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Background: Knee osteoarthritis (KOA) is the most common form of arthritis, leading to pain
disability in seniors and increased health care utilization. Manual therapy is one widely used
physical treatment for KOA.

Objective: To evaluate the effectiveness and adverse events (AEs) of manual therapy compared
to other treatments for relieving pain, stiffness, and physical dysfunction in patients with KOA.

Study Design: A systematic review and meta-analysis of manual therapy for KOA.

Methods: We searched PubMed, EMBASE, the Cochrane Library, and Chinese databases for
relevant randomized controlled trials (RCTs) of manual therapy for patients with KOA from the
inception to October 2015 without language restrictions. RCTs compared manual therapy to
the placebo or other interventional control with an appropriate description of randomization.
Two reviewers independently conducted the search results identification, data extraction, and
methodological quality assessment. The methodological quality was assessed by PEDro scale.
Pooled data was expressed as standard mean difference (SMD), with 95% confident intervals (Cls)
in a random effects model. The meta-analysis of manual therapy for KOA on pain, stiffness, and
physical function were conducted.

Results: Fourteen studies involving 841 KOA participants compared to other treatments were
included. The methodological quality of most included RCTs was poor. The mean PEDro scale
score was 6.6. The meta-analyses results showed that manual therapy had statistically significant
effects on relieving pain (standardized mean difference, SMD = -0.61, 95% Cl -0.95 to -0.28, P
= 76%), stiffness (SMD = -0.58, 95% Cl -0.95 to -0.21, P = 81%), improving physical function
(SMD = -0.49, 95% Cl -0.76 to -0.22, P = 65%), and total score (SMD = -0.56, 95% Cl -0.78 to
-0.35, P=50%). But in the subgroups, manual therapy did not show significant improvements on
stiffness and physical function when treatment duration was less than 4 weeks. And the long-term
information for manual therapy was insufficient.

Limitations: The limitations of this systematic review include the paucity of literature and
inevitable heterogeneity between included studies.

Conclusion: The preliminary evidence from our study suggests that manual therapy might be
effective and safe for improving pain, stiffness, and physical function in KOA patients and could
be treated as complementary and alternative options. However, the evidence may be limited by
potential bias and poor methodological quality of included studies. High-quality RCTs with long-
term follow-up are warranted to confirm our findings.

Key words: Knee osteoarthritis, manual therapy, systematic review

Pain Physician 2017; 20:229-243

www.painphysicianjournal.com



Pain Physician: May/June 2017: 20:229-243

steoarthritis (OA) is the most common form
of arthritis, and the leading cause of disability
and pain affecting middle-aged and elderly
people worldwide (1,2), caused by structural changes
in joints resulting in pain, deterioration of function,
and disability (3,4). In Western countries, most people
over 65 years of age suffer from this disease (5), and
it is particularly common in the knee (6,7). Current
conventional treatments include non-pharmacological
measures, medication, and surgical procedures.
According to recommendations by the American
College of Rheumatology (ACR), the pharmacological
treatment of knee osteoarthritis (KOA) relies on
pain relief medication, such as acetaminophen, non-
steroidal anti-inflammatory drugs (NSAIDs), and
intraarticular injection. However gastrointestinal
upset and dose dependency are frequent problems
with these medications. For non-pharmacological
intervention, losing weight is strongly recommended,
but long-term acceptance or compliance of weight loss
is generally poor. In other words, interests in developing
alternative approaches for KOA are needed.Among
non-pharmacologic interventions, manual therapy is
widely used for musculoskeletal conditions. Manual
therapy means that doctors or patients only use their
hands to control deterioration of function and pain. In
the United States, massage is one of the most popular
complementary and alternative therapies (8). Every
country’s manual therapy style may be different,
but as a rule it involves massage, joint mobilization,
and manipulation. In recent years, several guidelines
recommended manual therapy as an adjunct to core
treatments (7,9,10). Three randomized controlled trials
(RCTs) have demonstrated that manual therapy could
reduce pain, alleviate stiffness, and improve physical
function (11-13). The most recent systematic review (SR)
suggests that manual therapy is effective compared to
no intervention (14), but it is no better than medication
or placebo for treating pain in patients with KOA.
However, the evidence is insufficient, mostly due to
excluding non-English publications and other kinds
of manipulations such as tuina (a manual therapy of
traditional Chinese medicine), for those studies mostly
are published in Chinese. Apart from this, meta-analysis
is not performed for heterogeneity using standardized
assessment tools and adverse events (AEs) are not
included.
For KOA patients, the most common symptoms
are pain, stiffness, and physical dysfunction, which also
affect quality of life (15). The Western Ontario and

