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Objective. To systematically assess the effects of yoga on pain, mobility, and quality of life in patients with knee osteoarthritis.
Methods. Pubmed, Medline, EMBASE, the Cochrane Central Register of Controlled Trials, Physiotherapy Evidence Database
(PEDro), and other sources were searched systematically in this study. Two reviewers identified eligible studies and extracted data
independently. Downs and BlacK’s Quality Index were used to evaluate the methodological quality of the included studies. Results.
A total of 9 articles (6 studies) involving 372 patients with knee osteoarthritis met the inclusion criteria. The most common yoga
protocol is 40~90 minutes/session, lasting for at least 8 weeks. The effect of yoga on pain relief and function improvement could be
seen after two-week intervention. Conclusion. This systematic review showed that yoga might have positive effects in relieving pain
and mobility on patients with KOA, but the effects on quality of life (QOL) are unclear. Besides, more outcome measure related to

mental health of yoga effects on people with KOA should be conducted.

1. Introduction

Knee osteoarthritis (KOA) is a degenerative knee disease
associated with pain, swelling, stiftness, limited ambulation,
and declined balance function [1]. It has been believed that
chondrocytes undergo premature aging, which called “stress-
induced senescent state” that is the reason for cartilage
degeneration [2]. The inflammatory processes, the reduction
of lubricin levels, and also the impairments of the synovial
fluid lubricating ability, which are closely related to the
development of osteoarthritis have also been believed [3]. It
is a wear-and-tear arthritis result from the repetitive stress
injuries of the joint and sometimes physical damage can make
things worse [1, 4]; however, according to the Osteoarthritis
Research International (OARSI) guidelines for the nonsur-
gical management of KOA, exercise was recommended to
improve the function and activities participation of people
with KOA [5]. The mechanism behind this phenomena may
be that physical activity can limit the ameliorating cartilage

degeneration by contributing more lubricin expression and
decrease the deleterious effects of chondrocyte senescence
[6]. In this condition, choosing an appropriate exercise
modality is one of the biggest challenges on the field of
rehabilitation.

The primary component of exercise training focuses on
improving muscles strength; however the balance deficits
and stress management are often overlooked [7], which are
also other two important factors that affect the mobility of
KOA patients. Yoga, as an interesting exercise modality, not
only has been proved to have positive effects on physical
building [8] but also could give the practitioner a union
over their mind, body, and spirit [9, 10], which means yoga
may have effects on mental health. The benefits of yoga
have been explored in different population [11], including
stroke, chronic obstructive pulmonary disease (COPD), and
heart disease [8, 12, 13], which prove that yoga may have
effect on mood, balance, exercise capacity, and lung function.
Besides, yoga has also been used to relieve pain in those with
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rheumatoid arthritis and chronic low back pain [14, 15]. Some
studies have explored the effects of yoga in people with KOA,
but no systematic review has stressed that. We conducted
this systematic review intentioned to summarize the available
evidences on the effect of yoga on people with KOA.

2. Methods

2.1. Database Sources and Search Strategy. Relevant articles
were identified using the following databases: Medline (1966
to Jul 2015; via Ovid), EMBASE (1980 to Jul 2015; via
Ovid), the Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library, Issue 7 of 12 Jul 2015),
Pubmed (1966 to Jul 2015), and Physiotherapy Evidence
Database (PEDro) (1929 to Jul 2015; via website). Key words
included osteoarthritis, knee, yoga, randomized controlled
trial, trial, pain, mobility, balance, symptoms, and quality of
life. The last search was conducted on December 6, 2015.

2.2. Selection Criteria. Articles were considered included
when they met the following criteria: (1) studies were pub-
lished in English; (2) the patients had clear diagnostic criteria
of KOA; (3) the intervention type of experimental group
is yoga. Articles were excluded if they were (1) patients
diagnosed with secondary KOA; (2) animal studies; (3)
published as conference processing.

2.3. Data Extraction and Quality Assessment. The following
pieces of information were extracted from each article:
the demographic characteristic of patients, type of study,
description of both experimental and control interventions,
duration of trial period, and outcome measure. Two authors
independently extracted the date and disagreement was
resolved by discussion with the third author.

