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Abstract: There is much scientific evidence that indicates that physical exercise training is not only appropriate but also
warranted for patients with HIV/AIDS. The study was carried out to identify the effects of floor aerobic exercise on immunity
induction of people with HIV/AIDS Anti Retroviral Therapy (ART) users. A convenience sample of 26 subjects (26 male and
26 female participants) between the age of 30 and 50 years (mean 38.6) were participated with a minimum of 28 and maximum
36 sessions. The study aimed to compare of the results before and after exercise of the study subjects and also with respect to
sex difference. A component of T-cells of PETR compared with POETR has shown that significantly difference at the
probability level of 5% except CD8 count. The mean comparison of Females and Males components of T-cells count PET
compared with POET has shown that significantly difference at the probability level of 5% except the mean value of male CDS§
result. In total sample mean difference of T-cells (CD4=279, CD8=104, CD3=426 cells/mm’ and CD4/CD8 ratio=0.2); The
same parameters for male subjects mean difference of T-cells (CD4=296.15, CD8=38, CD3=486.61 cell/mm3, ratio of CD4 to
CD8=0.22, These findings suggest that increasing duration, frequency, modality and intensity of floor aerobics exercise might
have beneficial effects on immunity induction in people with HIV/AIDS.
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1. Introduction
1.1. Background of the Study

Sedentary behavior, widely prevalent in developed
countries is associated with a variety of diseases and with
increased mortality [1]. However, physical activity clearly
demonstrates beneficial effects on several health issues,
including cardiovascular and all causes of mortality [2].
Among beneficial impacts of exercise we can identify a
robust effect on cardiovascular outcomes inducing
improvements in lipoproteins and body composition that are
translated into reductions in risk of coronary disease, cardiac
and probably stroke events [3], and cardiovascular deaths [4].
In this way, aerobic exercise improves insulin sensitivity,
glycemic and blood pressure control, decreasing the risk of
new onset diabetes, hypertension and obesity (with secondary

beneficial effects). Besides this, a modest effect in prevention
of breast, intestinal and pancreatic cancer [5, 6] and an
increment in bone mineral density (indeed reductions in hip
fracture risks in patients with osteoporosis) have been
established. Neuron -cognitive improvements (with
reductions of stress, anxiety, depression and probably delays
in cognitive decline and dementia development in older
patients) [7, 8] are well known and should also be
considered.

With highly active antiretroviral therapy (HAART)
introduction, we have witnessed a significant increase in
survival and improvement in the quality of life of HIV
infected patients in developed countries [9, 10].
Consequently, common disease in general population (such
as cardiovascular ones) [11] and side effects related to
HAART (like lipodystrophy) have become a new focus of
attention in these patients. In this way, physical activity has
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been recommended previously in HIV to induce favorable
metabolic changes and reduce risk of cardiovascular disease
[12-15]. Although its prevalence is really low in this
population [16], according to its low cost probably regular
physical activity interventions may be cost effective in HIV
infected patients [17]. Indeed, aerobic exercise or a
combination of aerobic and resistance progressive exercise
(at least 30 min/day, 3 times a week for 4 weeks) may be safe
[18] and beneficial in other parameters in HIV infected
patients [17], such as psychological status, quality of life,
anthropometric and metabolic cardiopulmonary and
immunity function. Nevertheless, effectiveness of these
interventions in HIV patients has not been well established,
probably due to several limitations of most of the trials that
has tried to investigate this point.

On the other hand, there is much scientific evidence that
indicates that physical exercise training is not only
appropriate but also warranted for patients with HIV/AIDS.
Results from various Meta analyses suggest that constant or
interval aerobic exercise at 60—80% of maximum HR, or a
combination of aerobic exercise and progressive resistance
exercise for at least 20 minutes, three times a week for a
minimum period of four weeks is beneficial and appears to
be safe for adults living with HIV/AIDS [19].

Aerobics exercise has been used successfully in the
treatment of diabetes [20] cardiovascular disease [21]. The
benefits of regular exercise also extend to the population
infected with HIV. Chronic HIV infection is associated with
muscle wasting, muscle weakness, fatigue, impaired
functional work capacity, depression, and decreased quality
of life, which lead to disability and mortality. Exercise can
positively affect many aspects of the physical and mental
health of HIV-infected patients. HIV/AIDS poses serious
risks to the health of millions around the globe. Despite
decades of research, no cure or vaccine has been found to
prevent this disease and the resultant morbidity and mortality.
Therapies, such as steroid and growth hormone
administration, are also effective in treating HIV related
symptoms, but with serious side effects and increased cost
[22]. The most commonly used of which is therapeutic
exercise, are currently being explored to deal with symptoms
and complications of chronic HIV infection without the
unwanted side effects [23].

