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infection in the 2009 survey. Though anti‑retroviral 
therapy (ART) has significantly increased the life 
span and treatment outcome in HIV‑infected patients, 
social stigma, depression, substance abuse, and wrong 

INTRODUCTION

Human immunodeficiency virus (HIV) infection is a 
communicable disease leading to significant morbidity, 
mortality, and poor quality of life. Approximately, 2.5 
million individuals were found to be infected with HIV‑1 
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Background: Human immunodeficiency virus (HIV) infected individuals frequently suffer from anxiety and depression. 
Depression has been associated with rapid decline in CD4 counts and worsened treatment outcomes in HIV-infected patients. 
Yoga has been used to reduce psychopathology and improve immunity.

Aim: To study the effect of 1-month integrated yoga (IY) intervention on anxiety, depression, and CD4 counts in patients 
suffering from HIV-1 infection.

Methods: Forty four HIV-1 infected individuals from two HIV rehabilitation centers of Manipur State of India were randomized 
into two groups: Yoga (n = 22; 12 males) and control (n = 22; 14 males). Yoga group received IY intervention, which included 
physical postures (asanas), breathing practices (pranayama), relaxation techniques, and meditation. IY sessions were given 60 
min/day, 6 days a week for 1 month. Control group followed daily routine during this period. All patients were on anti-retroviral 
therapy (ART) and dosages were kept stable during the study. There was no significant difference in age, gender, education, 
CD4 counts, and ART status between the two groups. Hospital anxiety and depression scale was used to assess anxiety 
and depression, CD4 counts were measured by flow cytometry before and after intervention. Analysis of variance – repeated 
measures was applied to analyze the data using SPSS version 10.

Results: Within group comparison showed a significant reduction in depression scores (F [1, 21] =4.19, P < 0.05) and 
non‑significant reduction in anxiety scores along with non significant increment in CD4 counts in the yoga group. In the control 
group, there was a non‑significant increase in anxiety and depression scores and reduction in CD4 counts. Between‑group 
comparison revealed a significant reduction in depression scores (F [1, 21] =5.64, P < 0.05) and significant increase in CD4 
counts (F [1, 21] =5.35, P < 0.05) in the yoga group as compared to the control.

Conclusion: One month practice of IY may reduce depression and improve immunity in HIV-1 infected adults.
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cultural beliefs significantly impair their quality of life.
[1] Mental disorders such as major depressive disorder, 
generalized anxiety, and agoraphobia are commonly 
found in patients with HIV.[2] Out of all these, depression 
is the most prevalent comorbid mental disorder with a 
prevalence of 22–38% among HIV‑infected patients.[3‑5] 
Unemployment, lack of health insurance, low CD4+ 
cell counts, not having a partner, and poor quality of 
social support are significant contributors for depression 
in HIV‑infected patients.[6] Depression is found to be 
associated with poor adherence to ART,[7] and also 
influences CD4 counts and viral loads (VLs) negatively.[8] 
Antidepressant medications are helpful, but they are not 
free from side effects.

Complementary and alternative medicine is becoming 
popular as rehabilitation measures in patients living with 
HIV/AIDS.[9] Yoga is the most commonly used mind–body 
intervention.[10] It is cost‑effective and easy to implement 
and offers benefit for emotional, psychological, and 
physical health.[11] Yoga encompasses asanas (Yogic 
postures), pranayama (Yogic breathing practices), 
yoga‑based relaxation techniques, and meditation.