The methodological quality was assessed using the
Downs and Black’s Quality Index which has well-established
validity for both randomized and nonrandomized studies
[25]. The Downs and BlacK’s Quality Index has five subscales:
(1) clear description of some characteristic; (2) external
validity; (3) internal validity; (4) selection bias; and (5) power,
which consists of 27 items. The item in power scored 0 to
5 and one item in description scored 0 to 2, and the other
items scored 0 or 1; the total score was 32 points. A score
of 23 or higher indicates good-quality article with low risk
of bias, a score between 22 and 13 indicates medium-quality
article with moderate risk of bias, and a score of 12 or lower
represents a poor-quality article with high risk of bias. Two
reviewers independently assess the quality of article and the
disagreements were resolved by the discussion.

3. Results

3.1. Study Selection. We obtained 71 articles initially, of which
13 articles were excluded for duplication and 47 records
were excluded after reading the title and abstracts. After in-
depth screening of the remaining 11 articles, two studies were
eliminated owing to unpublished conference reports [26, 27].
Finally, 9 articles (6 studies) were selected in this review
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(Figure 1). Six articles (three RCTs) [16-19, 22, 23], one quasi-
RCT [24], and two single group pre-post studies [20, 21] were
included.

3.2. Participants. The characteristics of 9 (6 studies) articles
are given in Table 1. In all studies, 372 subjects were involved;
the number of participants in intervention and control group
ranged from 11 to 125. The duration of KOA ware required at
least 6 months in three studies [19, 23, 24]; only one study had
clear description about the duration of KOA [16]. Although
the KOA duration of subjects in other two studies has no clear
description, they showed consequence in certain symptoms,
for example, pain [21, 22]. The mean age of subjects varied
from 51 to 71 years. The subjects gender of four studies was
all females [19-21, 24]; in one study, the number of males was
about half of the females [16], and in other studies the number
of males was almost equal to that of females [23].

3.3. Quality Assessment. The consequence of quality assess-
ment about the 9 articles (6 studies) is present in Table 2. In
view of their score, one of them is considered as good-quality
trials (Downs and Black’s Quality Index of 23 or higher)
[19], seven of them are medium-quality articles (Downs and
BlacK’s Quality Index between 22 and 13) [16-18, 20-22, 24],
and one trial was poor-quality article (Downs and BlacKk’s
Quality Index of 12 or lower) [23].

3.4. Intervention Characteristics. Among included studies,
three of them had control group which does conventional
exercise during the experimental time [16, 19, 24], but the
control group does yoga exercise similar to yoga group after
8 weeks in one study [19]. In another study, both groups were
treated with EMG biofeedback, knee muscle strengthening
exercises, and Transcutaneous Electrical Nerve Stimulation
(TENS), and the yoga group received additionally Iyengar
yoga [23]. Two other studies did not have control group
(20, 21].

The yoga group received yoga exercise for 8 weeks in
three studies [20, 23, 24]. The experiment time is 20 weeks
in one study, but the comparison between two groups just
took 8 weeks [19]. 12-week yoga exercise was applied in other
two studies [16, 21]. Almost every study had 3-4 sessions
per week with each session varying from 60 to 90 minutes.
The type of yoga practice in three studies all consisted of
asana (movement), pranayama (breathing), and meditation
(relaxation) [16, 19, 24], and the type of yoga practiced in
other two studies just had asana (movement) [20, 23]; the
last study did not mention the yoga type but described the
subjects posture when doing yoga exercise [21].

4. Outcomes

4.1. Pain. Two outcome measurements were used to test the
pain change in five studies [19-21, 23, 24].

4.1.1. Western Ontario and McMaster Universities OA Index
Scale (LK Scale 3.1) (WOMAC). Two studies used WOMAC
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FIGURE 1: Search strategy and flow chart for this review.

as an outcome measure to assess the effects of yoga exercise
on pain relief for people with KOA [19, 20]. In Kolasinski
et al., the pre- and postintervention scores had significantly
improved in pain after 8 weeks of yoga exercise. In Cheung
et al. [19], the between-group differences at 8 weeks were
significant for pain. There was significant difference in pain in
both 4 to 8 weeks’ yoga group and 4 to 20 weeks’ yoga group
[19].

