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Background/objective: There are conflicting results regarding the effects of exercise on immune function
of HIV positive patients. Exercise can also be beneficial to psychological functioning of the patients. The
purpose of this study was to determine the impact of a 12-week aerobic and resistance exercise training
program on mental health and CD4 counts among female HIVþ patients.
Methods: This clinical trial was conducted between September and December 2013. Forty participants
(women age range 20e40) were carefully selected from 240 HIV-positive women referred to Voluntary
Counseling and Treatment Center (VCT) and randomly assigned to either exercise (80min of aerobic and
strength training while receiving the VCT's routine services) group (n¼ 20) or control (received the VCT's
routine services only) group (n¼ 20). To assess their mental health status, all participants completed
GHQ28 questionnaire. Blood samples were collected to measure CD4 and T-cell counts at baseline and at
the end of the 12-week intervention.
Results: From a sample of 40 women with HIV infection, the data of 30 participants [experimental group
(14) and control group (16)] were analyzed (participation rate 75%). The results indicated that after the
intervention program, a significant difference in CD4 cell counts was found between the two groups
(P¼ 0.01). With regard to mental health, after performing intervention, significant improvement in all
subscales including anxiety disorder, social function, depression and mental health's total score was
observed in the exercise compared to the control groups (P < 0.001).
Conclusion: Exercise training can be included in health care services in order to improve the mental
health status of women with HIV infection. No effect on CD4 count was detected.

© 2018 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction significant drop in CD4 count which makes these patients vulner-
AIDS is a communicable disease that can affect many aspects of
affected individual's health including immune system. One of the
most important effects of HIV on immune system is a gradual but
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able to opportunistic infections such as tuberculosis.1,2 Indeed,
AIDS is recognized by a dramatic reduction in the count of T-lym-
phocytes (T-helper), which play a crucial role in the immune sys-
tem.3,4 (see Fig. 1)

HIV invade CD4 cells and make them to produce more copies of
the virus. A person with HIV infection may feel well and show no
symptom, whereas each day millions of CD4 cells are getting
infected and demolished by the virus.1 In clinical terms, if CD4
count falls below 250 to 200, treatment with anti-HIV drugs is
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required. This is because at this stage the risk of AIDS-related ill-
nesses is high.1,5 On June 21st, 2013, the Iranian ministry of health
reported that a total number of 26556 Iranians are living with HIV
infection, of whom,10.4% were women, and 46.1% had 25e34 years
of age when acquired the infection.6,7 However, it is believed that
the real number of people living with HIV/AIDS is underestimated
and the actual figure is five times higher.8

Poor mental status and reduced courage and self-confidence
cause HIV-infected individuals have less social and physical activ-
ities.9,10 Physical activity is suggested to be beneficial to chronic
disease patients11 and HIV infected patients as based on the results
of a research,9 both aerobic and resistance exercises increase aer-
obic capacity and improve functional ability,11 body composition
and physiologic parameters such as muscle strength, endurance,
time to fatigue, and, flexibility in HIV/AIDS patients.12,13 However,
another study provided negative results with respect to the effects
of exercise on immune function in people with HIV infection.14

Regarding CD4 count, the results of few studies revealed a sig-
nificant change in CD4 counts among HIV infected patients with
regard to physical activity15 whereas, other authors reported no
significant change in this regard.16,17 A recently published meta-
analysis could not approve any significant effect of exercise on
the count of CD4 among HIV patients.18

In addition to the serological changes, HIV-infected patients suffer
from psychological disorders e.g.; depression, panic disorders, dys-
thymia and generalized anxiety disorder.19 Previous studies have
shown that regular exercise is beneficial to psychological func-
tioning20 and has been used successfully to treat psychological con-
ditions such as depression and anxiety that are common in people
Fig. 1. Study flo
with HIV.21 For example, aerobic exercise is suggested to reduce the
severity of depression.22 Both aerobic and resistance exercises are
also found to decrease the level of anxiety over an 8-week period.23

In a clinical trial on HIVþ patients, the participants achieved
significant physical and psychological improvements after 12
weeks of aerobic exercises with moderate intensity.14 In another
study, sixty HIV infected adults participated in a randomized
controlled trial of a supervised 12-week aerobic exercise program.
The results indicated that depressive symptoms were significantly
improved in exercise group.24

The present study examined the effects of a combinational exer-
cise on the immune function and mental health status of a group of
HIV infected female participants. The purpose of this study was to
determine the impact of a 12-week aerobic and resistance exercise
training program on mental health and CD4 counts of the
participants.
Materials and methods

Settings

The protocol of this 12-week randomized controlled trial was
reviewed and approved by the ethics committee of Shiraz Univer-
sity of Medical Sciences (approval state: 4500). Between September
and December 2013, 40 HIV infected women who were registered
with the center for behavioral disease counseling, run by Shiraz
University of Medical Sciences, were enrolled. Using block
randomization method, the patients were allocated to either
intervention or control groups. Women in both control and
w diagram.



