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Abstract

In the United States, approximately 21% of the adults suffer from arthritis. Yoga offers one possible way of managing arthritis. The
purpose of this study was to look at studies from 2010 to June 2013 and examine whether yoga can be an efficacious approach for
managing arthritis. A systematic search from Medline, Cumulative Index to Nursing and Allied Health, and Alt HealthWatch
databases was conducted for quantitative articles involving all schools of yoga. A total of 9 articles met the inclusion criteria. Five
of these were from the United States and 4 from India. Of the 9 studies, 6 demonstrated positive changes in psychological or
physiological outcomes related to arthritis. Despite the limitations not all studies using randomized controlled design, having
smaller sample sizes, having different outcomes, having nonstandardized yoga intervention, not using behavioral theory, and having

varying lengths, yoga appears to be a promising modality for arthritis.
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Introduction

In the United States, more than 21% of the adults or app-
roximately 46.4 million people have self-reported doctor-
diagnosed arthritis." According to the National Arthritis Data
Workgroup, of those suffering from arthritis, approximately 27
million have clinical osteoarthritis,> 4 to 10 million have carpal
tunnel syndrome,” 5 million have fibromyalgia,? 3 million have
gout,? 1.3 million have rheumatoid arthritis,' 0.6 to 2.4 million
have spondylarthritides,' 0.4 to 3.1 million have primary Sjog-
ren’s syndrome,' 294 000 children have juvenile arthritis,’
161 000 to 322 000 have systemic lupus erythematosus,' and
49 000 have systemic sclerosis." In addition to these types of
arthritis, 59 million reported low back pain in the past 3 months,
and 30.1 million reported neck pain in the past 3 months.* It is
projected that 67 million (25%) adults aged 18 years or older will
have doctor-diagnosed arthritis by the year 2030. Of those with
arthritis an estimated 25 million (37%) will have arthritis-
attributable activity limitations.> Furthermore, the total costs
attributable to arthritis and rheumatic conditions in the United
States based on a study in 2003 was approximately $128 billion,
which equaled 1.2% of the US gross domestic product at that
time.* Based on these data it can be easily said that arthritis is
a common and significant public health problem.

The Centers for Disease Control and Prevention has recom-
mended 3 major modalities for management of arthritis
patients: (a) medication; (b) nonpharmacological approaches
such as self-management, physical or occupational therapy,
weight loss, joint assistive aids; and (c) surgery.’ The role of

self-management and increasing physical activity is of
paramount importance in management of arthritis. It is in this
context that yoga has been applied and tested for arthritis. By
stretching of the muscles yoga can provide physical relief of
symptoms around the affected joints. Yoga reduces stress,
which is known to exacerbate arthritis. Yoga can improve cop-
ing and by altering perspective toward life and provide spiritual
solace.

The word “yoga” is derived from the Sanskrit word meaning
“union.” It is an ancient system of physical and psychic practice
that originated during the Indus Valley civilization in South
Asia. The first written records of this methodology appeared
around 200 Bc in Yogasutra of Patanjali.® The system consisted
of the 8-fold path or Asthangayoga. In contemporary literature,
yoga has been described in several ways. In a more modern con-
text, yoga has been defined as “a systematic practice and imple-
mentation of mind and body in the living process of human
beings to keep harmony within self, within society, and with
nature.””®
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The traditional practice of yoga was quite rigorous, arduous,
and entailed lifelong devoted practice and adherence to strict
austerities. Today, many schools of yoga have simplified the
techniques making these more suitable for users in different
walks of life. The 8 conventional steps of Asthangayoga consist
of Yama (rules for living in society), Nivama (self-restraining
rules), Asana (low physical impact postures), Pranayama
(breathing techniques), Pratihara (detachment of the mind from
senses), Dharana (concentration), Dhyana (meditation), and
Samadhi (complete union with super consciousness).” Today,
various schools of yoga use one or more of these techniques.