In the global rank, Ethiopia has the 5th largest number of
people living with the virus. The epidemic started from a low
base in the 1980s which spread rapidly in the 1990s and
already an estimated 1.5 million Ethiopian adults and
250,000 children are living with the virus about 90% of the
reported AIDS cases were between the age of 20 and 49, the
most important ages from the economic and social points of
view [24]. In 2011, adult HIV/AIDS prevalence in Ethiopia
was estimated at 1.5 percent. From the total population of
84.3 million, approximately 1.2 million Ethiopians were
living with HIV/AIDS in 2010 [25]. National models of HIV
prevalence showed the incidence of HIV infection declined
by over 25 percent between 2001 and 2009 [26].

1.2. Statement of the Problem

It was found that HIV-infected individuals self-reporting
exercise participation had 107.5% higher CD4 counts when
compared to HIV-infected individuals who denied exercise
participation. Exercisers also displayed slower disease
progression to AIDS, less symptom logy and decreased
rates of mortality compared to non-exercisers [27]. Other
studies have demonstrated no effects on CD4 cell numbers.
That no relationship was found between CD4 cell counts
and physical activity, but has been previously reported after
exercise training, may mean that the positive change in
CD4 cell counts is intensity dependent. Finally, it linked
lower CD4 cell count levels with non-compliance to
prescribed exercise [28].

Exercise training is contraindicated during rapid weight
loss associated with an acute illness or an active
opportunistic infection [29]. Although there are many
possible opportunistic infections, pneumocystis carinii
pneumonia (PCP) is the most common opportunistic
infection, and scarring from PCP can affect cardiopulmonary
status [30]. Tuberculosis (TB) is another opportunistic
infection affecting cardiopulmonary status. Upper respiratory
infections, anemia, fatigue, and diarrheas are common and
should be monitored as well. Some patients may not be able
to participate in prescribed activity due to advanced disease
(CD-4 levels < 100 cells/mm’) Central nervous system,
peripheral  nervous  system, and  musculoskeletal
complications can also limit the patient’s ability to participate
in exercise programs, and may need to be treated
concomitantly. HIV-1 penetrates the nervous system within
hours of infection, but complications may present at anytime
during the progression of the illness [31]. From this point of
view, this study was showed that the Effect of Floor Aerobics
Exercise on Immunity Induction of People with HIV/AIDS;
the case of “Yetessfa bisrat miskir Association”, Dire-Dawa,
Ethiopia. Thus, this study was designed to meet the following
objectives.

1.3. Objectives

1.3.1. General Objective

The aim of this study is to investigate the effect of floor
aerobics exercise on immunity induction of people living
with HIV/AIDS at Dire Dawa City Administration.

1.3.2. Specific Objectives
* To examine the effect of floor aerobics exercise on
immunity induction after exercising.
* To compare the effect of floor aerobics exercise on
immunity induction in terms of sex difference.

1.4. Limitation of the Study

To conduct this study the researcher was challenged by the
willingness of the study participants regarding to their way of
life during the actual data collection through exercise
intervention because it was affected the progress of the study.
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2. Materials and Methods
2.1. Description of the Study Area and Study Period

The floor aerobics exercise training program was held at
Medhanialem Primary & Secondary School training hall and
the laboratory was conducted at Dill-Chora referral hospital
(DCRH), Dire-Dawa City Administration (DDCA), Eastern
Ethiopia. The DDC is located in the eastern part of Ethiopia.
The administration is bordered by the Shinile Zone of the
Somali National Regional State on the northwest, and
northeast, and by the eastern Hararghie Region of the Oromia
National Regional State on the south, southeast, and east. The
city covers 11,732.6 msq and lies in the Dechatu River, at
the foot of a ring of cliffs that has been described as
"somewhat like a cluster of tea-leaves in the bottom of a
slop-basin with a latitude and longitude of 9°36'N 41°52'E of
meridian; and located 515 km from Addis Ababa. The
climatic condition of the DDCA region seems to be greatly
influenced by its topography, which lies between 950 — 1250
m above sea level, and which is characterized by warm and
dry climate with a relatively low level of precipitation. The
mean annual temperature of the city is about 25.04°C. The
average maximum temperature of the Administration is
31.40°C, while its average minimum temperature is about
18.36°C. The aggregate average annual rainfall that the
region gets from these two seasons (March to April and
August to September) is about 604 mm (Dire Dawa
Administration document, 2011)

2.2. Study Design

Quantitative interventional study design was used to
supplement the result of laboratory test.