Many studies demonstrated the broad positive impact 
of yoga in health and many disease conditions.[12] 
Yoga can augment current treatment modalities of HIV 
infection.[13] Yoga helps in many psychological conditions 
such as anxiety, depression, and schizophrenia. It 
improves overall well‑being and quality of life in many 
chronic medical illnesses. Earlier studies reported the 
potential role of yoga in resisting the impairment of 
cellular immunity.[14] In a study in healthy volunteers, 
Yoganidra (a yogic relaxation technique) practice given 
for 30 min daily for 6 months showed a significant 
reduction in erythrocyte sedimentation rate than the 
control group.[15] In another study, yoga practice improved 
natural killer cell activity in early breast cancer patients.[16] 
In a randomized control trial on pulmonary tuberculosis 
patients, 2 months of yoga practice helped in reducing 
the infection.[17]

Yoga is proven to be safe and effective in reducing 
depression and anxiety.[18] In a study, yoga helped 
reduction of blood pressure in pre‑hypertensive HIV‑1 
infected subjects.[19] Earlier, meditation and Qigong 
practice had been found useful in reducing anxiety and 
depression, and increasing T‑cell count in HIV‑infected 
patients.[20] But, this study was done on a small sample of 
HIV‑infected patients and lacked control group. Hence, 
there is a need for exploration of this area with a better 
design. Therefore, present study was planned with an 
intention to assess the effect of a month‑long Integrated 
Yoga (IY) intervention on psychological health and CD4 

counts of HIV‑1 infected individuals using a randomized 
controlled design.

METHODS

Forty‑four HIV‑1 infected patients from two HIV 
rehabilitation centers in Manipur, were selected in this 
study; subjects were randomly divided into a yoga group 
(n = 22) and control group (n = 22) using online random 
number generator software.[21] Subject with active infection, 
severe weakness, and those under psychiatric medications 
were excluded from the study. All the participants were 
educated at least up to 12th standard [Table 1].

Intervention

All the subjects in the yoga group performed asanas (Yogic 
postures), pranayama (Yogic breathing techniques), and 
yoga‑based relaxation techniques [Table 2] 1 h daily, 6 days 
in a week for 1 month. Control group followed their normal 
routine activity. Regular attendance was monitored by 
maintaining attendance register and subjects who attended 
<70% of sessions were excluded from the study. The yoga 
module implemented in this study followed typical IAYT 

Table 1: Demographic data of subjects
Variables Yoga group Control group Pa

Gender
Male 10 14
Female 12 8

Age (mean±SD) 36.92±5.41 35.36±8.27 0.83
Education in years (mean±SD) 13.5±2.5 13.7±3.6 0.91
Baseline CD4 count (cells/mm3) 364.7 326.8 0.47
Number of subjects with 
clinical anxiety (%)

12 (50) 8 (36.3)

Number of subjects with 
clinical depression (%)

9 (40.9) 5 (22.7)

aIndependent samples t‑test. SD = Standard deviation

Table 2: List of the practices given to the yoga group
Name of practice Details Duration
Loosening 
practices

Joint loosening practices for hands, 
legs, neck, and trunk

5 min

Suryanamaskar 5 min
Breathing practices Hands in and out breathing, hand 

stretch breathing, ankle stretch 
breathing, sectional breathing, 
tiger breathing, and bridge posture 
breathing

15 min

Yogic postures Tadasana, Ardhakatichakrasana 
Ardhachakrasana, Padhasthasana, 
trikonāsana, vajrāsana, vakrāsana, 
Paschimuttanasana, Sukhasana, 
Baddha konāsana, Pavanamuktasana, 
Suryanamskar

20 min

Relaxation 
techniques

Deep relaxation technique, quick 
relaxation technique

5 min

Pranayama  
(yogic breathing)

Nadishuddhi, sītali, and bhrāmari 10 min
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session module and details of these practices were given 
elsewhere.[22]

Assessments

Hospital anxiety and depression scale

Both groups were administered hospital anxiety and 
depression scale (HADS), before and after 1 month of 
yoga intervention. HADS is considered as a valid tool to 
assess symptom severity and cases of anxiety disorders 
and depression in both somatic, psychiatric, and primary 
care patients and in the general population.[23]

