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ABSTRACT 
 

The main aim of this study was to find out the effects of 6 weeks moderate intensity aerobic 
exercises on CD4 count, bone mineral density and weight of people living with HIV/AIDS in Alex-
Ekwueme Federal University Teaching Hospital, Ebonyi State. The study adopted experimental 
research design. The study was carried out form year 2019-February 2020. The population of the 
study was 40 HIV/AIDS patients that attended HIV clinics at AE-FUTHA which formed the sample 
size after two subjects declined from the control group in the study. Simple random sampling 
technique was adopted for the study. Flowcytometery (Partec Cyflow counter) Germany, Heel 
Densitometer (X-rite 331C), and Omron BF 400 were the instrument used for data collection of 
CD4 counts, BMD and weight respectively. Mean, standard deviation and ANCOVA were used to 
analyze the data obtained.  The instruments were not validated because they are standard. The 
reliability coefficient obtained from the pilot study was 0.848, 0.835 and 0.994 for CD4, BMD and 
WEIGHT respectively. The major findings revealed that MIAE had positive effect on CD4 counts 
and BMD but negative effect on weight.  
 

 
Keywords: Moderate intensity aerobic exercise; CD4 count; BMD and weight; HIV. 
 

1. INTRODUCTION 
 
Moderate Intensity Aerobic Exercises (MIAE) or 
endurance exercise is defined as a regimen in 
moderate intensity form, containing aerobic 
interventions like walking, cycling, rowing, and 
stair stepping which promotes a significant effect 
in improving aerobic capacity, endurance and 
weight; measured by maximal oxygen 
consumption (Smith et al., 2001; [1]). MIAE are 
among the numerous forms of therapeutic 
exercises used in healthcare for patient’s 
management, designed to prevent dysfunctions 
and improve wellness [2]. 
 
Research suggests that HIV-infected individuals 
can get significant physical and physiological 
benefits from both exercises after some weeks of 
training if performed three times a week at 
moderate intensity [3]. More specifically, Terry et 
al. [3] (2006 recorded that aerobic exercise is 
associated with improved body composition, 
significant increases in maximal oxygen 
consumption (VO2 max) and beneficial in lipid 
changes. Psychological components like fatigue, 
depression, and anxiety which are the most 
commonly experienced symptoms in HIV-
infected individuals [4], are said to reduce 
significantly by aerobic exercise training [5] 
leading to several positive changes in the 
immune system especially evidence in CD4 
count as long as the exercise intensity is 
between 40% to 60% VO2max. (Mackinnon,1999).  

Wallace and Ballard [6] noted that BMD is the 
amount of mineral per square centimeter of 
bones and the significance of its reduction is an 
indirect indicator of osteoporosis and fracture risk 
in people living with HIV/AIDs (PLWHA). 
According to the WHO Classification, BMD is 
commonly reported in terms of DXA T-score from 
dual X-ray absorptiometry scan (DXA).The 
results usually correlates with the bone life 
expectancy; while the peripheral bone density 
tests commonly used in research because of its 
portability, measures bone density in the lower 
arm, wrist, finger or heel and the tests are often 
used for screening purposes and can help 
identify people who might benefit from additional 
bone density testing (National Institute of Health 
[NIH], 2015). More specifically, subjects were 
always classified as normal if there T-scores 
were ≥ -1, osteopenic if their lowest T-scores 
were between -1 and -2.5 and then osteoporotic 
if  ≤ -2.5 [7]. Kisner and Colby [8] recorded 
reduced BMD and muscle strength in sedentary 
subjects and patients on prolonged bed rest as a 
result of deconditioning effects. They however 
discovered an increased level of muscular 
strength and muscular hypertrophy which was 
accompanied by physiological increase in actin, 
myosin, myofibrils, sarcoplasm and connective 
tissues like bone of people placed in MIAE which 
maybe applicable to PLWHA. 
 