A literature review was published in 2011 that looked at all
the clinical trials from 1980 to 2010 that had studied the effects
of yoga on arthritis.'® The study summarized the results from
11 such trials and found that sample sizes were small and not
all studies used control groups. The results showed reduced
disease symptoms (tender/swollen joints, pain), decreased
disability, improved self-efficacy and better mental health.
Since 2010, several additional studies have been published in
this area. Hence, the purpose of this review was to look at these
additional studies and examine whether yoga can be an alterna-
tive and complementary approach for arthritis.

Questions being addressed in this review include the follow-
ing: Has yoga been found to be efficacious in alleviating
symptoms of arthritis since the 2011 review? Are there suffi-
cient data available to draw conclusions regarding the efficacy
of yoga in arthritis? What are the methodological limitations of
present research studies and how can these be addressed in
future research? What are the common outcome measures mea-
sured by studies and which ones are more important for future
studies?

Methods

A systematic review of studies involving yoga interventions for arthri-
tis was the method used in this study. To be included in this study the
article must meet the following criteria: (a) be published in the English
language; (b) be included in the Medline, Cumulative Index to Nursing
and Allied Health, or Alt HealthWatch database; (c) conducted between
the years January 2010 and June 2013; (d) include any form or school of
yoga as an intervention; (¢) use any quantitative study design for
evaluation; and (f) measure at least one of the following psychological
or physiological outcomes—pain, disability, swelling, morning stiff-
ness, physical function, depression, anxiety, quality of life, sleep,
C-reactive protein, and hand grip strength. Articles were excluded from
this review if they did not satisfy the following criteria: (a) studies that
did not evaluate the intervention or implemented a qualitative design;
(b) did not include selected outcome measures; and (¢) did not index
in Medline, Cumulative Index to Nursing and Allied Health, or Alt
HealthWatch database.

Three phases of data review were conducted for this study (Figure 1).
To identify studies meeting these criteria Medline, Alt HealthWatch,
and Cumulative Index to Nursing and Allied Health database searches
were performed for phase I. Boolean terms used to identify studies
meeting the criteria included, “Yoga AND Arthritis” for the time
period January 2010 to June 2013.

Using the above terms/phrases, 47 articles were returned—from
Medline (n = 23), Alt HealthWatch (n = 8), and Cumulative Index

to Nursing and Allied Health (n = 16). Phase II included preliminary
distillation of the articles by eliminating duplicates (n = 4), review/
discussion/other articles (n = 29), and studies not incorporating quan-
titative designs (n = 2). In Phase 111, comprising of manuscript review
of the remaining articles (n = 12), 2 studies did not have results and 1
study did not incorporate at least one of the selected outcome mea-
sures and had cost as outcome variable, which was not selected.
Hence, the remaining articles (n = 9) satisfied the eligibility criteria.

Results

As a result of the data extraction process, 9 articles were found
to satisfy the eligibility criteria. Table 1 summarizes the stud-
ies, including the year of publication, authors/country where
the study was performed, study design and sample size, age
of participants, intervention modality, intervention dosage, out-
come measures, and the salient findings. The studies are
arranged by year of publication in the ascending order starting
from 2010. Within a given year, studies are arranged alphabe-
tically by the last name of the first author.

Of the 9 interventions 5 were done in the United
States!"1%1%1619 and 4 in India.'>'>!”!® Of the 9 interventions,
2 used randomized controlled designs,ls’18 1 used quasi-experi-
mental design,'* 5 used pretest—posttest designs,''*'%!%!71? and
1 was an observational study between complementary and alter-
native medicine users and non—complementary and alternative
medicine users for arthritis.'® The mean sample size calculated for
all 17 studies in this review was 56.44 with a standard deviation of
72.33 and range of 5 to 235. Total sample sizes (n) were typically
less than 30 with 5 studies'"'%'*!%!° falling in this group and
only 1 study had the sample size more than 100.'® The sites of the
yoga intervention for arthritis were in colleges/universities
(n=3),'*'% hospitals/outpatient clinics (n = 3),'*'>'® commu-
nity settings (n = 2),'"'? and at a residential yoga camp.'” The
school of yoga was not identified by 2 studies.'*'? It was identi-
fied as chair yoga by 2 studies,'*'” integrated yoga by 2 stud-
ies,'>'® Iyengar yoga by 1 study,!' viniyoga by one study,'®
and hatha yoga by 1 study.'’