CD4 counts

Whole blood samples were collected from all 44 HIV‑infected 
individuals from HIV rehabilitation centers in Manipur 
for their CD4+ T‑cell estimation. To avoid any diurnal 
variation in the T‑cell subset counts, all the samples were 
collected between 8:00 am and 10:00 am in K2/K3 EDTA 
vacutainer tubes (Becton Dickinson, Franklin Lakes, NJ, 
USA) after obtaining an informed consent. The most 
common technique for measuring CD4 counts in developed 
country settings is flow cytometry. Flow cytometers use 
lasers to excite fluorescent antibody probes specific for 
various cell surface markers, such as CD3, CD4, and CD8, 
which distinguish one type of lymphocyte from another. 
We used FACSCount system (Becton Dickinson, San Jose, 
USA) for CD4 T enumeration. The enumeration of the 
T cell subsets by the FACSCount system was performed 
using respective reagents (liquid format). Reagents were 
maintained	at	 a	 temperature	 range	of	2–8°C.	Strict	 cold	
chain was maintained throughout the procedure. The 
technical details of the procedure are provided elsewhere.[24]

Data analysis

All data were found to be normally distributed by 
Shapiro–Wilk test. Analysis of variance – repeated 

measures with Bonferroni’s correction was performed to 
analyze the data using SPSS (IBM, Pvt Ltd) version 10.

RESULTS

Yoga group

In the yoga group, at the baseline, out of 22, 12 (50%) 
suffered from clinical anxiety (HADS scores >11) and 
9 (40.9%) suffered from clinical depression (HADS scores 
>11). After 1 month of IY, number of subjects with clinical 
anxiety came down to 9 (40.9%) and those with clinical 
depression reduced to 2 (9.09%).

Within‑group comparison showed significant reduction 
in depression (P	=	 0.04,	−13.39%),	 a	 nonsignificant	
improvement in CD4 count (P = 0.42, +6.4%), and a 
nonsignificant reduction in anxiety scores (P	=	0.13,	−8.2%)	
in the yoga group [Table 3 and Graphs 1‑3].

Control group

At the baseline, out of 22, 8 (36.3%) suffered from clinical 
anxiety (HADS scores >11) and 5 (22.7%) suffered from 
clinical depression (HADS scores >11). After 1 month, 
5 (22.7%) had clinical anxiety and 7 (31.81%) had clinical 
depression.

Nonsignificant increase both in anxiety scores (P = 0.06, 
+12.91%) and CD4 count (P	=	0.41,	−6.9%)	was	observed	
in control group.

Between‑group

There was significant reduction in depression 
scores (F [1,21] =5.65, P = 0.02) and significant 
improvement in CD4 counts (F [1,21] =5.35, P = 0.04) in 
yoga group as compared to control group at the end of one 
month yoga intervention [Table 4].

Table 3: Within‑group comparisons of both the groups (yoga and control) showing mean and SD of anxiety, 
depression, and CD4 counts before and after
Groups Variable Mean±SD df (group, 

error)
F P Percentage change

Yoga group Anxiety pre 10.82±3.86 1, 21 0.69 0.42 2212‑8.2
Anxiety post 9.91±3.39
Depression pre 9.18±2.95 1, 21 4.19 0.04* −13.39
Depression post 7.95±1.78
CD4 count pre 364.7±92.62 1, 21 0.69 0.42 +6.4
CD4 count post 388.3±78.11

Control group Anxiety pre 10.14±3.16 1, 21 3.77 0.06 +12.91
Anxiety post 11.45±3.36
Depression pre 9.55±3.01 1, 21 0.09 0.92 +0.41
Depression post 9.59±3.03
CD4 count pre 326.8±133.24 1, 21 0.735 0.41 −6.9
CD4 count post 304.2±87.72

aANOVA test with Bonferroni correction, *Significant level at 0.05. IY = Integrated yoga, ANOVA = Analysis of variance, SD = Standard deviation
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DISCUSSION

The aim of this study was to observe the effect of 1 month 
IY intervention on depression, anxiety, and CD4 counts in 
patients living with HIV‑1 infection. Significant reduction 
in depression and improvement in CD4 counts was 
observed at the end of 1 month of IY practice, as compared 
to the control group.

