 15bpm end with a dance at 150bpm end with a
minutes general for 45 minutes general body for 45 minutes general body
body stretch general body stretch general body stretch
stretch stretch
11 As above As above As above As above As above As above Rest
12 As above As above As above As above As above As above Rest

Post-study measurements and assessment: Continuance of lifetime physical activities

MET is a number that indicates the relative rate at
which you burn calories during an activity. Sitting
quietly has an MET of 1. It is calculated as follows:
Measures the participant’s heart rate during an activity
and divide by maximum heart rate, which are 220
minus participant’s age, then multiply by 100.

Aerobic exercise protocol

The aerobic exercise session for the experimental group
included frequency of exercising, intensity of the
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exercise, the duration. This is a 5 phases of aerobics
classes which were divided into different levels of
intensity and levels of difficulty: warm-up (5-10
minutes), cardiovascular conditioning (25-30 minutes),
muscular strength and conditioning (10-15), then lastly
a cool-down (5-10 minutes) and stretching and
flexibility (5-8 minutes) the time was allocated like this
to cater for progressive progression the final week the
maximum time was considered see details in Table 1.
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Statistical Analysis

The data were analysed using two sample t-test to
compare the means for two different samples namely
experimental and control group. A p-value < 0.05 was
considered statistically significant. The entire analysis
was performed using the Statistical Package for Social
Sciences (SPSS) version 20.0.

Results

The scale for rating perceived exertion follows a
continuum, ranging from "very very light" to "very
light," "fairly light," "somewhat hard," "hard," "very
hard," and "very very hard." The results, distinguishing
between the experimental and control groups, are

Figure 3 shows that majority of the participants
(33% and 30.6%) in both experimental and control
group rated very very hard before the aerobic exercise.
This scale was very beneficial to both experimental
and control group exercisers who are doing cardio
training and who would like to roughly keep track of
their training heart rate.

Figure 4 show that the experimental group exercisers
experience significant impact of the aerobic exercise
with the change in the exertion rate from very very
hard, very hard to fairly light and very light. However
those in the control group didn’t experience the
impact of the aerobic exercise since majority of their
exertion rate remain in very hard and very very hard
after their exercise. This further displayed in figure 6

shown in Figure 3 for pre-exertion (pre-test) and in where the experimental group showed an
Figure 4 for post-exertion (post-test). improvement in oxygen consumption.
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Figure 3. Pre-test results of RPE.
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Figure 4. Post-test results of RPE.
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Figure 5. Results of the heart rate.
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Experimental Group

VO2 max Results (Test Group [1-49]; Control Group [50

Control Group

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91

e Pre VO2 Max e

Figure 6. VO2max results.

Table 2
VO,max values calculated from DASI.

POSt VO2 max

Pre-Test Results

Post-test Results

Groups
Total (DASI) VO, max METs Total (DASI) VO, max METs
Experimental Group 36.12 25.13 7.18 57.19 34.19 9.77
Control Group 20.72 18.51 5.29 29.44 22.26 6.36
As shown in Table 2, for the Experimental Group, the  Taple 4

VO, max (in mL/kg/min) significantly improved from
25.13 to 34.19 mL/kg/min while that of the control
group only changed slightly from 18.51 to 22.26
mL/kg/min. As indicated the DASI score ranges from 0
to 58.2 points, the higher the scores, the better the
functional work capacity. Figure 6 shows a clear
variation the pre-and post-test result of experimental
group and control group.

Table 3

Comparison of RPE scores between experimental and
control groups.

Comparisons the DUKE between pre-test and post-test.

Groups t df p
Experimental Group 13.457 47 <0.05
Control Group 1.309 40 .198

Groups t df p
Experimental Group -13.442 44 <0.05
Control Group .664 46 .510

Table 3 shows the comparisons of RPE scores between
pre-and post-tests in each group. After the aerobic
exercise program, RPE scores in Experimental group
significantly increased (p < 0.05) but there was no
significant difference in RPE scores of the control group
between pre-test and post-test (p > 0.05).