McMaster Universities Osteoarthritis Index (WOMACQ) is
a self-report questionnaire for OA of the hip or knee,
with higher scores indicating more serious pain, poorer
physical function, and increased stiffness. It has been
widely used as a tool by clinical investigators to assess
patients with KOA. Since it was published in 1988, it
has been translated and validated in many languages
(16-22). The reliability, validity, and sensitivity to the
change in the physical condition of KOA patients has
been proven (16). Focusing on those important aspects
of clinical outcomes, we performed an updated system-
atic review and meta-analysis to critically evaluate the
effectiveness as well as AEs of manual therapy for KOA.

MEeTHODS

Study Selection

All eligible studies were randomized controlled
trials (RCTs). After duplicates were removed, abstracts
of all articles were independently screened based on
predefined inclusion criteria. There were no limitations
on the participants’ age, country, gender, and sample
size. The following selection criteria were applied: 1)
patients, a clear diagnosis of KOA; 2) intervention, in-
cluding manual therapy, massage, tuina, manipulation,
joint mobilization, and osteopathy.

Studies were excluded: 1) if the studies were not
RCTs; 2) if the outcome was not assessed by WOMAC;
3) if the intervention was multimodal treatment such as
manual therapy combined with pharmacologic; and 4)
if participants underwent surgery.

Data Sources and Searching Strategy

Relevant studies were retrieved from the follow-
ing electronic databases up to October 2015: PubMed,
EMBASE, Cochrane Library, China Knowledge Resource
Integrated Database (CNKI), Weipu Database for Chi-
nese Technical Periodicals (VIP), CBM, and Wanfang
Data, using all the possible Medical Subject Headings
(MeSH) and keywords: (manual ther* OR musculoskel-
etal manipulation OR manipulat* OR joint mobili* OR
tuina OR massage OR osteopath*) AND (osteoarthritis,
knee OR gonarthrosis OR osteoarthrosis OR osteoar-
thrit* OR osteoarthropathy OR arthralgia). The search
strategy consisted of 3 groups of terms. The first terms
were osteoarthritis, gonarthrosis, osteoarthrosis, os-
teoarthropathy, or arthralgia. The second terms were
musculoskeletal manipulation, manual therapy, joint
mobilization, tuina, massage, or osteopathy, and the
last term was random. We combined these terms for
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the search. There was no limitation to study publication
status or language. The three main database search
strategies were presented in Appendix .

Study Selection and Date Abstraction

We scanned all records by title and abstract to
identify relevant studies. Then full text articles were
retrieved for further analysis. Two researchers (YLC
and HYH) independently conducted study selection
and extracted data of studies meeting the predefined
criteria. The data of every study included the first au-
thor, publication year, sample size, participants’ mean
age, outcome assessment, duration of treatment, and
type of study. If there were disagreements, the authors
reached consensus by discussing them with the third
author (YX2).

Methodological Quality Assessment

Two researchers (XZW and TL) independently as-
sessed the methodological quality of each article using
the PEDro scale. The PEDro scale is based on the Delphi
list and has been reported to have sufficient reliability
for RCTs of physical therapy in systematic reviews (23).
The PEDro scale consists of 11 items, including (1) speci-
fied eligibility criteria of studies, (2) random allocation
of studies, (3) concealed allocation, (4) similarity be-
tween groups at baseline, (5) blinding of all subjects, (6)
blinding of all therapists, (7) blinding of all assessors, (8)
less than 15% dropouts, (9) intention to treat analysis,
(10) statistical comparisons between-group, and (11)
point measures and variability data. Item 2 through 11
were used to calculate the PEDro score. Each item was
scored as either 1 or 0 according to whether the item
was met or not, respectively. The score was summed
and a higher score represents a better methodological
quality. When the PEDro score exceeds the cut-off point
6, this indicates high quality (23). Disagreement was
resolved by discussion with the third review author (JP).
If a study ranked as low quality it was still included, but
this might reduce our confidence of recommendation.

