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increasing rapidly, posing great demands on the health-care 
services in the coming years.[1]

Ageing is associated with multiple medical conditions 
mainly due to deteriorating physiological reserves 
and impaired immune mechanisms. Epidemiological 
and population ageing studies report that chronic, 

INTRODUCTION

Developing countries such as China, India and Indonesia are 
projected to have the largest number of elderly by 2025. 
The elderly population in India is expected to grow from 
7.6 million in 2001 to 137 million by 2021. Even within 
the elderly population, people over 80 years of age are 
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Context: Yoga as a life-style practice has demonstrated beneficial effects. The role of yoga in the elderly for such 
benefits merits investigation.
Aims: The aim of this study is to examine the effects of yoga intervention on quality-of-life (QOL) and sleep quality in 
the elderly living in old age homes.
Settings and Design: Single blind controlled study with block randomization of elderly homes.
Materials and Methods: A total of 120 subjects from nine elderly homes were randomized in to yoga group (n=62) 
and waitlist group (n=58). Subjects in the yoga group were given yoga intervention daily for 1 month and weekly until 
3 months and were encouraged to practice yoga without supervision until for 6 months. Subjects in waitlist group received 
no intervention during this period. Subjects were evaluated with World Health Organization Quality of Life (WHOQOL)-
BREF for measuring QOL and Pittsburgh Sleep Quality Index for sleep quality in the baseline and after 6 months.
Statistical Analysis: Independent t-test and repeated measures analysis of covariance respectively was used to measure 
the difference in outcome measures between the two groups at baseline and after the study period.
Results: Subjects in the yoga group had significantly higher number of years of formal education. Subjects in the yoga 
group had significant improvement in all the domains of QOL and total sleep quality after controlling for the effect of 
baseline difference in education between the two groups.
Conclusion: Yoga intervention appears to improve the QOL and sleep quality of elderly living in old age homes. There 
is a need for further studies overcoming the limitations in this study to confirm the benefits of yoga for elderly in QOL 
and sleep quality.
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non-communicable diseases such as diabetes, hypertension, 
ischemic heart disease and arthritis are integral part 
of ageing.[1] Multiple health complaints especially pain, 
fatigue and mobility impairment were reported to predict 
low quality-of-life (QOL) and especially health related QOL 
in older adults leading to higher risk of dependency.[2] 
Epidemiological studies have reported high prevalence of 
psychiatric disorders such as depression and dementia in 
elderly ranging from 9% to 35%. Further, increasing age as 
well as the presence of multiple chronic medical illnesses 
especially diabetes, vascular risk factors, physical frailty 
and chronic distress increase the risk of mild cognitive 
impairment (MCI). MCI is a transitional state between 
normal aging and dementia.[3] Many elderly individuals may 
have subsyndromal depressive symptoms and MCI, which 
can have an adverse impact on the QOL.

Sleep disturbance is another commonly reported problem 
in elderly. Sleep disturbances can affect daytime function 
in elderly and have a significant negative effect on the 
QOL. High prevalence of excessive day-time sleepiness, 
insomnia, night time awakenings, snoring, restlessness 
and periodic leg movements during sleep are reported in 
elderly. These sleep disturbances were strongly associated 
with respiratory symptoms, physical disabilities, use of 
non-prescription medications, depressive and anxiety 
symptoms, cognitive dysfunction and poorer self-perceived 
health.[4,5]

QOL is recognized as a concept representing individual 
responses to the physical, mental and social effects of 
illness on daily living, which influence the extent of 
personal satisfaction with life circumstances that can be 
achieved. Measuring QOL is recognized as an important 
add-on to objectify clinical effectiveness in recent clinical 
trials.[6,7]

Interestingly recent reports show increasing trends of 
complementary and alternative medicine usage among 
elderly especially for insomnia.[8] Yoga is one such mind 
body intervention which is increasingly being explored for 
therapeutic potentials in elderly. A survey carried out in 
the American population indicated that about 15.8 million 
or 6.9% of its population practice some form of yoga and 
a sizeable proportion willing to take it up in the future.[9] 
Yoga, with its roots in ancient Indian philosophy, is used 
for physical, mental and spiritual well-being. Some studies 
of yoga-based interventions have shown benefits in sleep 
and QOL in elderly.[10-12]

The current study focuses on the effects of 6-month 
yoga-based intervention on sleep and QOL in the elderly 
living in old age homes. Replication of positive benefits 
with yoga in the improvement of sleep and QOL in elderly 
will further strengthen the basis for including yoga as a 
life-style practice in elderly.