4.1.2. Visual Analog Scale (VAS). Four studies used VAS
assessed pain in people with KOA [16, 21, 23, 24]. In Ebnezar
et al. [16], there was a significant difference in pain both
within (p < 0.001) and between groups (p < 0.001) after
the 3-month yoga intervention combined with physiotherapy
with higher effect size in the yoga group than in the control
group (therapeutic exercise with physiotherapy). In Nambi

and Shah, yoga group showed a more reduced VAS (56.83%)
than control group (38.15%) after 8 weeks of intervention.
And the pre- and postintervention ratings of VAS score
showed a statistically significant reduction of pain intensity
in yoga group compared with control group (p < 0.05) [23].
In Brenneman et al. [21], the pre- and postintervention scores
had a significant improvement in pain after 12 weeks of yoga-
based exercise, and in Ghasemi et al. [24] no significant differ-
ences were detected in pain between the 8-week yoga group
and the control group (home-based activities); however, the
pre-post scores showed a significant difference in the yoga
group but not in the control group.

4.2. Mobility. Three studies assessed mobility in many ways
[16, 20]. In Ebnezar et al. [16], there was a significant
difference in walking time within (p < 0.001) and between
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TaBLE 1: Characteristics of included studies in this review.
(a)
Stud Number of Analyzed Age of the participants Gender
Study d uey i number of Duration of KOA (yrs) & b b
esign Participants .. (mean + SD) (/M)
participants
Ebnezar et B B B Y/C =59.56 +9.54/59.42 +
al,, 2012 [16] RCT Y/C=125/125 Y/C=18/117 <lyr/1-2yrs/>2yrs=121/79/50 10.66 174/76
Ebnezar et _ _ _ Y/C =59.56 + 8.18/59.42 +
al,, 2012 [17] RCT Y/C=125/125 Y/C=18/117 <lyr/1-2yrs/>2yrs =121/79/50 10.66 174/76
Ebnezar and
Yogitha, 2012 RCT Y/C=125/125 Y/C=118/117 Unclear Y/C=59.6+8.2/59.4 +10.7  Unclear
(18]
%Z“ﬁg]et s per Y/C =18/18 Y/C =18/18 At least 6 months Y/C=71.9+27/71.9+3.1  All females
Single
Kolasinski et~ group B B B
al,, 2005 [20]  pre-post Y=1 Y=7 At least 6 months Y=586+86 All females
study
Brenneman Sl;;ile
etal, 2015 grovp Y =45 Y =39 Unclear Y=603+65 All females
(21] pre-post
study
Ebnezar et
aloon(22] RCT Y/C=125125  Y/C=18/117 <lyt/l-2yrs/>2yrs=121/79/50 Y/C=596+82/594:107 174176
Nambi and
Shah, 2013 RCT Y/C =15/15 Y/C =15/15 At least 6 months Y/C=52+5/54+4 13/17
[23]
Ghasemiet =~ o, GRCT  Y/C=1515  Y/C=1114 Unclear Y/C=51+89/53.11£109 Al females
al., 2013 [24]
()
Comparison Intervention of . . . . .
Study Intervention control group Intervention of yoga group Yoga therapy practice ~ Main outcomes  Time point
PT (20
mmxisé;i)ayﬂ Yogic sukshma Walking pain
Practices (40 PT (20 minutes/day/2 vyayamas Walking time
. Relaxation techniques (50 m)
minutes/day) weeks) Asanas (physical WOMAC
Ebnezar et Yoga + PT Home practice (12  Integrated yoga therapy (40 ost fr eZ) Sion: active rance 14 weeks
al., 2012 [16]  versus PT weeks) minutes/day/2 weeks) P s §
. Pranayama of movements
Compliance (once/3 Integrated yoga therapy (40 L .
: Meditation Sign: tenderness
days) minutes/day/10 weeks) > .
. Lectures and Sign: swelling
Weekly review counselin Sign: crepitus
(once/week/12 v 8 gn: crepitu
weeks)
PT (20
minutes/day/2
weeks) Yogic sukshma
P.r actices (40 PT (20 minutes/day/2 vyayamas
minutes/day; 6 Relaxation techniques
Ebnezar et Yoga + PT days/week) Integratedv;rl(e);l;st)herapy (40 Asanas (physical
al., 2012 [17] versus PT Home practice (12 minutes/day/2 weeks) postures) QOL (SF-36) 14 weeks
weeks) Integrated yoga therapy (40 Pranayama
Compliance (once/3 5 o8 by Meditation
4 minutes/day/10 weeks)
ays) Lectures and
Weekly review counseling
(once/week/12