The duration of yoga interventions varied from 6 hours'? to
46 hours.'® The mode of duration was 12 hours (n = 3)'*16:1°
and mean was 18.6 hours (standard deviation = 13.14 hours).
The most common outcome measure was the score on Western
Ontario and McMaster Universities Osteoarthritis Index for
pain, stiffness, and physical function, which was used by 4
studies.'*'*1%1? Several other studies had also measured pain
and functioning using other scales.'"'*!>'%!'7 Two studies'>"”
used a physiological measure of C-reactive protein. Two stud-
ies'*'® focused on sleep aspects of arthritis and 3 studies'*'®'
focused on depression associated with arthritis.

Discussion

The aim of this review was to examine studies published from
2010 to June 2013 and examine whether yoga can be an alter-
native and complementary therapeutic approach for managing
arthritis. A total of 9 studies met the inclusion criteria. The first
question that this review addressed was—‘“Has yoga been
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Phase I: Boolean Logic
CINAHL, Medline, Alt HealthWatch
Terms: Yoga AND Arthritis

v

Total Articles Remaining (n=12)

v

Phase III: Manuscript and Reference
Review
Total Articles Excluded: (n=3)
Total Articles Included: (n=9)

Articles satisfying inclusion criteria,
distillation, and review
(©=9)

Medline n= 20
Total Articles Returned: Alt Watch n=7
Medline n= 43 —_— CTNAHL ﬂ=18
Alt Watch n=15 Total articles remaining =47
CINAHL n=34
* Duplicate Articles
Phase II: Distillation (0=4)
Total Articles Excluded (n=35) Not quantitative (n=2)
p— Review/Discussion/Other Articles

Articles Before 2010 Excluded

(n=29)

Article did not contain select outcome results
@=1)
Article did not have results
(©=2)

Figure |. Flowchart depicting the 3-step data extraction process.

found to be efficacious in alleviating symptoms of arthritis
since the 2011 review?” From the 9 studies, a majority
(n = 6)'"'>!1® demonstrated positive changes in psychological
or physiological outcome measures related to arthritis. The
other 3 remaining studies'®'"'” had mixed results where some
of the indicators showed improvement whereas the other mea-
sures did not change. These findings are in consonance with the
previous review published in 2011 that found majority of stud-
ies having positive results on symptoms of disease (pain, ten-
derness, stiffness) and disability.'® Of the 6 studies that
showed positive results, only 2 had used randomized controlled
designs.'>'® This type of design is considered the most
rigorous as it enlists pretests and posttests, randomizes the par-
ticipants or their group into a control and an experimental
group, and minimizes threats to internal and external validity.
In this design, changes in pretest and posttest scores can be con-
trasted by levels of intervention. This can be seen in the rando-
mized control trial from India'® that had 2 groups: (a) an
experimental yoga group that received 1.5-hour sessions per day
for 7 weeks and (b) a control group. The findings showed in the
yoga group there was significant reduction toward normalcy in
(a) pain intensity, (b) number of inflamed joints, (¢) morning
stiffness, (d) pulse rate, (e) systolic blood pressure, (f) diastolic
blood pressure, (g) lymphocyte count, (%) C-reactive protein, and

(7) serum uric acid, whereas there was no change in the control
group. Likewise in the other randomized controlled trial from
India,'® significant improvements in the yoga group compared
with the control group were observed for all variables on the
15th and 90th day, namely walking pain, knee disability, range
of knee flexion, joint tenderness, swelling, crepitus, and walking
time.

The other design is the pretest—posttest design. Pretest—
posttest design is the least costly and simplest but is unable
to minimize threats to internal validity such as maturation and
history without a control group for comparison. In this review,
majority of the studies used this design and found positive
changes in arthritis-related outcomes. But without having a
control group, the findings can only be interpreted with cau-
tion. With regard to design, future studies should use the robust
randomized control design or if that is not feasible, the group
randomized control design must be used.