Data Synthesis and Analysis

All data were combined and analyzed using
Cochrane Collaboration software (Review Manager
Version 5.2 for Windows; Copenhagen: The Nordic
Cochrane Centre). The WOMAC index including 3 items
was used to evaluate hip or knee OA patients, i.e. pain,
stiffness, and physical function. Each item consisted of
24 parameters. Higher WOMAC scores indicated greater
pain, stiffness, or physical disability. Because of differ-

ent subscales of WOMAC measuring the outcomes,
and property of continuous variables, we choose the
standard mean difference (SMD) to calculate the mean
difference (24). The mean changes in outcome mea-
sures between the end of the final intervention and
the baseline was used to assess the difference between
the manual therapy group and control group in the
meta-analyses. SMD and 95% confidence intervals
(Cls) were calculated. All the treatment effectiveness
estimates summary calculations used a random effects
model. For the heterogeneity, we used the P statistic, a
guantitative measure to assess it (25). Results with an
P of 25% to 50% indicated low heterogeneous, P of
50% to 75% indicated moderate heterogeneous, and
P above 75% indicated high heterogeneous (25). If the
heterogeneous rate is too high, the result of the analy-
sis will be biased. So, when P > 50%, the heterogeneity
was moderate or high, we should try to seek out the
potential sources of it by sensitivity analysis. In view of
different treatment duration, subgroups analyses were
performed. AEs were also considered.

REesuLTs

Result of Search

Seven electronic databases (3 English and 4 Chi-
nese) were searched. Of the 2,249 originally identified
publications, 1,078 were excluded for duplication. In
the following title and abstract screening, 1,072 studies
were excluded for not meeting the included criteria.
A further 99 potentially related records were retrieved
and reviewed for full text. Of which, 85 studies were
excluded because they were not RCTs (n = 3), the
outcome assessment was not WOMAC (n = 48), they
were only abstracts (n = 4), they included multimodal
treatment (n = 22), they were study protocols (n = 4),
or they had unrelated outcomes (n = 4). A final library
of 14 articles remained for meta-analysis. The articles
selection process is summarized in Fig. 1.

Study Characteristics

Of the 14 RCTs, 9 were published in English (13,26-
29) and 5 were published in Chinese (30-38). All studies
were parallel designed RCTs and conducted in a single
center. The sample size of the studies ranged from 36
to 120 (total 841, including 233 men and 608 women).
All participants were older adults.

Maitlan joint mobilization, Swedish massage, Chi-
nese tuina, self-massage, acupressure, manipulation,
and manual stretching were the main KOA techniques
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Records identified through database
searching (n=2249);

PubMed (n=171), EMBASE (n=78),
Cochrane Library (n=74), CBM (n=658),
CNKI (n=331),  Wanfang(n=536),
VIP(n=401)

Additional records identified through other
sources (n=0)

After duplicates removed (n=1171)

Records screened (n=1171)

Records excluded
(n=1072)

3

Full-text articles assessed
for eligibility (n=99)

Full-text articles excluded,
with reasons

A

not RCTs (n=3)
not WOMAC (n=48)

Studies included in
qualitative synthesis
(n=14)

only abstract (n=4)
multimodal treatment (n=22)
study protocol (n=4)

unsuitable data (n=4)

Studies included in
quantitative synthesis
(meta-analysis) (n=14)

Fig. 1. Flow diagram of studies considered for review.

applied. Each time of treatment ranged from about 20 to
60 minutes. Treatment frequency was once a week (28),
twice weekly (27,35,37), 3 times a week (26,30,34), even
7 times weekly, or ranged from twice a week to once
weekly depending on the protocol (13), and treatment
duration ranged from 2 to 12 weeks. All study outcomes
used WOMAC, while 10 studies (13,26-29,31-33,35,36)
described pain, stiffness, function, and total score, one
study (37) described pain, stiffness, and function score,
and the other 3 studies (30,34,38) described total score.
Details of the included studies were listed in Table 1.

Methodological Quality

The quality score of the included studies was
summarized in Table 2. The total score of PEDro scale
ranged from 6 to 9 points, with a theoretical maximum
of 10 points. Most studies exceeded the cut-off 6, but
they could not be considered high quality with 6 or 7
points for most of them. Only 2 studies scored 9 points.
There were serious flaws in terms of concealed alloca-
tion, subject blinding, therapist blinding, and assessor
blinding. In the remaining items of the PEDro scale, the
studies had higher methodological quality.