Table 1
Characteristics of the study patients at baseline.

Experimental
group (N¼ 14)

Control group
(N¼ 16)

P-Value

Age (y) 30.2± 4.7 28.5± 5.2 0.09*
Body mass index (kg/m2) 23.4± 4.6 24.1± 3.2 0.23*
Marital status
Never married 2 (14.3) 1 (5.8) 0.15ˆ
Married 5 (35.7) 10 (64.7)
Divorced 3 (21.4) 1 (5.8)
Other 4 (28.6) 4 (23.5)
Education
Illiterate 1 (7.1) 3(17.7) 0.24ˆ
Under diploma 5 (35.7) 9(52.9)
Diploma 3 (21.4) 1(5.8)
University degree 4 (28.6) 4(23.6)
CD4 Count (cells/mm3) 526.07± 261.17 548.45± 273.9 0.67*
TOTAL GHQ 27.84± 9.48 31± 12.07 0.34*

P-values are based on *t-test or ^Chi-square.
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intervention groups received routine monitoring and consult
services.

Inclusion criteria

All participants were between 20 and 40 years of age with no
current or history of major chronic conditions or inflammatory or
orthopedic diseases (e.g. arthritis, stroke, myocardial infarction and
cancer). In addition, the participants were non-smoker and not
being regularly exercising (�3 days per week for 20min per ses-
sion) for at least 6 months prior to the study recruitment.

Exclusion criteria

The participants were not included if they had any plan of being
away for more than 2 weeks in the next 9 months, had lost more
than 10% of body weight during the last 12 weeks and taking cor-
ticosteroids or anabolic steroids. All participants were informed of
the trial plan before recruitment and literate patients read and
signed informed consent and verbal consent was obtained from
illiterate patients.

Intervention Protocol

Participants were randomly assigned to two groups of inter-
vention and control. The consulting center provides the registered
patients with a wide range of social and medical services including
training sessions for health and medical cares of the participants
and their families. As the result, the participants in both interven-
tion and control groups were involved in different types of social
events provided by the center. The randomization was conducted
based on block randomization with size two. The patients in the
study groups were not to be blinded to their group assignment due
to the merit of the intervention (exercise). However, neither the
laboratory staff nor the interviewers or the statistician were aware
of group assignment of the participants. All participants were
invited to take the medical and mental tests based on a predefined
schedules assuming the physiological and mental time dependent
changes are randomly distributed in the study participants irre-
spective of their assigned group.

Women in intervention group attended an exercise training
program, 3 times a week for 12 weeks. Women in both control and
intervention group received routine monitoring and consult ser-
vices. The exercise sessions were managed and supervised by a
physiotherapist in alternate week days. The program included a
warm-up session with stretching, light jogging and flexibility
movements for 20min followed by 45min of aerobic exercise on a
stationary bicycle at 40e45% of the maximal heart rate. The third
session included a set of strengthening exercises: open and bending
the elbow, shoulder press, bench press, knee and leg extension and
partial abdominal flexion. Three sets of 8 repetitions were per-
formed for all strengthening exercises using workload of 50e55%.
The workload increased 5% after each two weeks, but aerobic ex-
ercise was fixed during the 12 weeks. Sessions finished with a cool-
down and stretching period of 5e15min. Before the study inter-
vention, 5ml blood samples were obtained and the serum were
separated. CD4 count was measured using flow cytometry method
with Partec kit.

To measure heath status of the participants, GHQ28 (Goldberg&
Williams 1988) was used. The questionnaire was used before and
after the intervention program to assess the participants' physical
and mental status. The responses are rated on a 4-point Likert scale
ranging, from ‘less good than usual’ to ‘muchworse than usual’. The
items cover different aspects of individual's life providing four
subscales: somatic, anxiety, social dysfunction and depression. The
score for each subscale ranges between 0 and 21 points and the
score for overall severity ranges from 0 to 84 and the cut-off point is
21, and higher individual's score indicates the better their health
status.25 The overall score of each participant is the sum of the four
subscales. The validity and reliability of the GHQ is well established
before.26,27

The GHQ-28 consisted of 4 subscales: somatic symptoms, anx-
iety and insomnia, social dysfunction, and severe depression.25 In
this questionnaire, the items 1 to 7 were examine somatic symp-
toms, the items 8 to 14 were related to anxiety and insomnia, and
the items 15 to 21 and 22 to 28 were related to social dysfunction
and severe depression respectively.