2.3. Source of Sample Population

Among ART users from Yetessfa Bisrat Miskir Association
(YBMA) 52 voluntary members was participated in this
study. The association, 376 females and 254 males, a total of
630 victims are members with the only criterion being
attending ART program. Members have the following
advantages: to activate the right donation for the right person,
for job opportunity, to deliver house to house voluntary
service to others by 85 members of the association and
participate in different training programs.

2.4. Inclusion and Exclusion Criteria

Based on the following inclusion criterion study
participants were selected; subjects were living with
HIV/AIDS and had no opportunistic diseases the last three
months before the exercise training started and have taken
antiretroviral drugs and voluntary to give 5 cc blood sample
once a month for three consecutive months. In addition, they
had not been regularly exercising for at least six months prior
to the beginning of the exercise training program. On the
other hand, based on medical evidence and personal
information of the subject that was unable to move, having
opportunistic diseases and taking other drugs were not

included in the study sample.

2.5. Sampling Method and Sample Size Determination
Technique

Purposive sampling method was used due to the nature of
the study and to keep the willingness of the study subjects to
be included in the sample. Among ART users from YBMA,
the study subjects were selected with the use of their full
willingness for the study purpose and recruited until the
required sample size reached.

2.6. Source of Data and Procedures of Data Collection

In this study primary data was used which generated from
laboratory results. Data collection performed using
quantitative techniques to explore factors that are not
addressed via a qualitative survey. Based on the statistical
data from laboratory tests determine the effect of floor
aerobic exercise on immunity induction of people living with
HIV/AIDS. The data collected from ART drug users from
YBMA at DDCA. Qualified laboratory technicians, who had
previous experience in sample collection and sample analysis
process in related studies, participated as data collectors.
They organized and facilitated the self- administrated sample
collection and analysis process. The sample collectors
collected blood samples, and analyzed immunological results
from a given blood sample. Before collection of blood
samples, the experimental group oriented and two cc of fresh
blood sample collected from each study subject only one
time on the same day of enrolment. Syringe, needle
(vacationer holder), test tube, and gloves, cotton, alcohol
(70%), bed regent, facs flow regent (20 litter), thermal paper,
A4 paper, pen, safety box, sample holder, Bed FACS count
1.5, CELL DYN 1800, was used at the laboratory of DCRH.
Each sample labeled with the code corresponding to the
participant by the laboratory technicians for identification
purpose. The exercise training delivered three times per week
in alternate days (Monday, Wednesday and Friday) for a
consecutive three months with one hour sessions from 5:45
PM-6:45 PM. The blood samples were taken four times
within three months, finally T-cells parameters analysis done
on the same day.

2.7. Quality Control

To assure quality of the data, different measures was
undertaken during different stages of the sample collection
process: qualified and trained lab technicians was
participated and one hour discussion was undertaken on how
to do with the issue of client privacy and confidentiality
particularly when they were taken blood samples and
analysis of immunity result. A brief orientation session about
the whole purpose of the research project was arranged for
participants’. To improve quality data collection procedures
during sample taking time, the sample collection was
undertaken in a separate laboratory room. Data completeness
was checked by supervisors and researcher. A pre exercises
test was conducted three days prior to the start of actual data
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collection via floor aerobics training.
2.8. Data Processing and Method of Analysis

This data was analyzed by descriptive statistics using
mean, standard deviation, mean difference and t-value. The
data was represented by using tabulation and written
explanation. The quantitative data that generated from
laboratory test which enter into a computer in Microsoft soft
office excel. Statistical analysis was performed using SPSS
version 17.0 statistical software package by the researcher.
Student’s t-test used to test significant differences between
pre and post tests of immunity result: T-cells, results with
respect to sex difference. Mean difference with 95%
confidence intervals (CI) was used to compare the effect of
determinant factor.

2.9. Ethical Clearance

The study was approved by the School of Graduate Studies
and then ethical clearance was obtained from the Ethical
Review Committee of College of Health Science, Haramaya
University on behalf of the ministry of Science and
Technology and the license was given to the researcher for
research purposes only. In addition to this, institutional
permission was obtained from Dire Dawa HIV/AIDS
prevention & control office (DHAPCO), DDC branch before
conducting the study. Through these ethical certificates, the
chairman of the association was first briefed about the study
before meeting with subjects. Then specifically, the
participants were informed about the, purpose, duration,
procedures, risk and benefits of the study as well as the
participation was purely a voluntary activity and the right to
participate not participates and stop participation was
respected. Issues of confidentiality and anonymity was also
maintained even if they were exposed by the laboratory
technicians, investigator and assistance data collectors.
Subjects signed a consent format. A separate room was
prepared for blood sample taking each study subject in order
to keep their privacy and confidentiality of their results to
prevent from external pressure.