Surprisingly, the risks associated with weight in 
PLWHA are rarely taken into considerations by 
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patients and physicians probably because of 
initial weight loss resulting from abnormal loss of 
peripheral subcutaneous fat (lipoatrophy) [9]. 
MIAE may be used to address unwanted 
changes in weight and body composition like HIV 
lipodystrophy in people living with HIV infection. 
HIV  Lipodysttrophy is usually caused by 
abnormal morphological alterations of  fat 
production, distribution and utilization in 
individuals on antiretroviral therapy (ART) or 
highly active antiretroviral therapy(HAART) [10]. 
These abnormalities have been reported to 
include singularly or in combination; central fat 
accumulation; evidenced by increased abdominal 
girth (due to increase in visceral fat); 
development of a dorsocervical fat pad ("buffalo 
hump"); breast enlargement leading  to abnormal 
weight gain (lipohypertrophy) and abnormal 
weight loss (lipoatrophy) in some parts of their 
bodies [11]. In fact, the study carried out by 
Guehi et al. [9] discovered that overweight and 
obesity are highly prevalent in HIV-infected 
persons with high CD4 cell counts who are on 
ART or HAART for over 24 months; and it was 
indicated as a predisposing factor for coronary 
artery disease in PLWHA [12]. Consequently, 
there has been suggestions for the use of 
abacavir or tenofovir in place of zidovudine or 
stavudine in control of HIV lipodystrophy by 
medical practioners; while the study conducted 
by Siqiang [13] reported that MIAE is also very 
effective, in that it controls both body fat 
accumulations, improves insulin utilizations and 
stimulates muscle building in PLWHA who are on 
ART.    
 
The main aim of this study was to find out the 
effects of 6 weeks moderate intensity aerobic 
exercises on CD4 count, bone mineral density 
and weight of people living with HIV/AIDS in 
Alex-Ekwueme Federal University Teaching 
Hospital, Ebonyi State. 
 

2. MATERIALS AND METHODS 
 

2.1 Research Design 
 

This study adopted an experimental research 
design with  an equivalent (randomized) pre-test 
and post-test data, utilized to observe the 
response of the dependent variables (CD4 count, 
BMD and Weight) of the treatment group 
(moderate intensity aerobic exercise). 
 

2.2 Area of Study 
 

The setting for this study was at Physiotherapy 
department of AE-FUTHA in Ebonyi State.  

2.3 Population for the Study 
 
These include all HIV/AIDS patients that attend 
HIV clinics at AE-FUTHA between December 
2019 to February 2020. The researcher randomly 
grouped 40 volunteers who were on ART/HAART 
(anti-retroviral treatment /highly active anti-
retroviral treatment) for not less than 24 months 
into 2 groups (A= aerobic group and B= control 
group). 
 

2.4 Sample and Sampling Technique 
 
40 participants on ART/HAART who were willing 
to participate and met the inclusion criteria were 
randomly assigned to the two groups (A: aerobic, 
and B: control), using balloting by replacement 
[14]. However, only 38 subjects completed the 
study due to drop out by 2 persons from the 
control group. Thus, the sample size became 38 
for the study. 
 

2.5 Selection Criteria 
 
2.5.1 Inclusion criteria 
 
 Only HIV/AIDS patients within the age 

range of 18 to 60 years. 
 Only HIV/AIDS patients that have            

started taking their ART/HAART for               
the duration of 24 months and above,   
prior to the study, and attend HIV/AIDS 
clinics.  

 
2.5.2 Exclusion criteria 

 
 All subjects with previous history of cardiac 

and diabetic complications. 
 Subjects that are 18 years, who by law has 

the right to take decision. 
 Female subjects above 50 years and male 

above 60 years old, to avoid interference 
of post-menopausal BMD degeneration 
and normal old age degeneration, 
respectively. 

 All pregnant subjects to avoid interference 
on CD4 count and weight. 

 

2.6 Instrument for Data Collection 
 
The following instruments were used for data 
collection in this study:  
 

 Flowcytometery (Partec Cyflow counter), 
Germany. 

 Heel Densitometer (X-rite 331C) Germany. 
 Omron BF400 weighing scale 
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2.7 Validation of the Instrument  
 
These instruments [i.e. Flow cytometry, FACS 
and Heel Densitometer (X-rite 331C)] are 
standard and used worldwide. Hence, it does not 
need to be validated. 
 

2.8 Reliability of the Instrument 
 
The obtained data during trial testing was 
subjected to Pearson Product Moment 
Correlation Co-efficient and the result was 0.848, 
0.835 and 0.994 for CD4, BMD and WEIGHT 
respectively.  
 