MATERIALS AND METHODS

Design
This is a randomized controlled study approved by the 
Institutional Ethical Committee of the National Institute 
of Mental Health and Neurosciences. Subjects willing to 
participate in the trial signed a written consent form after 
adequate information about the nature of the study. Each 
old-age home as a block was randomized to either yoga or 
waitlist group by an independent researcher who was not 
involved in assessments.

Sample and settings
Consenting older adults aged above 60 years were recruited 
from the elderly homes in and around Bangalore city, India. 
152 subjects were screened across 9 elderly homes for 
inclusion in the study. Subjects with dementia or other 
neurodegenerative disorder, stroke, major depressive 
disorder, psychosis, anxiety disorder, severe hearing and 
visual impairment and those who had an inability to perform 
yogic practices were excluded from the study. 120 subjects 
fulfilling the inclusion and exclusion criteria were recruited 
for the study. Yoga group included 62 subjects from 3 old 
age homes with 16, 15 and 31 subjects in the corresponding 
old age home. Control group included 58 subjects from 
6 old age homes with 11, 5, 9, 8, 10 and 15 subjects in 
the corresponding old age home. Subjects were screened 
with geriatric depression scale-15 (GDS-15),[13] Hindi 
Mental State Examination (HMSE)[14] and Mini-International 
Neuropsychiatric Interview (plus 5.0.0)[15] for excluding 
dementia, depression and other psychiatric disorders. 
Short version of World Health Organization Quality of 
Life (WHOQOL)-BREF[16] was used to measure the QOL of 
the subjects. WHOQOL-BREF is a self-rated questionnaire. 
It elicits the perceived physical health, psychological 
health, social relations and environment-related QOL in an 
individual. Sleep was assessed using Pittsburg Sleep Quality 
Index (PSQI),[17] which is an 18 item, self-rated questionnaire 
eliciting sleep quality. It has 7 subscales namely: Subjective 
sleep quality, sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbances, medication use and daytime 
sleepiness. The score from these seven subscales were 
added together to derive a total score for PSQI. The old age 
homes with their subjects were then randomized to receive 
either yoga intervention or to waitlist control group. 
Follow-up assessments were repeated after 6 months.

Intervention
The yoga program was developed by reviewing traditional 
and contemporary yogic texts. This yoga package was 
sent for validation to ten experts in the field of yoga and 
integrative medicine for its appropriateness in older adults. 
Thus, validated yoga program consisted of Sūkñmavyāyāma, 
(loosening exercises), Yogāsana (physical postures), 
Prāëāyāma (breathing exercises) and meditation in the form 
of Nādānusandhāna (OM Meditation). Subjects in the yoga 
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group received 60 min yoga training daily for 1 month. 
Following this they were to practice the same daily until the 
end of 6 months. However, in the 2nd and 3rd months of the 
study, they received 1 hour supervisory sessions weekly to 
reinforce the yoga practice. Subjects in the waitlist control 
group did not receive any intervention during the study 
period. Detailed report of development of yoga module is 
presented as a separate paper in this issue and is available 
on request.

Statistical analysis
Univariate statistics was used to compare the demographic 
and other characteristics of two groups. Intent-to-treat (ITT) 
analysis method by imputing the last observation carried 
forward (LOCF) data was employed to include all the 
randomized subjects for analysis. Effect of yoga intervention 
on QOL and sleep quality was assessed with repeated 
measures analysis of covariance (RMANCOVA). Statistical 
significance was fixed at P<0.05.

RESULTS

A total of 120 subjects (yoga=62, waitlist control=58) 
from 9 elderly homes were recruited in the study. Only 
87 (yoga-44, control-43) subjects completed the study. 
Baseline variables of the drop out subjects (n=33) did 
not significantly differ from those who completed the 
study (n=87; data not presented). In order to include all 
individuals enrolled in the study (both completers and 
dropouts) for the analysis, ITT approach was employed 
by LOCF for missing data. Some of the common reasons 
for drop out were inability to participate in yoga sessions, 
shift to different elderly homes and/or non-availability for 
follow-up.

Demographic profile of the participants
Socio-demographic profiles of yoga and waitlist group 
were comparable except for education [Table 1]. Yoga 
group were more educated compared with the waitlist 
controls (P=0.037).

Majority of the study population (yoga - 91.9%, waitlist 
control - 91.4%) had one or more medical illness. Median 
number of medical illness in both groups was three. 
Hypertension was the most common medical illness in both 
groups (69.4% in the yoga group and 60.3% in the control 
group). There was no significant difference in the number of 
medical illness or the frequency of individual medical illness 
between the two groups. The scores on the screening 
instruments namely GDS and HMSE were not different 
between the groups.