Statistical analysis

Mean and standard deviation were used as the main indices of
descriptive statistics. Independent sample t-test and Chi-square
test used to compare baseline measures between intervention
and control groups. Pair t-test was used to compare changes in the
study measures within the study groups. Statistical analysis was
conducted assuming two-sided 5% level of significance. STATA
(version 12) package was used to analysis the data.

Results

At the end of the 12-week exercise program, the data of 30
participants (Control group: 16, Experimental Group: 14) were
analyzed. Ten (25%) were excluded because they either had not
completed the exercises training sessions or they refused to pro-
vide the post-test blood sampling. The mean [±SD] age of the
participants in experimental and control groups were 30.2 [± 4.7]
and 28.5 [± 5.2] respectively (p¼ 0.09). Most of the patients were
infected through sexual relationship with their spouse (n¼ 26). The
characteristics of patients are presented in Table 1.

The mean of the GHQ-28 scores at the baseline for total study
participants was 29.7. According toTable 2 at the baseline total GHQ
score in experimental group was 27.84 [± 9.48] and for control
group was 31 [± 12.07]. Anxiety among experiment group was 5.92
[± 4.46] which was no significantly from controls 6.3 [± 4.19]. Also
severe depressionwas seenmore in experiment group 4.84 [± 2.76]
compare to controls 6.6 [± 4.25] p< 0.05.

Table 2 summarizes the differences of pre and post intervention
measures of CD4 count, GHQ score and other interested indexes.
Accordingly, although with a smaller absolute value, CD4 count in
the experimental group had a significant reduction (P¼ 0.01)
compared to the control group (P¼ 0.09). On the other hand, the
results indicated that the intervention group had significant



Table 2
Descriptive statistics of CD4 counts and GHQ components of the study participants
before and after intervention.

Variables Group Mean± SD

Baseline Post-test P-value

CD4 count
(cells/mm3)

Experiment 526.07± 261.17 495.57± 149.37 0.01
Control 548.45± 273.9 491.18± 284.48 0.09

Somatic
symptoms

Experiment 7.23± 3.47 4.00± 2.41 0.02
Control 6.5± 3.66 6.60± 4.22 0.65

Anxiety Experiment 5.92± 4.46 3.61± 2.33 0.13
Control 6.3± 4.19 6.20± 4.29 0.64

Social
dysfunction

Experiment 10.15± 3.34 7.46± 2.60 0.05
Control 10.6± 2.91 10.40± 3.13 0.48

Severe
depression

Experiment 4.84± 2.76 2.69± 1.44 0.02
Control 6.6± 4.25 7.60± 5.38 0.37

Total GHQ
score

Experiment 27.84± 9.48 17.07± 6.71 0.01
Control 31± 12.07 30.80± 14.28 0.73

*Pair T-test.

Table 3
Change in CD4 Counts and GHQ Components in intervention and control group after
12-week exercise program.

Variables Group Mean± SD P valuea

Post-test

CD4 Count (cells/mm3) Experiment 495.57± 149.37 0.33
Control 491.18± 284.48

Somatic symptoms Experiment 4.00± 2.41 0.02
Control 6.60± 4.22

Anxiety Experiment 3.61± 2.33 0.07
Control 6.20± 4.29

Social dysfunction Experiment 7.46± 2.60 0.02
Control 10.40± 3.13

Severe depression Experiment 2.69± 1.44 0.008
Control 7.60± 5.38

Total GHQ score Experiment 17.07± 6.71 0.005
Control 30.80± 14.28 0.73

a Independent samples T-test.

Table 4
The correlations between CD4 and anxiety, BMI and GHQ.

CD4 BMI Anxiety GHQd

CD4 1.0 e e e

BMI 0.301 1.0 e e

Anxiety �0.476b 0.650 1.0 e

GHQ 0.721a 0.422 NAc 1.0

a Correlation is significant at the 0.05 level (2-tailed).
b Correlation is significant at the 0.01 level (2-tailed).
c NA: not applicable.
d Total score.

M. Dianatinasab et al. / Journal of Exercise Science & Fitness 16 (2018) 21e2524
improvement for subscales of social dysfunction (P¼ 0.05), somatic
symptoms (P< 0.02), severe depression (P¼ 0.02) and total GHQ
score (P¼ 0.01). No significant change was found for the study in-
dexes in the control group.