2.9 Experimental Procedure 
 
The procedure for data collection in this research 
was assisted by 4 field assistants including; a 
Physiotherapist, a Radiologist, a Nurse, a 
laboratory Scientist and a medical doctor. The 
subjects were recruited at AE-FUTHA and 
informed consent was issued explaining the 
purpose, procedure, and relevance of the study 
before the onset of the intervention. All the willing 
participants were assessed for baseline data, 
which included age, weight, blood pressure (BP) 
and heart rate. Randomized control trial 
technique by balloting was used to divide the 
willing participants who met the inclusion criteria 
into two groups (A: aerobic and B: control). The 
aerobic group (A) had 18 sessions of sub-
maximal aerobic exercises on Marshal fitness 
bicycle ergometer and PA Pro Acting treadmill 
which consists of four stages: (i) 3 minutes warm 
up (ii) 3-4 minutes to reach the Target Heart Rate               
(THR) (iii) 20 minutes holding of the range of the 
THR, and (iv) 3 minutes cool down. The intensity 
of the aerobic exercises were increased 
gradually in this order: 45-50% heart                        
rate reserve during the first 2weeks, 50-55%              
heart rate reserve during the second 2 weeks 
and 55-60% heart rate reserve during the last 2 
weeks.  
 

2.10 Method of Data Collection 
 
2.10.1 CD4 counts 
 
Blood samples were drawn venopunctually using 
syringe into a test-tube. Reagents used were 
brought to room temperature, 850μl of the count 
check bead green analyzed to make sure that 
the cyflow machine was working effectively. The 
needed numbers of Rohren test tubes were 
labelled appropriately and placed in a test tube 
rack.  20 μl of CD4 easy count kits (CD4                 

Mab-PE) were pipetted into them for the             
assay. Thereafter, 20 μl of blood samples              
were also pipetted into each test tube and 
incubated in the dark for 15 minutes at                    
room temperature after mixing properly followed 
by the addition of 850 μl easy count. Lyse buffer 
was not added to each test tube. In order to 
avoid air bubbles, this was mixed properly and 
analyzed on the Partec Cyflow. The                  
outcome was displayed and copied from the 
screen. 
 
2.10.2 BMD 
  
The first step to data collection with X-rite heel 
densitometer is Nulling or zeroing the instrument. 
The instrument is nulled each time is to be used 
or each time is removed from patient’s body,               
by pressing the ‘null button’. With the                  
subjects on standing position, his/her right toe is 
positioned at the center (90°) to the film area 
directly over the aperture under the ‘reading 
arm’. The light table is then illuminated before 
measurement to locate film spots to be 
measured. The ‘reading arm’ is lowered on the 
body part while holding the ‘null button’ and the 
‘measurement button’ is also pressed with the 
right index finger of the researcher and                 
captures the reading. Both buttons are held down 
by the researcher until the reading                      
displayed on screen was stable. The results are 
displayed in D (mg/cm3) and then converted to T-
Score.  

 
2.10.3 Weight 

 
The steps in data collection with Omron BF400 
weighing scale started by setting the machine to 
display kilograms by adjusting the switch at the 
base, followed by placing it on the tile floor. The 
center of the scale was then pressed lightly with 
the researcher’s foot to turn on the scale. The 
subjects were then asked to step onto the scale 
without their foot wears and heavy objects on 
them, placing their both feet side-by side on the 
feet prints land mark. However, the readings 
were displayed on screen and the records taken 
with the subject still standing still and upright on 
the scale. 

 
2.11 Method of Data Analysis 
 
The data obtained (i.e. CD4, BMD and WEIGHT) 
in the main study were analyzed using mean, 
standard deviation and analysis of covariance 
(ANCOVA).  
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3. DATA ANALYSIS, PRESENTATION, 
AND INTERPRETATIONS OF 
RESULTS 

 
The result in the Table 1 above revealed that the 
participants in experimental group who took part 
in the MIAE had higher pre-test observed mean 
in CD4 counts before the onset of the 
intervention compared to their counterparts in the 
control group with 500.95 and 461.28 
respectively. Participants in aerobic exercise had 
the mean value of 566.80 while subjects in 
control group had 384.61 after 6 weeks 
experiments, with (posttest -pretest) differences 
of 65.85 and -76.67 for the MIAE and control 
groups respectively. However, the mean 
difference between the two groups (MIAE and 
control) before and after 6 weeks experiments 
are 39.67 and 182.19 respectively; showing a 
positive therapeutic gain of (182.19-
39.67=142.52) in favor of the aerobic group. 
However, the difference in standard deviation 
between pre-test and post-test data is 
heterogeneous for both groups (i.e. no  similarity) 
as the STD (13.27-{-12.16}=25.43) is above 0.9. 
 