weeks)
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(b) Continued.
Study ICII 22?5::11322 I?(;irt\r’(i?gli)z;f Intervention of yoga group Yoga therapy practice ~ Main outcomes  Time point
PT (20
mmxisﬁ;i)ayﬂ Yogic sukshma
. . vyayamas
ey T EOmInuSaY2  Relaxation techniques  Walking pain
Ebnezar and wesreay " Asanas (physical WOMAC
. Yoga + PT Home practice (12 Integrated yoga therapy (40 .
Yogitha, : postures) Sign: tenderness 14 weeks
versus PT weeks) minutes/day/2 weeks) ;
2012 [18] . Pranayama Sign: early
Compliance (once/3 Integrated yoga therapy (40 L . .
. Meditation morning stiffness
days) minutes/day/10 weeks)
. Lectures and
Weekly review counselin
(once/week/12 &
weeks)
Yoga versus
Usual care (8 WOMAC
weeks) Another program (8 Hatha yoga (60 SPPB
Cheune et Preyoga weeks) minutes/week/8 weeks) Asanas PSQI
al. 2 Oli [9] intervention Hatha yoga Home practice yoga (30 Pranas QOL (SF-12 & 20 weeks
v versus postyoga intervention (8-20 minutes/time; 4 Meditation Cantril
intervention (8 weeks) times/week) Self-Anchoring
weeks-20 Ladder)
weeks)
WOMAC
AIMS2
Kolasinski Zgﬁir\:;r(?os Modified Iyengar yoga Ps Chc(;)ﬁ) cal
etal., 2005 specific (90-minute classes/week/8 Asanas Ysubsefs 8 weeks
[20] p . weeks) .
exercise) Physician Global
Assessment
50-foot walk time
VAS
KOOS
Brenneman Zgijr\(;isr?os Yoga (60 Fitness and peak
et al., 2015 specific minutes/sessions/3 Unclear KAM 12 weeks
[21] . fe rcise) sessions/week/12 weeks) Strength
Mobility
performance
PT (20
mln;zslf)aylz Yogic sukshma
Practices (40 PT (20 minutes/day/2 Vvyayamas
. Relaxation techniques .
minutes/day) weeks) Asanas (physical Anxiety scores
Ebnezar et Yoga + PT Home practice (12 Integrated yoga therapy (40 ost fr eZ) Resting pain 14 weeks
al,, 2012 [22]  versus PT weeks) minutes/day/2 weeks) PI;ana ama Sign: early
Compliance (once/3 Integrated yoga therapy (40 Medi t}; tion morning stiffness
days) minutes/day/10 weeks)
. Lectures and
Weekly review Counselin
(once/week/12 &
weeks)
Yoga + EMG Iyengar yoga (90
biofeedback + EMG biofeedback (3 minutes/session, 3
Knee times/week/8 weeks) times/week/8 weeks)
. strengthening ~ Knee strengthening EMG biofeedback (3
Nambi and . . -
Shah. 2013 eXercise + TENS exercise (3 times/week/8 weeks) Asanas VAS 8 weeks
23] ’ versus EMG  times/week/8 weeks) Knee strengthening WOMAC
biofeedback + TENS (20 exercise (3 times/week/8
Knee minutes/time/3 weeks)
strengthening times/week) TENS (20 minutes/time/3

exercise + TENS

times/week)
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(b) Continued.
Comparison Intervention of . . . . .
Study Intervention control group Intervention of yoga group Yoga therapy practice ~ Main outcomes  Time point
Asana (movement)
Ghasemi et Yolga versus Ordinary daily Hatha yoga'(60 Pranay ama VAS
al,, 2013 [24] ordinary daily activities minutes/session, 3 (breathing) KOOS 8 weeks
v activities times/week/8 weeks) Meditation
(relaxation)