The second and third questions that this review examined
were as follows: “Are there sufficient data available to draw
conclusions regarding the efficacy of yoga in arthritis?” “What
are the methodological limitations of present research studies
and how can these be addressed in future research?”” The review
looked at 9 studies, of which only 2 were randomized controlled
designs. Based on these studies, some conclusions can be drawn



(panunuod)

(10" > d) (Toy F 91°09 24038
XOpU| SLIYIIBOISO SINISISAIUN
J2ISBII|\ PUE OLIBIUQ UJISIAN)

SJ9SN BUIDIPAW dAPEUISI[E puE
Aueyuawa|dwod —uou jo eyl ueyl
19119q sem (789 F |£'9S 19408
X3PU| SIIYIILORISO SINISIDAIUN

J91SB|\d|\ PUE OLIBIUQ
UJISIAA) SJasn aupIpaw
aAneuJ|e pue Areyusws|dwod

ay1| Jo Aujenb sauedipnaed

uo Adesays jo 3oedwi

Sy ssasse 031 (payipow) xapu|
SIIYIIBOISO SINISIDAIUN

10 9J1] Jo Anjenb ay] e USISEID| PUB OLIBIUQ UIIISIAA

auedyiudis Ajjednsniels
J0U SBM YdIYM ‘ssaussa|daals

ul UOIIDNPA. |[BWS B SEM dJ3Y] e
(970 = sz
109449 | 00°0 = d) SSouyNSs pue
(£:0=232z1532949 | 00" > ) ured ul

snlyIe Aq pasned

9ouequnasip des|s pue ‘ssauy3n

‘ured Jo s|aA9| J19Y) paded

oM 9|

UOISS3S UNoY-|

parouadwi Apueoyiusis syuedpnaed e syuedidnued ‘G 01 | JO 3[EIS B UQ @ O9M B 3JUO JO SHI9M 9

(500> d)

Asediyje-jlas pue (S0° > d) Yesy

[eausw ‘(§Q" > 4) uoissaudap

‘(50" > d) Aupqesip ured (50" > d)

9§-w.o4 340ys uo AjeA (so° >
d) ured ur syuswaaoadwi JuedIuSIS @

SMaIAIRIUI
aAneljenb paumonasiwsg e

SSQUS3JEME uonualle ssau|njpull e

aJreuuonsan®d

9oueidaddy ured diuoayD
y3nouys asuerdadde ured e
Aoedla-j[as SNIIYLY e

AJ01UdAU|

woadwig yaug ysnoay
Suiuonouny [emiaidsoydAsq e

a[eds

3uned sluWNU O |-0 & 8uisn

sduned AS4sus pue ‘uoissaudsp
‘f3a1xue ‘ured ApjoapA e

9€-w.o4 10ys ysnoays
3y1| jo Aufenb palepu-yEaH @

aJreuuonsand

JUBWISSaSSY Ya|eaH ysnoays
Ajqesip oypads-siLiyy o

xapu| Ajiqesiq ured ysnoayy
2.402s 3ujuonsuny pue ured e

sanoy
8| JO 8sop &30
“joam Jad e8of jo
suolssas (s4noy §°|)

OMI IIM 3UO| YoaM-XIS

s3nap Ayredosowoy

pue ‘uonesipaw

JIpaAINAe

‘eSoA ‘o3essew

papnjpul asn

auIpaW aANBUISI[E
pue Areyusws|dwor)

[easuoljes
pue uewysl4 Aq
snuyuy Jo4 pSo, pue
4JOdNUY PUE HodNaH
Aq sanopy Sulpaq
{Jodnuy| pue uosied)
Aq sio1uas JoJ pSo,

:WO.) P91I3ISS SeuBsy

(pupsp
DADYS) UOIIEXE|9.
pue spubsD Jo

Bunsisuod 304 Je3uak| yum ‘sueak | g-7 23uey

sJeak g¢

SBM S9SN SupIpawW
SAIEUISE pue
Aueyuswsjdwod —uou
ul saeak gf sem saasn
SuIDIpaW SAIBUJISI|E
pue Aseyusws|dwod

up 98e ueaw ay |

(saeak $g-94 28ue.)