The comparison of baseline QOL scores across the subjects 
recruited from different old age homes showed a significant 
difference in all the domains of WHOQOL-BREF (data not 
shown). The comparison of baseline QOL scores between the 

yoga group and control group revealed significantly better 
QOL score in physical health domain for waitlist group and 
in environment domain for yoga group [Table 2]. There was 
no baseline difference between the two groups in total sleep 
quality as well as any of the subscales of PSQI [Table 2].

We analyzed the difference in QOL and sleep quality over 
time (baseline and at 6 months) across the two groups 
using the RMANCOVA. As there was baseline difference 
in education between the two groups, we used education 
as a covariate. There was no significant change over time 
for the entire sample (occasion effect) for total sleep 
quality (f=0.30, df=1, 117, P=0.584) measured with 
PSQI, physical health QOL (f=0.93, df=1, 117, P=0.338), 
psychological health QOL (f=0.02, df=1, 117, P=0.895) and 
environment QOL (f=3.12, df=1, 117, P=0.08). There was 

Table 1: Socio‑demographic and clinical variables 
comparisons between yoga and control groups

Variable Yoga 
(n=62) 

mean (SD)

Waitlist 
(n=58) 

mean (SD)

t/χ2 P value

Age in years 75.74 (6.46) 74.78 (7.35) 0.766 0.445
Education in years 13.05 (4.09) 11.41 (4.38) 2.115 0.037*
Family monthly income in 
Rs./month#

1-5000 (%) 6 (9.7) 10 (17.2) 1.484 0.286
5001 and above (%) 56 (90.3) 48 (82.8)

Sex#-Female (%) 36 (58.1) 36 (62.1) 0.200 0.655
Subjective memory 
complaints# (%)

50 (80.6) 40 (69.0) 2.180 0.140

Number of medical illness 2.77 (1.66) 2.86 (1.71) 0.285 0.776
Geriatric depression scale 2.23 (1.61) 1.79 (1.45) 1.542 0.126
Hindi mental state examination 29.05 (1.59) 29.19 (1.26) −0.536 0.593
Subjective memory complaints#

Yes (%) 50 (80.6) 40 (69.0) 2.180 0.140
No (%) 12 (19.4) 18 (31.0)

*P<0.05; #Expressed as number (percentage within group); SD – Standard 
deviation

Table 2: Baseline comparison of WHOQOL‑BREF and 
PSQI scores

Variable Mean (standard deviation) t P value

Yoga 
(n=62)

Waitlist 
(n=58)

Physical health QOL 52.21 (14.55) 57.79 (13.92) −2.145 0.034*
Psychological health QOL 55.73 (10.54) 55.53 (9.79) 0.103 0.918
Social relationships QOL 55.42 (15.11) 56.41 (9.98) −0.422 0.674
Environment QOL 68.74 (12.76) 59.76 (9.36) 4.372 <0.001*
Sleep quality 1.21 (0.45) 1.22 (0.65) −0.143 0.887
Sleep latency 1.48 (0.97) 1.78 (1.06) −1.575 0.118
Sleep duration 1.94 (0.92) 2.07 (0.86) −0.821 0.413
Habitual sleep efficiency 1.23 (1.11) 1.45 (1.19) −1.062 0.290
Sleep disturbances 1.27 (0.49) 1.24 (0.51) 0.363 0.718
Use of sleep medications 0.19 (0.65) 0.29 (0.88) −0.709 0.480
Daytime dysfunction 0.31 (0.47) 0.17 (0.38) 1.721 0.088
Total sleep quality score 7.65 (3.36) 8.19 (3.46) −0.874 0.384
*P<0.05; WHOQOL‑BREF – World Health Organization Quality of Life‑ BREF; 
PSQI – Pittsburgh Sleep Quality Index; QOL – Quality of Life
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a significant change over time for the QOL domain of social 
relationships (f=11.00, df=1, 117, P=0.001). However, 
there was a significant group X occasion interaction effect, 
suggesting that the change in the total sleep quality and QOL 
scores in all the domains was significantly greater in the yoga 
group than in the waitlist group [Table 3]. For RMANCOVA 
analysis, Bonferronni correction for multiple comparisons 
was applied and P value for statistical significance was set 
as 0.01. After correction for multiple comparisons, the yoga 
group was significantly better in total quality of sleep and 
all dimensions of QOL except the environment related QOL.