The result in the Table 2 above revealed that the 
participants in experimental group who took part 
in the moderate intensity exercise (MIAE) had 
higher pretest observed mean in BMD compared 
to their counterparts in the control group.    
Those who were exposed to MIAE had mean 
value of 0.89 while those in control group had 
0.68 for the pre-test. While the participants in 
MIAE had a mean value of 1.37 and the control 
group had 0.44 post-tests. However, the 
difference in observed mean for each groups 
after 6 weeks’ intervention are 0.48 and -0.24 for 
MIAE and Control groups respectively. More so, 
the mean difference between the two groups 
(MIAE and control) are 0.21 and 0.93 for both 
pre-test and post-test values respectively;  
showing a positive therapeutic mean gain of 
(0.93-0.21=0.72)  in favor of subjects in the 
intervention group (i.e. those who participated in 
MIAE). However, the difference in standard 
deviation values between pretest and posttest is 
homogeneous for both groups (i.e. there is 
similarity) as the STD (-0.61+0.26= -0.35) is less 
than 1. 
 

The result in the Table 3 above revealed that the 
participants in experimental group who took part 

in the MIAE had higher pre-test observed mean 
in weight before the onset of the intervention 
compared to their counterparts in the control 
group with 70.83 and 67.08 respectively. 
Participants in MIAE group had the mean value 
of 69.93 while subjects in control group had 
67.57 after 6 weeks experiments, with (posttest -
pretest) differences of -0.9 and 0.49 for the MIAE 
and control groups respectively. However, the 
mean difference between the two groups (MIAE 
and control) before and after 6 weeks 
experiments are 3.75 and 2.36 respectively; 
showing a positive therapeutic gain of (2.36-
3.75= -1.39) in favor of the aerobic group. 
However, the difference in standard deviation 
values between pretest and posttest for both 
groups is homogeneous (i.e. there is             
similarity) as the STD (-0.12-{-0.22} = 0.10) is 
less than 1. 

 
The result in the Table 4 is on the effect of 
aerobic exercise on CD4 count of subjects. The 
table shows a probability value (significant value) 
of 0.000 for Aerobic and control groups. The 
significant value in the Table 4 for groups is less 
than the alpha level of 0.05. Then, the earlier 
stated null hypothesis is not                accepted. 
Thus, there is a significant difference after 6 
weeks’ moderate intensity aerobic exercises on 
CD4 count of people living with HIV/AIDS. 

 
The result in the Table 5 is on the effect of 
aerobic exercise on BMD of subjects. The              
table shows a probability value (significant value) 
of 0.016 for Aerobic and control groups. The 
significant value in the Table 5 for groups is less 
than alpha level of 0.05. This means that the 
hypothesis earlier stated is rejected. Thus, there 
is a significant difference after 6 weeks’ 
moderate intensity aerobic exercises on BMD of 
people living with HIV/AIDS. 

 
The result in the Table 6 is on the effect of 
aerobic exercise on WEIGHT of participants in 
this study. The table shows a probability value 
(significant value) of 0.750 for Aerobic and 
control groups. The significant value in the Table 
6 for groups is above the alpha level of 0.05. This 
means that the hypothesis earlier stated is 
accepted. Thus, there is no significant difference 
after 6 weeks’ moderate intensity aerobic 
exercises on WEIGHT of people living with 
HIV/AIDS. 
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Table 1. Effects of 6 (six) weeks moderate intensity aerobic exercise (MIAE) on CD4 count of people living with HIV/AIDS 

 
Group N Pre-test 

Mean 
Post-test Mean Differences in Mean 

(Post-Pre) 
Pre-test 

Standard Deviation 

Post-test 

standard deviation 

Differences in STD 
(Post-Pre) 

MIAE 20 500.95 566.80 65.85 225.25 212.47 -12.78 

Control 18 461.28 384.61 -76.67 237.41 199.20 -38.21 

Difference in Mean Effect  39.67 182.19  -12.16 13.27  

 
Table 2. Effects of 6 (six) weeks moderate intensity aerobic exercise on BMD of people living with HIV/AIDS 

 

Group N Pre-test 
Mean 

Post-test 
Mean 

Differences in Mean 
(Post-Pre) 

Pre-test 

standard deviation 

Post-test 

Standard deviation 

Differences in STD 
(Post-Pre) 

MIAE 20 0.89 1.37  0.48 0.60 0.27 -0.61 

Control 18 0.68 0.44 -0.24 0.86 0.88  0.02 

Difference in Mean Effect  0.21 0.93  -0.26 -0.61  

 
Table 3. Effects of 6 (six) weeks moderate intensity exercise on weight of people living with HIV/AIDS 