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index (lower scores = better state); SPPB: Short Physical Performance Battery (higher
scores = better state); QOS: quality of sleep; QOL: quality of life; PSQI: Pittsburgh Sleep Quality Index (lower scores = better state); SF-12: Health Related Short
Form 12 (higher scores = better state); PCS: physical component summary; MCS: mental component summary; Cantril current and 5 years (higher scores =
better state); AIMS2: Arthritis Impact Measurement Scale 2; GA: Global Assessment; ADL: Activities of Daily Life; VAS: Visual Analog Scale; KOOS: Knee
Injury and Osteoarthritis Outcome Scale; KAM: knee adduction moment; PT: physiotherapy; EMG: electromyography.

the groups (p < 0.001) after 12 weeks of intervention with
higher effect size in the yoga than in the control group. But in
Kolasinski et al. [20], the 50-foot walk time was unchanged
after 8 weeks of yoga exercise. In Brenneman et al. [21],
a Six-Minute Walk Test (6MWT), a 30-second chair stand
test (30 s CST), and a stair-climbing protocol were used to
assesse mobility; the pre- and postintervention scores had a
significant improvement when measured with 6MWT (p <
0.001) and 30s CST (p = 0.006) after 12 weeks of yoga
intervention, but no significant change could be detected in
stair-climbing protocol.

4.3. Quality of Life. Four studies assessed the quality of life
(QOL) as an outcome [17, 19, 21, 24]. Two of them applied
Knee Injury and Osteoarthritis Outcome Scale (KOOS) [21,
24]; in Brenneman et al. [21], the pre- and postintervention
scores had a significant improvement in QOL after 12 weeks
of yoga exercise (p < 0.001), and in Ghasemi et al. [24] the
pre- and postintervention scores had a significant difference
in QOL in the yoga group (p < 0.05), but there was no
significant difference between the control group and yoga
group. In Ebnezar et al., Short Form 36 (SF-36) was used to
assess QOL [17]; between and within group differences were
highly significant on all domains of the SF-36 (p < 0.001)
with better improvement in the yoga group than the control
group on 15th day and 90th day. And in Cheung et al. they
used Short Form Health Survey (SF-12) and Cantril Self-
Anchoring Ladder to assess QOL; the Cantril Self-Anchoring
Ladder could assess QOL both in “current” times and “in 5
years” times [19]; there was no significant difference between
yoga and control group in QOL after 8 weeks of intervention
in view of this two assessment scales. During intervention
in yoga group, the Cantril Self-Anchoring Ladder “QOL
current” scores significantly improved between 4 and 8 weeks
(p = 0.045), but for “QOL in 5 years” the changes were not
significant. No significant improvement was noted in SF-12
over time.

5. Discussion

The purpose of this review is to evaluate the effect of yoga
on pain, mobility, and QOL in people with KOA. Although
majority of these studies seem to exhibit a favorable effect

after yoga intervention, there are still some inconsistent
findings in this review.

5.1. Pain. Pain is a major symptom for osteoarthritis [1]. The
cushioning between joints-cartilage wears away and muscle
weakness is considered the major cause of pain and disability.
Yoga have been proved to be a positive effect in pain relief
in all included studies, which provide some evidence to
support the application of yoga as an alternative therapeutic
modality in pain management of patients with KOA. Some
studies demonstrated that people will achieve better muscle
strength and stamina as well as steadiness and flexibility after
yoga exercise [28, 29], and, in our included studies, some
benefits related to physical functions, like range of motion,
and arthritis symptom can be found after yoga intervention,
which partly explain the effect on pain relief. The experience
of pain is also a psychological phenomenon which has several
additional central processes including affective, behavioral,
and cognitive factors [30]. However, outcome related to
psychological issue is hard to discuss in our included articles.
Yoga is considered to be an aerobic exercise combined with
breathing training and relaxation therapy and it may have
positive effects on pain relief in a comprehensive way, not
just in physical but also psychological aspects, so a broaden
assessment system for yoga is needed to be established in
future studies.