DISCUSSION

Results of the current study indicate beneficial effects 
of 6 month yoga-based intervention on physical health, 
psychological health, social relationships and environment 
domains of QOL in elderly living in old age homes. 
Furthermore, the subjects in the yoga group had significant 
improvement in total sleep quality score. Previously 
Manjunath and Telles have reported that 6 months of yogic 
program in elderly involving physical postures, relaxation 
techniques, voluntarily-regulated breathing and lectures on 
yoga philosophy had improved sleep latency, sleep duration 
and feeling of being rested in the morning.[10] In agreement 
with the similar earlier studies, yoga-intervention had 
improved the total sleep quality in elderly living in old age 
home.[11,12] Similar to a previous randomized controlled 
study, this study also demonstrates favorable effects of 
yoga intervention on QOL.[18] In addition to multiple health 
complaints, subjective memory problems and disturbed 
sleep were reported to predict low QOL especially health 
related QOL in older adults. Yogic techniques improve 
bodily physiological functions such as cardiovascular and 
respiratory efficiency;[19] so also biochemical parameters 
like blood sugar, lipid levels, serum triglycerides[20] and 
cognition[21-23] in the elderly. Yoga program in elderly 
was also reported to improve the muscle strength, active 
range of motion, gait and balance, mobility, physical 

and emotional well-being.[24-26] Gentle yogic postures 
and controlled breathing techniques reduce activity of 
sympathetic nervous system resulting in parasympathetic 
dominance and physiological reactivity to stress[27,28] among 
both healthy subjects and in patients suffering from various 
psychosomatic illnesses. Though we did not measure these 
in our own sample, such changes could have contributed to 
improvement in sleep as well as QOL. The subjects indicated 
the outcome on scales that did not require clinician’s rating. 
Self-rating scales minimized the subjective bias as the same 
yoga therapist obtained the participant’s rating on these 
scales. Subjects were randomized in a block fashion. Less 
number of blocks may be unsuitable for this procedure. That 
the randomization was unsatisfactory is borne out by the 
subject groups being incomparable on education as well as 
baseline QOL measures in physical health and environment 
domains. It would have been better if the randomization 
was performed with more number of blocks with a smaller 
number of subjects in each block. Significant baseline 
difference in QOL measure across all domains between the 
blocks of old age homes suggest that factors intrinsic to the 
old age home itself could have contributed to the QOL. It 
would be important to recruit subjects from homogenous 
old age homes to minimize such baseline differences in 
future studies. Ideally subjects in each center/home should 
have been randomized into two groups. This could have 
reduced the role of other confounds like the facilities in 
each home, non-specific effects of staff and peers, physical 
comforts in each home, etc., Logistic reasons of conducting 
sessions to only some (experimental group) prevented in 
implementing such a strategy. The dropout rate was high in 
the current study. Since the elderly population in this study 
belonged to residential care, generalization of the results 
may be limited. Though randomized, the patients knew 
what intervention they received. This could have biased the 
self-ratings on these instruments. Blinding in yoga research 
is a challenge.[29] Including an active comparative group like 
aerobic exercise would have controlled for the effects of 
socialization and/or exercise component of yoga.

CONCLUSION

This study suggests potential benefits of yoga therapy for 
elderly in improving the QOL and sleep quality. However, 
considering the limitations in the design of this study, the 
findings of the study needs to be considered as preliminary 
and there is a need for future studies overcoming the 
methodological limitations of this study to further establish 
the efficacy of yoga therapy in elderly in improvement of 
QOL and sleep quality.
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Table 3: RMANCOVA for QOL and total sleep 
quality (intent‑to‑treat analysis after imputation by 

LOCF method) between yoga and waitlist group
Variable Group 

(N=120)
Mean (standard deviation) f P value

Baseline 6th month

Physical health 
QOL

Yoga 52.21 (14.55) 59.56 (12.04) 55.01 <0.001
Waitlist 57.79 (13.92) 51.41 (17.54)

Psychological 
health QOL

Yoga 55.73 (10.54) 61.27 (10.33) 35.92 <0.001
Waitlist 55.53 (9.79) 52.33 (11.21)

Social 
relationships QOL

Yoga 55.42 (15.11) 62.63 (10.67) 11.33 0.001
Waitlist 56.41 (9.98) 57.52 (10.50)

Environment 
QOL

Yoga 68.74 (12.76) 72.00 (10.74) 4.39 0.038
Waitlist 59.76 (9.36) 60.24 (9.52)

Total sleep 
quality

Yoga 7.65 (3.36) 6.87 (3.10) 12.25 0.001
Waitlist 8.19 (3.46) 8.78 (3.77)

(df=1, 117); RMANCOVA – Repeated measures analysis of covariance; 
QOL – Quality‑of‑life; LOCF – Last observation carried forward
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