232

www.painphysicianjournal.com



Manual Therapy for Knee Osteoarthritis

MNM M M &MMMMNMW 1) 8103 UI sawn) MMMMMMM (tpuow 1) [e303 Ut s (1€) Tonuo)
ON|  ID¥ 00>d ssougng oMy K143 39110 28e50(] ST ‘skep omy £1949 25u0 28esoq (18) LN AN | (17/12) 29 | (c€) 710T Suag
eurny :Aderay) fenuey
s00<d ureg ampundnoy
P S00>d 2100 [eJ0], | 29U JO ASIDIOXD [BUOTIOUNY (se2M¥)
. S00>d UOT}OUN,] + (SooM F) [e30) UT sawn) | [e30) Ul sawm) 8¢ A[rep 2ouo :98esoq (0g) [o1nu0D ) .
A -oﬁ%hn S00<d ssaupng 8¢ Arep 25u0 :28eso | 29U JO ASIOIAXA [euonduny + Aderay) (0€) LN 96v/voy | (#7/91) 09 (1¢) ztoz na
1oUS S00>d ureq ampoundnoy renueuwr sSueduam :Aderor) renuey
syoam ¥ :a8eso(g (922 7) [e103 (07) [onu0)
ON| 1DY S00<d |  2103smOL S ut sown 71 Apppam sawm ¢ :afesoq L0919 | (Lz/st) Ty | (0€) 900 NI
! JPS . () IN
eurn) :Adexay) enuejy
S00<d 21005 [e)0],
91D [eNsn + (SYoom 10}
S00<d uonoung v b N,c i (12) To1u0) e (62)
ON 104 00 < B ared Tensn) | Ut sawm 09 Appeom sowmn ¢ :afesoq @ 6'65/S€9 | (9€/0) 9¢ 210z Sue
4 ik amssaxdnoe :Aderay) enuey L Hz
S0°0<d ureqd
. 21D [ENSN + [£)0) UT SAWIT} 7 QW) ©
500>d 21098 [10L Urur ()9 “s9Mm § 10 A[oom 20U0 uay)
S00>d uonoung . . (¥€) 10nu0D 00 /5 (€1)
ON 10Y 00 ssoumg a1ed Tens() $P9M ¥ 1811y ) Ut 201Mm) :98es0( #6) TOUOL | (ES/SDIBY | o e
el d N .m anbrupay sfessewr onnaderayy IN 1rod
§00>d red Apoq-1ny ystpams :£dexayy [enuey
co0og|  womung GEN
ON 104 mo.o >d mw%a . d ared [ensp) | [30) Ul sawy § Apjeam 0Uo :23eso(] (s¢) fonuo) 9'€9/9°79 | (8€/2T) 0S amEAw@S
s00<d S o8essewr ysipamg :Aderay) renuejy (50) IN i Hod
S00>d ured
S00>d 21008 [e)0], 218D [ensn + (SyoaM 1) [€30)
S00>d uonounyg ur sawr) gz ‘Ap[eam 201my :a8esoq (81) [onu0) . . (22)
N Lo S00<d SSUNS 2162 [PNs)) spsnw sdaorrpenb o) (81) LN 9'59/8'59 | (81/81) 9¢ €102 SUDpy
S00>d ureq Ajdde o3essew-ypas :Aderorp) renuey
ISIDIIXD + (SY2oM
500>d CHOEREL, | R pER 3SIDIIXA + (SY29M ) [810) UT SaWT) 7T
S00>d uonoung sowir) ¢ “ww%om_gumm proo | . (52) Tonuo)
ON 10¥ . Apam sawm ¢ :a8eso( uonezZIIqow 09-0% | (92/¥2) 0S (97) 10T TV
S0'0>d SSAUIIIIS TIIM UOTIRNWNS ATIN . (s7) IN
jurof ueprepy :Adeoy) renuey
S00>d ured | [eOLI)O9[F SNOSUBINISUEI],)
syuagereorsAydonyoarg
sony | UBIOD | oouenpp | (OVINOM) dnoad onmoy dnoad xapuy (u)dnoxy | (y/psawax | (4/) aeak
SOUL Apmg dnoagrayug souI09IN() HonuIAINU] Apmg ‘ueopy ‘0S8y | sweneg | “oyine isiny