3. Results and Discussions

3.1. Effects of Floor Aerobics Exercise on Immunological
Results

The mean comparison of CD4, CD8, CD3 and CD4/CD8
ratio of pre exercise test result (PETR) compared with post
exercise test result (POETR) one, two and three showed that
highly significantly difference at the probability level of 5%.
The higher mean value of CD4 CD3 and CD4/CD8 ratio was
recorded at POET-3 with compared to PET value (Table 1).
There was no significant difference obtained between POET
one (POET-1) and POET-2 on CD4 (Table 1). This might be
because most of subjects missed for the minimum of three up
to six exercise sessions due to personal reasons. Even if CD8
cellsyhmm3 laboratory test analyses performed (Table 1) no
significant changes in CD8 count were found among tests

comparison. This might be an increment of CD4 value for
participants following with aerobics exercise than PETR. The
majority of non-significant findings are consistent with
individual study results. Although not statistically significant,
the point estimate is above 50 cells/mm’, which suggests a
potential clinically important increase in CD8 count for those
who exercised compared with them.

Involving formal aerobic exercise training programs with
the increments of duration, frequency, modality and intensity
provide a crucial benefit on T-cells induction to individuals
with HIV/AIDS seen in this study but intensity should not
exceed the HR of 150 beats per minutes (physical work
capacity-PWC 150), in order to avoid an immune depression
induced by high intensity exercises. Although there seems to
be controversy regarding the immune response with exercise,
a review of the literature reveals exercise does not decrease
CD-4 levels at any stage of the disease. In fact, there is a
trend toward an increase in CD-4 levels. Exercise, especially
when introduced early in the infection in those with HIV, can
help stave off opportunistic infections [32].

Exercisers also displayed slower disease progression to
AIDS, less symptom logy and decreased rates of mortality
compared to non-exercisers. Other studies have demonstrated
no effects on CD4 cell numbers [33]. That no relationship
was found between CD4 cell counts and physical activity, but
has been previously reported after exercise training, may
mean that the positive change in CD4 cell counts is intensity
dependent. Finally, it linked lower CD4 cell count levels with
non-compliance to prescribed exercise. For these reasons,
aerobic training has been used in many different forms as an
intervention for HIV-infected persons. [34] Used an interval
training method on a cycle ergo meter to examine changes in
lymphocyte cell counts in 16 men who began exercising prior
to undergoing HIV screening. Patients worked at 70% — 80%
maximum HR for three minutes followed by two minute
sessions at a lower intensity. Findings showed that 45
minutes of training 3 times per week for 5 weeks
significantly increased CD4+helper cell counts (904 vs. 1020
mm®) and the CD8+ inducer subset Cluster Designation 45
(CD45) RA+CD4+ (no quantification given) in those who
presented as HIV positive.

A recent met analysis that included most of the mentioned
trials, found no difference in change in CD4 count for
participants in the exercise intervention group compared with
the non-exercising control group [35]. Although this met
analysis may be quite heterogeneous because included trials
comparing more versus less intensive aerobic exercise,
aerobic exercise against no other intervention, aerobic
exercise and another intervention such as metformin [36] or
lipid lowering diet [15] against aerobic exercise alone...) a
significant trend towards an improvement in CD4 count of
69.58 cells/mm’ for sub analysis exclusively of participants
in the aerobic exercise trials compared with the non-
exercising controls [35] was found. Besides that, the cutoff
point estimated was above 50 cells/mm’, which suggests a
potential clinically important increase in CD4 count for
interval exercisers compared with non-exercisers.
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Table 1. PET and POETs of T—cells, from YBMA in a selected training hall and DCRH, Dire Dawa.

Paired Sample Test at (N=52)

A Pre Exercise test (I) Pre Exercise test (J) Paired Difference at (df=51)
Dependent Variables
Mean SD (J) Tests Mean SD MD (J-I) P-value
POET-1 602.58 291.72 190.96 0.000
CD4 411.60 213.97 POET-2 601.19 295.17 189.57 0.000
POET-3 629.62 283.80 218.00 0.003
POET-1 961.69 363.45 89.08 0.085 NS
CD8 872.60 377.80 POET-2 914.31 348.06 41.69 0.097 NS
POET-3 976.62 307.24 104.00 0.049
POET-1 1665.50 620.01 339.00 0.047
CD3 1326.00 475.79 POET-2 1625.60 568.14 299.12 0.004
POET-3 1752.70 481.54 426.19 0.002
POET-1 0.68 0.35 0.14 0.003
CD4/CD8 0.54 0.28 POET-2 0.71 0.312 0.17 0.001
POET-3 0.74 0.31 0.20 0.000