 
Group N Pre-test 

Mean 
Post-test 
Mean 

Differences in mean 
(Post-Pre) 

Pre-test 

standard deviation 

Post-test 

standard deviation 

Differences in STD 
(Post-Pre) 

MIAE 20 70.83 69.93 -0.9  17.62  17.03 -0.59 

Control 18 67.08 67.57 0.49  17.84  17.15 -0.69 

Difference in Mean Effect   3.75 2.36    -0.22   -0.12  
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Table 4. There will be no significant difference after 6 weeks’ moderate intensity aerobic 
exercises (MIAE) on CD4 count of people living with HIV/AIDS 

 
Dependent Variable: Posttest 
Source Type III Sum of 

Squares 
Df Mean Square F Sig. 

Corrected Model 1401821.269a 2 700910.634 55.130 .000 
Intercept 88284.754 1 88284.754 6.944 .012 
Group (MAIE/CONTROL) 218197.567 1 218197.567 17.162 .000 
Pretest CD4 1087363.247 1 1087363.247 85.527 .000 
Error 444978.231 35 12713.664   
Total 10620249.000 38    
Corrected Total 1846799.500 37    
a. R Squared = .759 (Adjusted R Squared = .745) 
 

 
Table 5. There will be no significant difference after 6 weeks moderate intensity aerobic 

exercises (MIAE) on BMD of people living with HIV/AIDS 
 
Dependent Variable: Posttest 
Source Type III Sum of Squares Df Mean 

Square 
F Sig. 

Corrected Model 372420.630
a
 2 186210.315 4.420 0.019 

Intercept 3242846.926 1 3242846.926 76.981 0.000 
Group (MAIE/CONTROL) 271143.253 1 271143.253 6.437 0.016 
PretestBMD 57962.608 1 57962.608 1.376 0.249 
Error 1474378.870 35 42125.111   
Total 1.062E7 38    
Corrected Total 1846799.500 37    
a. R Squared = .202 (Adjusted R Squared = .156) 

 
Table 6. There will be no significant difference after 6 weeks’ moderate intensity aerobic 

exercises (MIAE) on weight of people living with HIV/AIDS 
 

Dependent Variable: Posttest 
Source Type III Sum of Squares Df Mean Square F Sig. 
Corrected Model 1494.157a 2 747.079 2.875 0.070 
Intercept 4303.885 1 4303.885 16.561 0.000 
Group (MAIE/CONTROL) 26.733 1 26.733 .103 0.750 
Pretest WEIGHT 1417.597 1 1417.597 5.455 0.025 
Error 9095.789 35 259.880   
Total 189303.940 38    
Corrected Total 10589.947 37    
a. R Squared = .141 (Adjusted R Squared = .092) 

 

4. DISCUSSION  
 
In Table 1, the findings revealed that the mean 
difference of CD4 counts between the groups 
after 6 weeks intervention is 142.52 in favor of 
subjects in the treatment group (i.e. those who 
participated in MIAE). The difference in observed 
mean after 6 weeks’ intervention of the aerobic 
group is 65.85 while that of control is -76.67, 
showing positive therapeutic benefits in favor of 
the aerobic group. However, the difference in 
standard deviation between pretest and posttest 

is heterogeneous for both groups (no similarity) 
as it is above 0.9. Thus, the finding shows that 
MIAE had positive effect on CD4 counts of 
people living with HIV/AIDS and it is in 
agreement with the findings of Pederson and Toft 
[15] which states that MIAE increases T cells 
(CD4, CD8 and B cells). The finding is                     
also in line with Baker et al. [16] which asserted 
that MIAE benefits the immune system. In a 
similar study conducted by Maduagwu et al. [17], 
the author observed that MIAE had an increase 
on CD4 cells of HIV patients too. However, this 
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finding is not in agreement with that of Ibeneme 
et al. [18] which reported contrary in their 
experiment that 6 weeks’ MIAE has no significant 
effect on CD4 counts of patients living with 
HIV/AIDs. Though, the finding did not agree with 
Ibeneme et al. [18], yet the works done by 
Ezema et al. [19] and Tiozzo et al. [20] agreed 
with the finding of this study which discovered 
that MIAE had statistical significant increase 
effect on CD4 count of PLWHA. 
 