YO LQ\A&SL@.&& Jonunw .\c wmwﬁwmﬁ:ow\.ﬂ@ 21 %.E.:GSNBQQ popmnjoul syp1L] pajjojuod pazruopun.d ,\ac SINSLIIIDIDYT) *T OT@@,H

233

www.painphysicianjournal.com



20:229-243

Pain Physician: May/June 2017

"pa310da1 10U YN XOpU] SHLIY)IL0)SO) SIAISIATUN IASBIADIA PUE OLIBIUQ WISIM :DVINOM ‘Ade1ay) [enuewr: [ JA 0IU0D)/UOTIUIAINU] D)/ D[RWI /BN /I 2ION

[B20) UT saw) G ‘OuIT) €
[wg 7 ‘shep £ aouo :a8esoq
uondafur

(Sy[o9M ) [€30) UI sawry

QuIn © urw 67 Aep e 9ouo :23eso 01U0
ON 10¥ S00>d 1008 [€10], areuornyedy wngpog + | 8¢ 7HH M STEER a)  (ononued 195/€°25 | (€¥/L€) 08 | (8€) T10T ovyZ
anbruypay (ov) IN
[£303 Ul SaUIL 8 *dun ¥ Guimerp orwreudp :Adesoy) enue
#1 Aep e 2ouo0 :28eso(q HeIp ot P h W
qIX093[30 [e1Q
. (puowr 1)
o 0| | T smn e | o | (O)08W0 | (ws)
N| LO¥ MW.M Mw WMM 0 Apppos a0ty 3350 s i o MEH e m (09) LY VT/819 | (S6/SD0TL | o g
: amjpundnoy T h
MWM w M SMMMMHMW (SXam ) e303 Ut Sauy [e303 U sow) g7 Aep e wucﬁmwwwwm\,om (82) [o13u0)
k| 1OW 00 < ssoupmg 8¢ *fep © 20u0 :a8esoq o {deaoy (12) LY 079/€19 | (IP/AD)SS | (9€) T10Z &
. ewse[deje) .
S00>d ureq renueur ur(3ui( :Aderayy renuepy
mo“o >d 21005 [8J0T, | [30) .E SYooM § &w@.m sowmn (ST O e
S 101 00=>d ronoud € ‘aum © SJeof ¢ :desoq] QUIN B UTW (7 Y92M B 201M) 2Feso(] e 6'65/8°9S | (67/11)09 | (S€) 0T0T UeX
S0°0<d ssoupng | (SpLIO[yd01pAY sururesoon|s : : ‘ (0) LN
. uonendruew g 1ys :Adesoy) renuey
S0°0>d ureq [e10) amnsded rng
(SY99M §) Te101 UT sowm) 7 ((2om 8) [¢101
. . . Ul SaWT) 7 YoaMm e sawy ¢ :a8eso(] (¥2) Tonuo) . )
RN LOY S0'0<d 9I03S TeJ0], | "[99M B ST} 3211} :28esoq S'19/5°6S (8%/21) 09 (¥€) 600T NIO
Adesayy (9€) IN
armmpundnoy
uonmnsal pue eurny :Aderoy) renuejy
S0°0>d 21008 [eJO, [30) UT $Y2aM 7 Quun) (S¥22M 7) [B10) UT ST} 7T ‘QuiIn)
S00>d uonpuny | e Jwgy Aep e 2ouo :98esoq B UIW ()7 Y22M B saw) 9 :98eso(] (1€) [onU0D ) )
oK 101 o ssougns $19]qe} SSTIPI-PUTEISNS Adezog (19) IN €59/7€9 | (6¥/€1)T9 | (£€) 0107 3uag
S00>d ureq WNIPOS JeUJOPIP [BIO renuewr ur(Sur( :Adexay) enueyy
oy | TFIRP | oowermp | (OVINOA) dnoa3 jonuoy dno3 xapuy (wdnoxy | (ymsiwax | (/W) xeak
SUL Apmg dnoaSiayug sour021n() UONUIA U] Apmg ‘ueapy ‘Y sjuane | ‘royne 1sany