(09 = u) sauaiyed
SILIYLIE WOJJ SJasn
SuPIpaW dANEUIS)E
pue Asezuswajdwod
—uou pue sJasn
aUDIPaW dANBUIRI[E
pue Aseauswajdwod
paJedwod Jeyy
udisap [euoneAIdsqO

eIpy|
I¢,1e 3@ ARYPE[ |]|0T

SJ91Udd
JOluss wouJj mucw_uda
si3laylaeoalso

Aurew yum (g€ = u) s:eg

saeaf |/ ade uealy u3isap IsanIsod-1s3184d  PANUN/, USSUBH (]0T

sJeak (/'7 uolelAsp
pJepuels pue saeak
87 Jo 28e ueaw e

sueak gg-g| 28ued
a8e a3 ul syuapyed
SILIYLIE plojeWwNay.
yam (§ =u)

ugisop 1sa13sod—3sa39.4d

$91BIS pamIun
/,,[E 3@ SUBAT 00T

s8uipuly Judifeg

SaJNsea}| aWoaINQO

mwmmOD uonusAJIalu|

A[epol] uonusAIRIY|

2y

o|dweg pue udissq Anuno) Jesp

/(s)doyany

‘(6 = u) €107 dun[ pue Q| Qg UsaMIBg SuOo(Q SRIIYIIY 0} SUORUDAINU| B30 Jo Alewwng *| ajqe]

54



(panunuo>)

padueydun aJaMm saunseaw JayiQ e
(50" > d) BruwosuI YIm sIYSIU
Jo Jaquinu pue ‘Aduapiye das|s
‘Aoudne| 19suo daajs Joy 1sa10.4d
SNSJaA 3s313s0d 3e JuawaAoadwi
uedyudis pamoys AJelp

pue Xapu| A11I9A9G BIUWOSU| Y] ®

dnou3 jo3uod aya
ul 93ueyD OU SEM BJBY) SBIIYM
pIo€ 21N wnJas (1) pue ‘ui@oud
aAndeaU-) () 9unod a14d0yduwi|
(8) ‘@unssaud poojq d1joaseIp
(J) ‘eunssaud poojq d1j0as4s (3)
‘93e4 3s|nd (p) ‘ssauyns Sujuiow
(o) ‘saurol pswrepur jo saqunu
(9) ‘Ansusaui ured (p) ui Aojewiou
pJeMO3 uonINpaJ uedYIUdIS

sem 2433 dnoug e3ohk ayy uj e

pagueyoun
pauleWwaJ saUnseaw JayiQ e
900° =d ¥'S
= (§)1(8's = uoneirep pJepueis
‘79| = ueaw) 1samsod 01 (' =
UONBIASP p.JBPURIS ‘7€ = UBdW)
1s939.4d wouy uonouny [edisAyd
Ul 9sB9.29p JUBdYIUSIS A||BD1ISEIS
& sem a4ay3 dnous eSok syz uj e
8¥0"=d 9C
= (§) “(g'7 = uoneinap paepuels
‘g'¢ = ueaw) 3sa13sod 01 (g'¢ =
UONEBIASP PJepuels /'8 = UBaW)
1s939.4d wouy ured Joy a10ds ueaw
ul 9seaJUdap JuedIudis A|[ednsnels
e sem 2433 dnou8 e3ohk ayy uj e