In Table 2, the findings revealed that the mean 
difference between the groups is 0.72 in favour 
of subjects in the intervention group (i.e. those 
who participated in MIAE). The difference in 
observed mean after 6 weeks intervention of the 
MIAE group is 0.48 while that of control is -0.24, 
showing a positive therapeutic increase in favour 
of the MIAE group. However, the difference in                            
standard deviation values between pretest and 
posttest is homogeneous for both groups                         
(there is similarity) the value is less than 1. The 
result shows that there was an increase in BMD 
of people living with HIV/AIDs who participated in 
MIAE. Thus, this finding is in line with Alghadir et 
al. [21] who reported that MIAE resulted to an 
increase in BMD of PLWHA (people living with 
HIV/AIDS). On the contrary, Ibeneme et al. [18] 
found no significant increase in BMD of PLWHA 
who participated in MIAE. However, the result of 
this study shows a significant increase on BMD 
of PLWHA and does not concur with Ibeneme et 
al. [18]. Moreover, this finding agrees with 
Alghadir et al. [21] who equally observed that 
MIAE brought about a significant increase in 
BMD of PLWHA.  
 
In Table 3, the findings revealed that the 
difference in observed mean between the groups 
after 6 weeks intervention is -1.39 in disfavor of 
MIAE group. The mean difference of weight in 
MIAE group is -0.9 while that of control is 0.49, 
showing a weight loss for the MIAE group and a 
slight WEIGHT gain for participants in the control 
group at the end of 6 weeks. However, the 
difference in standard deviation values between 
pretest and posttest for both groups is 
homogeneous (i.e. there is similarity) as it is less 
than 1. This result is in agreement with studies 
according to Aktas et al. [22] who observed in 
their study that MIAE brought about reduction in 
the weight of people living with HIV/AIDS. In the 
same vein, Suman [23] found in his study that 
aerobic exercise is considered as one of the best 
exercises to reduce body weight. Though the 
reduction shows no significant difference after 6 
weeks moderate intensity aerobic exercises on 

weight of people living with HIV/AIDS. This 
finding is similar with that of Aktas et al. [22] who 
observed a reduction that does not have 
statistical significant effect on the weight of 
people living with HIV/AIDS. On the contrary, the 
finding is not in agreement with Suman [23] who 
reported a statistical significant reduction of 
weight on MIAE group.  

 
5. CONCLUSION 
 
The major findings show that MIAE has a 
positive therapeutic benefit on PLWHA who are 
on ARV therapy. This is trending with the 
recorded evidences of MIAE on improving 
immune system which CD4 cells is most 
considerable in PLWHA. Moreover, MIAE group 
in another finding also revealed higher increase 
in BMD when compared with subjects in the 
control group. Furthermore, MIAE group revealed 
slight decrease in WEIGHT than subjects in the 
control group. This was expected because 
aerobic exercises are generally meant for 
cardiovascular fitness and are considered to 
have tendency in weight reduction. The revealed 
significant difference of moderate intensity 
aerobic exercises on CD4 count and BMD of 
people living with HIV/AIDS shows that MIAE has 
a positive therapeutic benefit on immune system 
and osteoblastic activity and ultimately bone 
remodeling. The no significant difference in 
moderate intensity aerobic exercises on 
WEIGHT of people living with HIV/AIDS was 
because aerobic exercises generally improve 
weight reduction. 

 
6. LIMITATIONS OF THE STUDY 

 
1. Refusal of many subjects to participate 

resulted to few number of subjects. 
2. The economic situation of the country led 

to financial difficulties on both intervention 
group and the researchers.   

 
7. RECOMMENDATION 
 
The followings are the recommendations based 
on the findings of the study:  
 

1. Awareness should be created by 
Physiotherapists, Exercise Physiologists, 
Physicians, Counselors and Health 
Educationists to the government in order to 
adjunct aerobic exercise compulsorily in 
the management of PLWHA. 
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2. Physiotherapists, Exercise Physiologists, 
Health Educationists, Physicians and 
counselors    should endeavor to educate 
PLWHA, encouraging them to participate 
in activities involving aerobic exercise in 
order to obtain better immune system and 
BMD. 

3.  Health educators and health care givers 
should encourage PLWHA who are obese 
with abnormal fat distribution to take part in 
aerobic exercise as it may help them in 
weight reduction.   

 
8. SUGGESTIONS FOR FURTHER STUDY 
 

1. The duration of further studies should be 
increased for optimal result 

2. Equipment that should monitor 
physiological responses of MIAE on CD4 
counts, BMD and Weight should be used 
to conduct another study in order to 
appreciate the mechanism of actions.    
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