“FO 10f Kdvaayy ppnuvwr fo ssausaraffo oy Sunpnypaa papnpur sppLy PagjoLU0d PazIUIOPUDL [0 SINSLIIIDIDYY) *("Ju0d) T J[qe],

www.painphysicianjournal.com

234



Manual Therapy for Knee Osteoarthritis

—
«
2 ololala|n|o|lo|lo|n|n|[vo|l0o|v]| v
E
E
-
= !
EsF 8
o FE=
w
' =)
g . 9
o?.ﬂ
e L
==}
)
5]
£
- W
$§E
SEZ | =~~~ =]~~~ =] ~=|~|~]|~]|~
% E
R
-
Sz
2% | == =] = =] =]~ =] =~ ~]| =] ~
Vh
=
£ e
S £
B =
%'U o|lo|—~|~|o|o|lo|o|lo|oc|lo|o|le|e
2 2
< =
3
Z
= .=
E'g oc|lo|lo|o|o|oc|o|c|o|oc|lo|oc|lo|e
£ =
=
oo
g2
—c o|lo|~|~|o|loc|loc|oc|lo|oc|lo|o|o|o
=2
n =
-
< QO
= 8
=3 | == == =] = == =] =] ==~
‘-
£ =
=2
wn
=
R
R =
% 88 Slo|l~H|—~|—~|lo|o|o|~H|—~|S|o|o| o
= ==
HEEE
>
= =1
< EO
E =
= "gg —. | ==~ =~ =]~ == =]~~~
RS = O
= =
S
=
= 2 4
= =
3 = ‘=
3 = 3 | == == == = =]~ =] =] =]~
S -E"D';
S = @
=
=
S
b Q| =
: 518208 | |sla 8|z
— | ~ ~ ©
S > P RIS e B =l R R B A D
= ] S|l2|oS|Q(a] e olo| ol
~ o
A = ||| |3 —~| x| S mO-—«
) & slalglglslg|lals]|s|82&]3]S
I @ oo S N || DD —~| o N
Q) SIS|E|E| 2RI | o V||| & o
= = =[5 8| =|=| 5| 8|29 E|=
i) =S| =2l o]l o|l=]| & S| O | B B|e|S|S
é“ < | < |~ AINIS|IA|ER[E|[D =] N|N

0: does not meet the included criteria; 1: meets the included criteria.

Effects of Interventions

Effectiveness of Manual Therapy on Pain

There were 11 studies reporting pain for
KOA (13,26-29,31-33,35-37). The meta-analysis
showed favorable effects of manual therapy on
pain relief (SMD = -0.61, 95% Cl -0.95 - -0.28,
P = 0.0003, P for heterogeneity < 0.00001, P =
76%) (Fig. 2). According to different treatment
durations, we conducted subgroup analyses: < 4
weeks, 4 weeks, and > 4 weeks. For duration <
4 weeks (SMD = -0.49, 95% Cl -0.85 - -0.13, P =
0.007, P for heterogeneity = 0.85, P = 0%); dura-
tion = 4 weeks (SMD =-0.39, 95% Cl-0.76 —-0.02,
P = 0.04, P for heterogeneity = 0.005, P = 70%);
duration > 4 weeks (SMD = -0.87, 95% Cl -1.55 -
-0.18, P = 0.01, P for heterogeneity = 0.003, P =
79%), manual therapy significantly relieve pain
(Fig. 3).

Effectiveness of Manual Therapy on
Stiffness

Eleven studies assessed the effectiveness of
manual therapy on stiffness for KOA versus con-
trol (13,26-29,31-33,35-37). The meta-analysis
showed superior effects of manual therapy on
stiffness relief (SMD =-0.58, 95% Cl -0.95 --0.21,
P = 0.002, P for heterogeneity < 0.00001, P =
81%) (Fig. 2). In the subgroup analyses, manual
therapy did not relieve stiffness for duration <
4 weeks (SMD = -0.09, 95% Cl -0.45 - -0.26, P =
0.60, P for heterogeneity = 0.37, P = 0%), but for
duration = 4 weeks (SMD = -0.32, 95% CI -0.59
--0.06, P = 0.02, P for heterogeneity = 0.13, P =
42%) and duration > 4 weeks (SMD =-1.11, 95%
Cl -1.88 — -0.34, P = 0.005, P for heterogeneity <
0.00001, P = 87%) (Fig. 4).