The absolute changes in the study indexes are compared be-
tween experiment and control groups and the results are shown in
Table 3. Accordingly, no significant difference in the reduction of
CD4 counts was observed between the control and experimental
groups (p¼ 0.33). The mean of total score of GHQ components for
control and experimental group at post-test stage was 30.80 and
17.07 respectively, suggesting a significant improvement in general
health status of the participants due to the intervention (P¼ 0.005).
Also, Table 4 present the correlations between CD4, GHQ and other
study variables.
Discussion

The present study examined the effects of a 12-week exercise
program on CD4 and mental health of HIV positive female patients.
The findings of the present study demonstrated no significant dif-
ference in the reduction of CD4 cell count but significant
improvement in mental health in the experimental compared to
the control groups. According to pre-post analyze of change, the
patients who underwent a 12-week exercise, experienced less drop
in CD4 count. However, possibly due to the high variation in CD4
counts and small sample size, the smaller rate of reduction in the
intervention group was not statistically significant when compared
to the controls. The intervention and control group both declined in
CD4 count over time. It is important to note that may be there is a
time effect for both groups, but since they are not statistically
different from each other, it's not appropriate to conclude that the
intervention (exercise) was the cause of the CD4 decline. However,
the results show that exercise training had beneficial effect on
important indexes such as, social dysfunction, severe depression
and total GHQ score. There are a few studies which their published
results were in line with the results of current study. In contrast to
the results of few other studies, current study could not find any
significant effect of exercise on prevention of CD4 count
reduction.28

The effect of exercise on CD4 count is still under debate, as few
studies suggested that exercise programs may increase the CD4
count, whereas others found no significant association.29 For
example, Yar'zever et al., found significant improvement in CD4 cell
counts in the experimental compared to the control groups.1

O'brien suggested that these findings should be interpreted
cautiously because of small sample sizes and methodologically
differences between studies.29 A meta-analysis that included most
of the trials, reported no significant difference in change of CD4
count for patients in the exercise intervention group compared
with the non-exercising control group.12 Poton using a recentmeta-
analysis examined the effects of resistance training in HIV-infected
individuals and reported a potential moderate effect of such
intervention on CD4 count.30

The present study suggested beneficial effects of a 12-week
exercise program on total GHQ and its subscales, namely: somatic
symptoms and severe depression, but no beneficial effect was
found on anxiety and social dysfunction. Depression and anxiety
are the main psychological conditions which their associations
with exercise have been assessed in interventional studies on
HIVþ patients. Few studies have been conducted to verify the ef-
fects of exercise on psychological parameters of special populations
groups, demonstrating improvement in the levels of depression
and anxiety among HIV patients. For example, Rodrigo et al. and
Neidig et al. suggested that a 12-week exercise program can
improve mental disorders in HIVþ patients.24,28 Similarly, a study
by Hand et al., suggested that physical activity improves physio-
logical and physiological conditions such as, endurance, anxiety
and depression among patients with HIV.31 Other studies showed
that exercise and physical activity reduce fatigue, anxiety and
depressed mood and improved quality of life in HIV patients.32

The preset study had some limitations including no participants
were blinded to their assignments because of the nature of the
intervention (exercise). In addition, due to the limited sample size
and large standard deviation of CD4 counts, the study was not able
to detect a significant effect of intervention on the dropping rate of
CD4 count.

To sum up, although our study was not able to showany effect of
exercise on CD4 counts but the program had positive effects on
physical and mental health of HIV positive female patients.
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Conclusion

Aerobic and resistance exercises had positive effect on physical
and mental health of HIV positive female patients. Physical activ-
ities improved the quality of life in these patients via decreasing
anxiety disorder, social dysfunction and depression. Although this
study failed to find any significant association between CD4 counts
and aerobic and resistance exercises, the positive effect of the ex-
ercises on different aspects of health of HIV infected patient was
considerable.

Compliance with ethical standards

Source of funding

The present study was financially supported by Shiraz Univer-
sity of Medical Sciences, Shiraz, Iran (No: 94e7481).

Ethical approval

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable
ethical standards. Ethical approval was obtained from Shiraz Uni-
versity of Medical Sciences ethical comity.

Informed consent

Informed consent was obtained from all individual participants
included in the study.

Conflicts of interest

All members of the study declare that they have no conflicts of
interest.