5.2. Mobility. The symptoms of KOA, like pain and stiffness,
can cause a series of consequences, such as limited ambula-
tion, and worsen quality of life [1]. Yoga exercise had been
proved to relieve pain and strengthen muscle strength where
both support the fact that yoga may have positive effect on
mobility.

Our review show that yoga has positive effect on mobility
in two studies [16, 21], but not in Kolasinski et al. [20]. One
possible explanation is that the duration of yoga intervention
in Kolasinski et al. [20] is not long enough (8 weeks). Also a
possible situation is that Kolasinski et al. relatively have larger
bias for small sample size (only seven analyzed case). From
available evidence [16, 21], 12 weeks of yoga in combination
with physical therapy may help improve the short-distance
mobility.

Subjects in Kolasinski et al. reported that they had height-
ened awareness of how they were positioning their bodies
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in space after yoga intervention [20]. And it seems to improve
balance ability to some degree, similar to previous article
which reported that yoga had positive effect on balance in
people with stroke [8]. But only one study in this review
had assessed the balance [19], in which balance ability did
not have significant improvement after yoga intervention,
but it had a positive effect on repeated chair stands, which
means yoga may have positive effects on balance in people
with KOA; the most common yoga protocol is 40-90 min-
utes/session, lasting for at least 8 weeks. But more studies are
needed to prove that.

5.3. Quality of Life. In addition to a lot of disturbing symp-
toms that KOA have, the most important thing is that it
greatly affects the quality of life of patients with KOA [1].
Quality of life (QOL) is getting more attention to social life
[31] and yoga has been proved to have positive effect on
Health Related Quality of Life (HRQOL) [7].

The present systematic review showed that yoga inter-
vention has positive effect on QOL based on three studies
(17, 21, 24], but Cheung et al. [19] reported an inconsistent
result in QOL. However, we think the outcome measure about
QOL may have more accurate results if it narrows to HRQOL,
which has more reliability in ending change about patients.
It seems that yoga have short-term effect on QOL of KOA
patients, but more and high quality studies are needed in
terms of long-term effects.

In addition to the physical health we discussed above,
we believe that the mental health also have a great impact
on QOL. Previous studies showed that yoga has positive
effect on depression, anxiety, and stress reducing [32, 33].
In our included articles, only Kolasinski and colleagues had
description on mental health. It had been assessed using
Arthritis Impact Measurement Scale 2 (AIMS 2). Only the
AIMS2 Affect Component showed a statistically significant
improvement which means yoga may have positive effects
on mental health in people with KOA, but more studies and
concern are needed for the outcomes of yoga for KOA in
mental health.

Yoga may be a safe and tolerable exercise for patients with
KOA since no studies reported adverse event both during and
after yoga intervention.

6. Limitations

Three limitations could be found in this systematic review.
First, we would not conduct quantitative research by per-
forming a meta-analysis because of the heterogeneity of the
studies and missing data of some important outcomes. Sec-
ond, excluded non-English language studies and unpublished
articles and conference processing may result in bias. Thirdly,
just small amount of RCTs were focused on this area and were
included in this review; the lower quality of the studies will
limit the power of drawing any conclusion.

7. Conclusion

This systematic review showed that yoga has positive effect
on pain relief on people with KOA with good evidence.

A relative long period (12 weeks) of yoga intervention may
help to improve the short-distance mobility in patients with
KOA. More RCTs with high quality and larger sample size
are needed. Further work will be needed to address the
mechanisms of yoga effect on KOA people and more specific
outcomes are needed to concern psychological issues.
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