Effectiveness of Manual Therapy on
Physical Function

Eleven RCTs tested the effectiveness of man-
ual therapy on physical function for KOA versus
control (13,26-29,31-33,35-37). The aggregated
results of these studies suggest that manual
therapy significantly improves physical function
(SMD =-0.49, 95% Cl -0.76 — -0.22, P = 0.0004, P
for heterogeneity = 0.002, P = 65%) (Fig. 2). In
the subgroup analyses, manual therapy signifi-
cantly improved physical function for duration
> 4 weeks (SMD = -0.72, 95% Cl -1.23 - -0.22,
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Al 2014 (26)
Atkins 2013(27)
Du 2012(31)
Fang 2010 (33)
Feng 2014 (32)
Pardman 2006(13)
Pariman 2012 (28)
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Fig. 2. A forest plot of meta-analysis of the included studies comparing manual therapy group with control group in change of
pain, stiffness, physical function and total score.
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Fig. 3. A forest plot of the subgroup analyses of the included studies comparing manual therapy group with control group in
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P = 0.005, P for heterogeneity = 0.006, P = 72%). But
there was no significant improvement for duration <
4 weeks (SMD = -0.50, 95% CI -1.09 - -0.08, P = 0.09, P
for heterogeneity =0.11, P=62%), nor for duration =4
weeks (SMD = -0.18, 95% Cl -0.38 - 0.01, P = 0.07, P for
heterogeneity = 0.51) (Fig. 5).

Effectiveness of Manual Therapy on Total Score

Thirteen studies assessed the effect of manual
therapy on total score for KOA versus control (13,26-
36,38). The results showed manual therapy significantly
improved KOA (SMD = -0.56, 95% Cl -0.78 — -0.35, P <
0.00001, P for heterogeneity = 0.02, P=50%) (Fig. 2). In
the subgroup analyses, manual therapy was beneficial
for the management of KOA for duration < 4 weeks
(SMD = -0.52, 95% CI -0.97 — -0.08, P = 0.02, P for het-
erogeneity = 0.22, P = 33%), duration = 4 weeks (SMD =
-0.47,95% Cl-0.72--0.23, P=0.0002, P for heterogene-
ity = 0.09, P = 43%), and > 4 weeks (SMD = -0.65, 95%
Cl -1.04 - -0.26, P = 0.001, P for heterogeneity = 0.02, P
=63%) (Fig. 6).

Finally, a funnel plot was performed for pain (n

11 RCTs), stiffness (n = 11 RCTs), physical function (n
11 RCTs), and total score (n = 13 RCTs), respectively.
However it was difficult to interpret the result of pub-
lication bias because of the limitation of RCTs (Fig. 7).

Adverse Events

Of 14 studies with AEs of manual therapy, only one
study reported that one participant felt increased dis-
comfort and refused to complete the assessment. Seven
studies (53.8%) did not report whether they had AEs
or not. The remaining 6 studies (46.2%) stated that no
AEs occurred.

Discussion

In our review, manual therapy was defined as
contact with the soft tissues, bones, and joints with the
hands, arms, or elbows of the practitioners to enhance
the therapeutic effect. It is one of the oldest forms of
treatment, and has been used all over the word since
ancient times. It involved mobilization, manipulation,
massage, and Chinese tuina techniques.

Recently, there have been an increasing number
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Fig. 5. A forest plot of the subgroup analyses of the included studies comparing manual therapy group with control group in
change of physical function.
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Fig. 6. A forest plot of the subgroup analyses of the included studies comparing Manual Therapy group with control group in
changes of WOMAC total score.
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of studies aimed at the therapeutic effect of manual
therapy for KOA. However, the contribution of manual
therapy to manage KOA still remains unclear. There was
a systematic review on manual therapy compared to
other treatments for KOA in 2011, and the authors did
not find any significant evidence regarding the efficacy
of manual therapy compared to placebo or meloxicam
due to the limited number of studies included and the
high risk of bias (14). However, the studies it included
were not enough, because they only included studies
published in English. We carefully researched relevant
clinical outcomes, including pain, stiffness, function,
and total score.

The major purpose of this meta-analysis was to up-
date and complete the evidence by adding recent RCTs
assessing the effects of manual therapy for patients
with KOA. We found that manual therapy significantly
reduces pain, alleviates stiffness, and improves physical
function in patients with KOA. Our results indicated
that manual therapy was beneficial in management
of KOA and could be available in rehabilitation pro-
grams as a complementary and alternative medicine
for patients. But the quality of the included studies was
generally poor.