References

1. Yar’zever I, Abubakar U, Toriola A, Igbokwe NU. Effects of 12 weeks cycle ex-
ercise programme on CD4 count and viral load in HIV sero-positive patients in
Kano, Nigeria. J AIDS HIV Res. 2013;5:415e421.

2. Haseli N, Esmaeelzadeh F, Ghahramani F, Alimohamadi Y, Hayati R,
Mahboubi M. Health-related quality of life and its related factors in HIVþ pa-
tients referred to Shiraz Behavioral Counseling Center, Iran in 2012. Med J Islam
Repub Iran. 2014;28:13.

3. Albert J, Abrahamsson B, Nagy K, et al. Rapid development of isolate-specific
neutralizing antibodies after primary HIV-1 infection and consequent emer-
gence of virus variants which resist neutralization by autologous sera. Aids.
1990;4:107e112.

4. Marston M, Todd J, Glynn JR, et al. Estimating ‘net’HIV-related mortality and
the importance of background mortality rates. Aids. 2007;21:S65eS71.

5. Kang’ethe S. Repositioning, Reclaiming and rejuvenating the niche of tradi-
tional practitioners in the face of modernization in selected african countries.
Mediterr J Soc Sci. 2014;5:1112.

6. Joulaei H, Motazedian N. Primary health care strategic key to control HIV/AIDS
in Iran. Iran J Public Health. 2013;42:540e541.

7. JafariKhounigh A, Haghdoost AA, SalariLak S, et al. Size estimation of most-at-
risk groups of HIV/AIDS using network scale-up in tabriz, Iran. J. Clinic. Res.
Govern. 2014;3:21e26.

8. Sajadi L, Mirzazadeh A, Navadeh S, et al. HIV prevalence and related risk
behaviours among female sex workers in Iran: results of the national bio-
behavioural survey, 2010. Sex Transm Infect. 2013;89:iii37eiii40.

9. Dudgeon WD, Phillips KD, Bopp CM, Hand GA. Physiological and psychological
effects of exercise interventions in HIV disease. AIDS Patient Care STDS.
2004;18:81e98.

10. Jones AM, Carter H. The effect of endurance training on parameters of aerobic
fitness. Sports Med. 2000;29:373e386.

11. AminiLari Z, Fararouei M, Amanat S, et al. The effect of 12 weeks aerobic,
resistance, and combined exercises on omentin-1 levels and insulin resistance
among type 2 diabetic middle-aged women. Diabetes. Metabol. J. 2017;41:
205e212.

12. Jones SP, Doran DA, Leatt PB, Maher B, Pirmohamed M. Short-term exercise
training improves body composition and hyperlipidaemia in HIV-positive in-
dividuals with lipodystrophy. Aids. 2001;15:2049e2051.

13. Fillipas S, Oldmeadow LB, Bailey MJ, Cherry CL. A six-month, supervised, aer-
obic and resistance exercise program improves self-efficacy in people with
human immunodeficiency virus: a randomised controlled trial. Aust J Physi-
other. 2006;52:185e190.

14. Tiozzo E, Jayaweera D, Rodriguez A, et al. Short-term combined exercise
training improves the health of HIV-infected patients. J Aids HIV Res. 2013;5:
80e89.

15. Ramírez R, Ruiz S, Pedrol E. Physical activity associated with HIV. J Aids Clinic
Res S. 2012;9:2.

16. Lox CL, McAuley E, Tucker RS. Aerobic and resistance exercise training effects
on body composition, muscular strength, and cardiovascular fitness in an
hivd1 population. Int J Behav Med. 1996;3:55e69.

17. Baigis J, Korniewicz DM, Chase G, Butz A, Jacobson D, Wu AW. Effectiveness of a
home-based exercise intervention for HIV-infected adults: a randomized trial.
J Assoc Nurses AIDS Care. 2002;13:33e45.

18. Nixon S, O'Brien K, Glazier R, Tynan AM. Aerobic Exercise Interventions for Adults
Living with HIV/AIDS. The Cochrane Library; 2005.

19. Orlando M, Burnam MA, Beckman R, et al. Re-estimating the prevalence of
psychiatric disorders in a nationally representative sample of persons receiving
care for HIV: results from the HIV cost and services utilization study. Int J Meth
Psychiatr Res. 2002;11:75e82.

20. Penzak SR, Reddy YS, Grimsley SR. Depression in patients with HIV infection.
Am J Health Syst Pharm. 2000;57:376e386.

21. Evans DL, Ten Have TR, Douglas SD, et al. Association of depression with viral
load, CD8 T lymphocytes, and natural killer cells in women with HIV infection.
Am J Psychiatr. 2002;159:1752e1759.