To the best of our knowledge, present work is the first 
attempt to explore the effect of IY intervention on anxiety, 
depression, and CD4 counts in HIV‑infected individuals. 
Previously, Koar (1995) assessed the effect of 3‑month 
Qigong practice on anxiety, depression, and CD4 counts of 
26 HIV‑infected patients in his pilot work.[20] At the end of 
1 month, there was an improvement in anxiety by 0.65%, 
depression by 19.82%, and CD4 counts by 10.89%. We 
observed an improvement in anxiety, depression, and CD4 
counts by 8.2%. 13.39%, and 6.4%, respectively. Higher 
percentage improvement in CD4 counts in the previous 
study[20] as compared to that found by us may be due to 
longer duration of intervention (3 months) than compared 
to our study (1 month). Similarly, in another controlled 
study, 1 month of stress management program (biweekly 
sessions of progressive muscle relaxation, biofeedback, 
meditation, and hypnosis) reduced anxiety, improved 
mood, self‑esteem, and T cell counts in 20 HIV‑positive 
individuals and found it to be effective in improving all 
the variables measured.[25] These results are similar to 
our findings. This suggests an important role of stress 
management through various mind–body interventions 
in the clinical care of HIV‑infected individuals.

At the baseline, we observed that out of 44 subjects who 
participated in the study, 20 (45.4%) had scores on HADS 
above 11, which suggests clinical anxiety and 20 (45.4%) 
had scores of depression above 11 suggesting clinical 
depression. Stress and depression are clearly linked and 
stress may precipitate or exacerbate depressive symptoms 
and depression.[26] Psychological stress due to HIV‑1 
diagnosis, social stigma, poor health, and ART medication 
are the basic causes of depression and anxiety in HIV‑1 
infected patients. Stress not only leads progression of 
HIV‑1, but also suppress the immunity by affecting 
immune‑neuroendocrine axis.[27] Depression is common 
among HIV‑1 infected patients and it is associated with 
low CD4 cell counts,[28] presence of depression brings a 
rapid decline in CD4 counts.[29] Probably, the reduction 
in depression that we observed in this study is because 
of reduction in stress levels through yoga. Reduction in 

Table 4: Between‑group comparison for anxiety, 
depression, and CD4 counts before and after one‑month 
IY intervention
Variables Control group Yoga group df F Pa

Pre
Anxiety 10.14±3.16 10.82±3.86 1, 21 0.539 0.47
Depression 9.55±3.01 9.18±2.95 1, 21 0.41 0.52
CD4 count 326.1±133.2 364.7±92.62 1, 21 0.56 0.48

Post
Anxiety 11.45±3.36 9.91±3.35 1, 21 3.34 0.81
Depression 9.59±3.03 7.95±1.78 1, 21 5.64 0.02*
CD4 count 321.2±142.72 377.3±96.42 1, 21 5.35 0.04*

aANOVA test with Bonferroni correction, *Significance level at 0.05. IY = Integrated 
Yoga, ANOVA = Analysis of variance
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Graph 1: Pre- and post-changes in mean and standard deviation in anxiety 
scores in yoga and control group before and after the study
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Graph 2: Pre- and post-changes in mean depression scores in yoga and control 
group before and after the study
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Graph 3: Pre- and post-changes in CD4 counts in yoga and control group before 
and after the study
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depression would have led to increase in the CD4 counts 
as well.

Strength of the present study includes a randomized 
controlled design, implementation of a specific validated 
yoga protocol, and important assessment tools. Major 
limitations are relatively small sample size, lack of 
objective assessments tools such as VLs, bio‑markers of 
depression, or imaging techniques.

In future, studies should be planned with large sample 
size using important biochemical (VLs, markers of 
inflammation) and radiological variables. Future studies 
should also assess the effect of long‑term IY intervention 
on these variables.

CONCLUSION

Regular practice of yoga helps to improve psychological 
well‑being by reducing depression and improves immunity 
by increasing CD4 counts in patients suffering from HIV1. 
Hence, yoga can be a useful adjuvant in the conventional 
management of HIV‑1 infection.
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