Aydeasnoe Ispp e
salelp dos|g e
a[eas

uoissaudag 21IBLISD) BYD YUM
paJnsesw sem poow passaudaq e

aJreuuonsand
JUDWISSASSY Y BOH Yl YIIM

paJnsesw aJam ured pue Ajiqe
-SIp [euol3dUN) PAIR[RI-SBIIYILIY ©

9|edg ssauldas|g Yraomdy
a3 Suisn paJnsesaw sem

9ouequnisip das|s siueddnJed

Jo 10edwi swnAep ay) e
Xapu| AJIISASS BlUWOSU|
SY2 YlIM pa.nsesll dJom

swoldwAs eluwosul [eJauac) e
xapu| Aijend des|s

y3angsnid aya 3uisn paunsesw

sem Afenb dagys |[eaanQ e

PIoE dLIN WNISg
uia104d aAndEaI-D)
unod 91400ydwAiq

aJnssaud poo|g

aed as|ng

ssauyns Sujuiow Jo uoneing
sjutol pswepul Jo JaquinN|
Ajisuaiul ured

uoissaudap ssasse

01 9jedg uoissaidag-salpnig
s13ojolwapid] Joj Ja3ua) e

3J1| jo Apenb ssasse 01 xapu|

SIIIYIIBODISQO SIDISBI|
PUE OLIBJUQ W.ISISIAA ®
aJreuuonsanb ojydeaSowaq o

@aMm g X @ande.d

swoy Apysiu jo

salnulw 07 + Ssasse]d

Apjoam aanulw-g/

ETEETIN

/ 1o} Aep Jad sunoy g°|

SPam
8 X sanulw Gy

J0j >99Mm & 30IM] 30 |

uonexejaJ desap pue

‘3512493 Sulyaea.q

‘sasod auidns ‘sasod

pa1ess 03 passaJdoud
USY3 PUE ‘SSOUIIEME
Apoq pue uonexe[a.

YIMm paliels

uolssas yoeg :p30hiuip

uonelpaw
pue ‘spwpApupid 121p
€30/ Ayyjeay ‘seuese
‘saonoe.d Buisues|d
jo 3unsisuod

e30A pajeadanu|

€30/ Jreyd

saeal

6'9 F 7’69 °8e ues| uBisop 1s913s0d-15319.d

sieh €L F 9
sem dnoug [osuod
3Y3 4O Ty SEAIIYM
saedhk €/ F GE sem
dnou3 [euswiiadxe

ay3 jo a8e uesw ay |

(saeak
€8 = uonelAsp
pJepueis) saeak

08 JO uBSW B YyuUM

saeaf | -85 93ued 23y

SII4Y2IeO3]SO

wouJy 3ulayns
USWOM J3p|o jo
dnougeyum (g] = u)

sjuanyed

SiLIYIIE ploIBWNSY.
Jo [ood & wouy umeap
(o = u) dnoug
JoJauod pue (o = u)
dnou3 [e3uswiiadxe
UM udisap

|oJ3uod paziwopuey

syuaned spuys
-JB091SO WO.) UMEIP
(£ = u ‘dnoud jon
-Uod) uolssnasip/uon
-ednpa pue ‘(£ = u
tdnoug jeauswiuadxa)
Py (L =u

tdnou8 jeauswiuadxa)
€30/ Jreyd :sdnoud

€ pue 1san3sod
J3sa194d yum udisep

[eauswiiadxa-isend)

sa1e1§ paun

I3, OlRBIA
PuEIqEl 10T

elpuy|
Ig, e 3@ Yy3uis |10t

sajelg paun

Iy, I8 39 31ed | 0T

s3uipuld jualjes

S$3JNses|,| awoaIno

a3eso uonuaAIIU|

Ajepoly uonuaAsaly|

a3y

a|dwreg pue ugisaq

Anunod Jes )
/(s)1oyany

(ponunuod) *| s|qeL



swoldwiAs
dAIssaudap Jo ured ul a8ueyd o e
(50" = d) paatasqo
Sem ssauyiys ul JuswaAoaduwil
Juedyludis A|eanspeis e
(€0 =d)
paAJasqo sem uonduny [edisAyd ui

uoissaudap ssasse

01 9|edg uolssaudeg—saIpms
s13ojolwapidy Joj Ja3ua) e

uonduNy

[ed1sAyd pue ‘ssauyns ‘ured

Joj Juio d3uy| J0) 9402S X3pUu|

SIIIYIIBOISQO SINISIDAIUN

(suoissas 9| |e303)
SYOOM § X oM

uswaAoIdwi JuedIUBIS A|[edNSIEIS @ UISBD|N PUE OLIBIUQ UJISISIAA @ DDIM] UOISSS 3INUIW-Gf