Significant at 5%

3.2. Comparison of Immunological Results Between
Females and Males

A total of 52 people living with HIV/AIDS completed 60
minutes/ 3 day/week x 12 weeks. 26 (50%) males and the
remaining 26 (50%) participants were females. The mean
comparison of females and males T-cells cells/mm’ of PETR
with POETR showed that highly significantly difference at
the probability level of 5% except the mean value of male
CDS8 result because there was no significant difference
obtained between PETR and PEOTR on CDS8 cells/mm’
result (Table 2). This might be because an increment of males
CD4 cells/mm’ after executed floor aerobics exercise than
PET. The higher mean value of CD4, CDS, CD3 and
CD4/CDS cells/mm’ ratio obtained by females at PEOT with
compared to PET value (Table 2). Male participants were
obtained a greater amount of CD4 and CD4/CDS8 ratio
cells/mm’ of mean difference than female. On the other hand
females scored a greater amount of CD8 and CD3 cells/mm’
mean difference than male (Table 2). Involving formal
aerobic exercise training programs with the increments of
duration, frequency, modality and intensity provide a crucial
benefit on females and males T-cells induction to people with
HIV/AIDS and also might have effects on T-cells count
difference between females and male’s HIV-infected
individuals seen in this study. On consequence of differences

in genetic attributes and circulating levels of sex steroid
hormones which includes androgens, estrogens, and
progesterone is that there are immunity differences between
males and females. But in both sex the intensity should not
exceed the HR of 150 beats per minutes (physical work
capacity-PWC 150); in order to avoid an immune depression
induced by high intensity exercises [37].

During and immediately after prolonged or heavy physical
exercise, the total number of White blood cells (WBC) in
peripheral blood samples increases [38]. Women have
superior systemic immunity to men, leading to the hypothesis
that this increased immune function imparts susceptibility to
autoimmunity [39]. Women are reported to have higher
serum antibody concentrations, numbers of CD4+ T cells and
CD4/CD8 ratios in blood, enhanced cytokine production in
response to infections, stronger humoral and T cell responses
to numerous antigens, greater resistance to infections, and
greater ability to reject allograft and tumors [40]. The steroid
sex hormones, estrogen and testosterone, are likely to directly
modulate the function of cells involved in the immune
response since lymphocytes and myeloid cells express
estrogen (ER) and androgen receptors [41]. Estrogens are
regulators of growth, differentiation, survival or function in
many organ systems including the immune system [42].

Table 2. PET and PEOT females and males of T-cells, from YBMA in a selected training hall and DCRH, Dire Dawa.

Paired Sample Test at (N=52)

Pre Exercise test (I)

Pre Exercise test (J)

Paired Difference at (df=51)

Dependent Variables Sex

Mean SD Mean SD MD (J-I) P-value
CD4 F 501.15 247.24 763.00 23591 261.85 0.000
M 322.08 129.93 618.23 317.47 296.85 0.000
CDS F 811.23 278.88 981.23 243.69 170.00 0.003
M 934.00 459.80 972.00 370.43 38.00 0.058
CD3 F 1347.00 466.05 1833.6 338.20 486.61 0.042
M 1306.03 503.50 1671.83 595.41 365.77 0.049
F 0.65 0.27 0.83 0.33 0.18 0.001
CD4/CD8 M 0.44 0.25 0.66 0.27 0.22 0.001

Significant at 5%
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4. Conclusions and Recommendations
4.1. Conclusions

This research shows that moderate intensity floor aerobic
exercise training implemented by trained professional is both
safe and effective in HIV-infected persons. Finally this
finding occluded that increasing duration, frequency,
intensity and modality of floor aerobics exercise might have
beneficial effects on immunity induction of people living
with HIV/AIDS individuals and also might have effects on
immunity induction difference between males and females
HIV infected individuals due to sex based difference.

4.2. Recommendations

On the basis of the above results, discussion and
conclusion the following recommendation were providing for
proper implementation of floor aerobics exercise to assure
immunity induction with regards to:

* People living with HIV/AIDS are advisable engaged in
consistent and moderate intensity of floor aerobic
exercise throughout the entire illness.

* The intensity should not exceed the heart rate of 150
BPM (physical work capacity); in order to avoid an
immune depression induced by high intensity exercises.

* Floor aerobic exercise should not be recommended
during rapid weight loss.

* People living with HIV/AIDS should be managed by
multi-disciplinary sport science professionals and
clinical nurses throughout the course of floor aerobic
exercise.
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