As shown in Table 4, there was a significant difference
between DUKE means of pre-and post-tests (p < 0.05).
On the other hand, no significant difference was found
in DUKE of the control after the twelve-week session (p
> 0.05).
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Discussion

To assess the parameters of the aerobic exercise as
conducted, the RPE scale was utilized. This scale has
been presented differently by different scholars
although with the same message. For instance, Lea et al.
(2022) used it to study the convergent of ratings of
perceived exertion during resistance exercise in healthy

participants.

The results upon conducting the ten minutes exercise
were clear that the post-test scores for the experimental
group of the perceived exertion shifted the higher scales
of ‘hard to very hard’ to the lower part of the scale of
‘very light to fairly light’ expressing that the subject
were more physically fit than before and indicates
improvement in VO,max hence improved performance.
This was confirmed by the fact that the pre-test and
post-test results of the control group remained fairly the
same. Nystoriak & Bhatnagar (2018) alludes that regular
exercise has numerous benefits for the cardiovascular
system, together with making the heart muscles strong.
Engaging in regular physical activity makes the heart
more efficient at pumping blood. What should be noted
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is that, a strong heart muscle is a crucial component in
improving oxygen uptake and VO,maxit pumps more
blood that makes oxygen delivery better (Zheng et al.,
2022).

A T-test was done and results imply that the aerobic
exercises indeed improve the functional work capacity
of HIV positive clients on ART. This was comparable to
research that examined the efficacy of aerobic exercise
for adults living with HIV: a systematic review and
meta-analysis employing the Cochrane Collaboration
protocol exercise group ended the 20-minute multi-
stage shuttle run test (20mMST) with a higher heart rate
and rate of perceived exertion (RPE). According to the
20mMST, VO,max significantly improved among
exercisers when you relate them to people who were not
exercising (O'Brien et al., 2016).

The results show an
consumption as indicate on the left side of Figure 6
where the experimental group are on the left and the
control group on the right. The blue line is pre-test
while the pink is post-test. These findings are consistent
with those of O'Brien et al. (2016), who discovered that
engaging in aerobic exercise, or a mix of aerobic and
resistive exercise, three times a week for five weeks or
more, is safe and can enhance the quality of life,
strength, body composition, and cardiorespiratory
fitness in adults living with HIV.

improvement in oxygen

Considering that the p-value of the experimental
group in this case was <.001 which was less than the
alpha level (.005) since a 95% level of significance was
considered in this test, this means that the aerobic
exercises statistically significantly increased oxygen
consumption hence, improving functional
capacity of the HIV positive clients on ART in Uganda.
These results agree with a study of Riedel et al. (2021),
where there was an improvement in functional work
capacity measured using the DASI, and that of O'Brien
et al. (2016), where the participants exhibited a greater

work

improvement in functional work capacity.

The findings, which as summarized, are consistent
with those of O'Brien et al. (2016), who found that
doing aerobic exercise three times a week for at least
five weeks can improve strength, body composition,
cardiorespiratory fitness, and quality of life of HIV
positive clients. The findings corroborate previous
findings by Warburton et al. (2006) and Penedo &
Dahn (2005) that exercise does, in fact, have a beneficial
effect on
psychological status even in non-patients. The results of
this study were also consistent with those of Stanley et

strength, cardiovascular function, and
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al. (2017), who also showed that exercise improves the
general health and wellbeing of the HIV population,
and of Jaggers et al., (2014), who found that exercise
and physical activity are safe and effective ways to
improve the metabolic profile, cardiorespiratory fitness,
and quality of life in people living with HIV.

Conclusions

VO,max scores were increased from 19.9 to 48.68 which
indicated a significant improvement in functional work
capacity for HIV positive clients in ART care. In
addition, heart rate significantly lowered even when the
participants were given the same challenge indicating
an improvement in heart efficiency. The use of RPE and
DASI gives almost the same results when measuring
oxygen consumption to determine functional work
capacity. With RPE, there was a clear shift to a score
below ten indicating the exercise was very simple for the
experimental group during post-test. Aerobic exercise is
therefore a powerful tool to enhance functional work
capacity and overall quality of life for HIV positive
clients on ART. This can be archived by following
proper guidelines
effectively improve their health outcomes and quality of
life for people living with HIV in Uganda.

where clients can

safely and
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