SJ919W ()G d[EM O) Udel dwi] e
uepuld & Aq pape.s snydaud
pue ‘Bul||oMS ‘SSDUISPUD) dBUY| @
Ja1swoluog adAi-jeip
® AQ paJnsesw UOIX3|} d3UY| ®
uonouny
[ea1sAyd pue ‘ssauyns ‘ured
Joj juiol 9auy| 40j 9402s X3pUu|
SNIIYILIBORISQ SONISISAIUN
J91SB\]\| PUE OLIEJUQ UJSISIAA ©
9eds Suped [edlBWNU

awn 3upjjem pue

‘sna1daud ‘Suljjoms ‘ssauaspual
uio| ‘uoixa)j sawy Jo adued
‘Ajigesip sswy ‘ured Supjiem Aep
Y306 PUB Y3G| 343 UO S9|qelIRA
||e 4o} paAtasqo aJ4am dnoud
]043u0d ay3 ul ueys dnoud eSok

S99M (| X dwoy
e 2304 Jo saanuiw
0o snid s>pam

T X AdesaypoisAyd
Jo sainuiw

aya ul sauswaAoadwi Juediiudis e 3upjjem sya uo Supjiem S|iym ured ¢ (O + &304 Jo ssanuiw Of

Joioey
plojewnayd jo 3uliamo| Juediudis e
paAJ3sqo sem yaduauas
diig puey |e493e|1q 9Y3 Ul 95BSIDUI
juedyiuds e ‘syueddpaed sjew Joq e
uted jo [PA3] 3y
u1 93ueyd JUEDIUSIS OU SEM U3y | e
(10" > d) somnoe
Ajiep uowwiod pue (50" > 4) Sunes
01 parejau A|[edadss (10" > d)
xapu| Ajigesig Y3 ui 3samsod o3
31s330.4d wouy asea.udsp uedyIudis e

ura10.4d 9A1IEII-D) ©
J010%) plojewnayy e
y18uaans dug
pueH e
aJreuuonsan®d
JUSWISSISSY YIRS PJOjuEIS @

Soam
| X Yoea sunoy §'g

J0j Aep Jad suoisses

e3of JareyD

uonexe|aJ pue
‘spupsp ‘(sadnoead
Suiuayadua.zs)
D{DSD{IA

myps ‘(s9dndeud
Sulussoo|) spwbApAr
bubIpjijiyuys

o pasodwod

e30A pajeadanu|

saunisod

e304 Jo spupsp pue
Suiyyesuq desp pue
MO[S UJIM pauIquIod
sJa3uly pue moqd
3Y) JO UOISURIXd
pUE UOIX3}} pue
‘SISIIM pUE J3p|noys
3y Jo uonelo. pue
‘UOISURIXd ‘UOIX3|}
papnpul yoiym
‘s9s1249x%° SuUIUssO0|
10 ‘DuDADAA
pwysyns ‘sowpApupid

9J9M papnpu|

saeal SIIIYLIBOSISO
9°€ + LL = uoneIASp YIIMm synpe Jspjo jo
pJepuels F uesaw dnoug e yum (£ = u)

‘sueak |g-|/ 28ued a8y uBisap 1s93350d-15333.

sajeIg pauNn
\m_xo(_uchuZ
pue>lied T|10¢

saWwy)|
33 JO SNIIYILIBOSISO
Yyum sjuaned
wouy umedp (/]|
= u) dnoug jonauod
pue (g|| = u) dnous
|[043u0d) pue (saeak e304 |eauswiuadxa
¥S'6 F 9565 30A) yum (e
sJeak 08-G€ 98ued 98y Pd||0JIUOD pIZIWOPURY