22. Lane AM, Lovejoy DJ. The effects of exercise on mood changes: the moderating
effect of depressed mood. J Sports Med Phys Fit. 2001;41:539.

23. Hale B, Raglin J. State anxiety responses to acute resistance training and step
aerobic exercise across 8-weeks of training. J Sports Med Phys Fit. 2002;42:108.

24. Neidig JL, Smith BA, Brashers DE. Aerobic exercise training for depressive
symptom management in adults living with HIV infection. J Assoc Nurses AIDS
Care. 2003;14:30e40.

25. Rostami S, Banaeipour Z, Zarea K. Relationship between the general health of
mothers and the anxiety of school-age children. Int J Pediatr. 2017;5:
5863e5870.

26. Quek KF, Low WY, Razack AH, Loh CS. Reliability and validity of the General
Health Questionnaire (GHQ-12) among urological patients: a Malaysian study.
Psychiatr Clin Neurosci. 2001;55:509e513.

27. Vallejo MA, Jord�an CM, Díaz MI, Comeche MI, Ortega J. Psychological assess-
ment via the internet: a reliability and validity study of online (vs paper-and-
pencil) versions of the General Health Questionnaire-28 (GHQ-28) and the
Symptoms Check-List-90-Revised (SCL-90-R). J Med Internet Res. 2007;9:e2.

28. Gomes RD, Borges JP, Lima DB, Farinatti PT. Effects of physical exercise in the
perception of life satisfaction and immunological function in HIV-infected
patients: non-randomized clinical trial. Braz J Phys Ther. 2010;14:390e395.

29. O Brien K, Nixon S, Tynan A-M, Glazier RH. Effectiveness of aerobic exercise in
adults living with HIV/AIDS: systematic review. Med Sci Sports Exerc. 2004;36:
1659e1666.

30. Poton R, Polito M, Farinatti P. Effects of resistance training in HIV-infected
patients: a meta-analysis of randomised controlled trials. J Sports Sci.
2017;35:2380e2389.

31. Hand GA, Lyerly GW, Jaggers JR, Dudgeon WD. Impact of aerobic and resistance
exercise on the health of HIV-infected persons. Am J Lifestyle Med. 2009;3:
489e499.

32. Ciccolo JT, Jowers EM, Bartholomew JB. The benefits of exercise training for
quality of life in HIV/AIDS in the post-HAART era. Sports Med. 2004;34:
487e499.

http://refhub.elsevier.com/S1728-869X(17)30148-X/sref1
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref1
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref1
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref1
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref2
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref2
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref2
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref2
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref2
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref3
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref3
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref3
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref3
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref3
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref4
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref4
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref4
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref5
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref5
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref5
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref6
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref6
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref6
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref7
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref7
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref7
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref7
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref8
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref8
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref8
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref8
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref9
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref9
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref9
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref9
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref10
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref10
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref10
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref11
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref11
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref11
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref11
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref11
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref12
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref12
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref12
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref12
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref13
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref13
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref13
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref13
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref13
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref14
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref14
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref14
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref14
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref15
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref15
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref16
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref16
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref16
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref16
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref16
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref17
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref17
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref17
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref17
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref18
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref18
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref19
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref19
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref19
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref19
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref19
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref20
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref20
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref20
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref21
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref21
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref21
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref21
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref22
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref22
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref23
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref23
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref24
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref24
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref24
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref24
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref25
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref25
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref25
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref25
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref26
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref26
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref26
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref26
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref27
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref27
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref27
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref27
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref27
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref28
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref28
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref28
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref28
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref29
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref29
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref29
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref29
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref30
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref30
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref30
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref30
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref31
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref31
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref31
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref31
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref32
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref32
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref32
http://refhub.elsevier.com/S1728-869X(17)30148-X/sref32

	The effect of a 12-week combinational exercise program on CD4 count and mental health among HIV infected women: A randomize ...
	Introduction
	Materials and methods
	Settings
	Inclusion criteria
	Exclusion criteria
	Intervention Protocol
	Statistical analysis

	Results
	Discussion
	Conclusion
	Compliance with ethical standards
	Source of funding
	Ethical approval
	Informed consent

	Conflicts of interest
	References