(s4e9A 9901 F TH'6S

elpu|
g I® 3@ JeZ3UG3 T10T

sueak 9

+ §'9% = uoneisp
pJepuels F o8 uesw plojewnayJ jo
Yyam saeak gz pue  dnouS e yum (9 = u)

07 usamiaq a8ued a8y uSisap 3s933s0d—1s910.g

syuaned splayIe

elpy|

[e32s91°L 10T

\h_

s3uipul4 jualjes S9Jnses|, awomnQ

adeso@ uonuaAIRIU|

A[epol uonuaAIRIU|

ady o|dwreg pue ugisag AnunoD) Jes )

/(s)4oyany

(ponunuod) *| a|qeL



Sharma

57

but one would need to consider the limitations. Besides the
design, the other shortcomings that need to be kept in mind while
interpreting the efficacy of yoga in arthritis are the small sample
sizes used in the studies, the lack of standardization of the yoga
interventions, and varying dosages of the interventions. The
sample sizes have generally been small with only 1 study having
sample size more than 100. Two studies used very small sample
sizes, for example, five'' and seven'? and were excluded. Power
calculations and sample size justifications are generally missing
from most of the reviewed studies. There have been no multi-
centric studies or large-scale studies that have been done with
this research problem. Future research should look at the possi-
bility of conducting large-scale studies. The yoga interventions
have been from a variety of schools of yoga and substantial num-
ber do not even identify any particular school. It is essential to
identify at least a few asanas, a few breathing techniques, relaxa-
tion pose (shava asana), and meditation that are common to all
yoga interventions. Although most interventions did mention use
of these techniques, it will be important for future research to
develop a checklist of essential techniques that can be replicated.
There has been a wide variability of intervention time that has
ranged from 6 to 46 hours. The mode has been 12 hours with
a mean of 18.6 hours. Twelve- to 18-hour interventions seem
to be ideal in view of both feasibility and practicality. These
interventions are able to make changes in the short term.
Long-term sustainability of effect is questionable in this short
approach. One intervention'® taught yoga for 2 weeks and then
required participants to practice daily for 10 weeks. This inter-
vention also resulted in significant improvements. Such an
approach can be quite promising and needs further replication.
Future research should aim at developing interventions that are
long range and require home practice by participants.

Another aspect pertaining to methodology of yoga interven-
tions is that none of the interventions used any behavioral the-
ory in the design and conduct of the intervention. Use of
behavioral theory such as social cognitive theory or theory of
planned behavior helps in discerning measurable program out-
comes. This method specifically helps in identifying the timing
of the intervention, helps in choosing the right mix of strate-
gies, improves replication, and fosters program efficiency and
effectiveness.*”

The final question that this review aimed at answering
was—“What are the common outcome measures measured
by studies and which ones are more important for future stud-
ies?” Both psychological and physiological measures were
used by the studies. Both self-report and objective assessments
were used by the studies. The most common outcome measure
was score on Western Ontario and McMaster Universities
Osteoarthritis Index for pain, stiffness, and physical function.
Several other studies have also measured pain and functioning
using other scales. The symptoms of arthritis, namely pain,
stiffness, movement, and functionality around the joint are
important markers that must be monitored by all research stud-
ies in this area. Some physiological measures that can be used
by future studies are C-reactive protein, rheumatoid factor (in
seropositive rheumatoid arthritis cases), lymphocyte count, and

serum uric acid (in gout). Sleep and depression scales can also
be used in conjunction with arthritis measures.

Conclusion

Arthritis is a major public health problem and one of the
approaches to address this problem is through yoga. A total
of 9 interventions from 2000 to June 2013 examined yoga and
its efficacy in alleviating symptoms of arthritis. Of these 9
interventions, 6 were able to demonstrate positive effects in
psychological or physiological outcome measures related to
arthritis. Despite the limitations of not all studies using rando-
mized controlled design, having smaller sample sizes, having
different outcome measures, having nonstandardized yoga
intervention, not using behavioral theory, and having varying
lengths of intervention, yoga is a promising modality for arthri-
tis. Future researchers must conduct large-scale and long-term
yoga interventions to study the effects of yoga on arthritis.
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