In KOA management, the most important goals are
to relieve pain and stiffness, improve physical function
and quality of life, and stop the development (39,40).
Manual therapy includes many techniques, and is re-
garded as an effective non-pharmaceutical therapy in
the management of OA (41,42). In western countries,
the most common treatments are joint mobilization,
manipulation, and massage. These treatments are com-
monly used in clinical practice. The surveys showed that
96% of Irish physical therapists (43) and 64% of British
therapists (44) use manual therapy in the management
of patients with hip and knee OA. In China, the symp-
toms of KOA belong to “Bi-arthralgia” and “flaccidity,”
a conception of Traditional Chinese Medicine (TCM)
(45). Tuina, a form of manual therapy, is widely used
for the treatment of KOA in Chinese hospitals. The spe-
cific mechanism of the manual therapy is not clear. One
early study reviewed physiological benefits to include
increasing blood flow.

Our study showed that manual therapy is effec-
tive in lessening pain, relieving stiffness, and improv-
ing physical function in patients with KOA. Subgroup
analyses suggested that a dose duration of < 4 weeks
manual therapy can reduce pain, = 4 weeks can reduce
pain and stiffness, and > 4 weeks reduce pain and
stiffness, and improve physical function. The positive

results of our systematic review were consistent with
relevant clinical guidelines. The clinical guidelines from
the National Institute for Health and Care Excellence
(NICE) in 2008 recommended manipulation and stretch-
ing as an adjunct to core treatment in the management
of KOA (9). The recommendations for the non-surgical
management of hip and knee OA from the Royal Aus-
tralian College of General Practitioners (RACP) also
found evidence for massage therapy, although the
evidence grade was D (10). This indicated that manual
therapy had a proven effect on KOA. The results of 2
studies supported that finding, and demonstrated the
potential for pain-relief through manual therapy in
KOA (46,47). Our results were not exactly similar to the
latest SR (14). It suggested that manual therapy was no
better than a placebo or Meloxicam medication, but
massage was effective compared to no intervention.
The number of RCTs and included patients was small,
so this result based on 3 studies with a high risk of bias
was inconclusive. The authors did not perform a quan-
titative analysis due to the use of different assessment
measures evaluating outcomes. Therefore, we pooled
the outcome measures evaluated by WOMAC for the
meta-analysis. The outcomes of interest consisted of
pain, stiffness, and physical function. We included more
studies, and performed meta-analysis to assess the ef-
fect of manual therapy on KOA according to different
durations. Our systematic review provided stronger
evidence of reduced pain and stiffness and improved
physical function.

In non-pharmacological studies, experience of
the therapist was an important factor affecting the
outcome. In our review, information about the thera-
pists was not disclosed in most studies. Three studies
reported the treatment was delivered by several prac-
titioners (13,27,28), but all the therapists were licensed
and experienced. One study used the same therapist for
all participants (35). Therapist training was provided
in 3 studies (27,29,31). The difference in experience
and skills among studies may contribute to discordant
results.

We found no significant side effects or AEs associ-
ated with manual therapy except that one patient felt
uncomfortable. Participants had relatively high adher-
ence in most studies, indicating that the use of manual
therapy was safe. According to a recent SR about AEs,
massage therapy was not completely safe for all condi-
tions (48). For example, certain spinal manipulation has
been reported with serious AEs. However, for KOA, AEs
were not encountered and therefore we consider the
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treatment to be safe in this context.

Regarding the long-term effect of manual therapy
on OA, so far only 3 studies were reported. The first
trial showed that the effective rate of manual therapy
was higher than the control group (37). In the second
study, although the 3-months recurrence rate of the
treatment group was less than the control group, the
statistical analysis is of no difference (31). In the third
study, there were also no significant difference between
manual therapy and control group at 24-weeks follow
up (28). Therefore, long-term outcomes of manual
therapy on OA need to be further explored.

There were a number of limitations in our review.
Firstly, the distorting effects of publication and location
bias on systematic reviews and meta-analyses may re-
main as documented by other studies (49-51). Although
we were confident that our search strategy located all
relevant data and had performed a funnel plot for the
outcomes, it was difficult to explain the publication
bias. Another possible source of bias was that some
negative studies of manual therapy for KOA may be un-
published. Some of the studies were published in China,
where journals are prone to report only positive studies

(52), so our review may be affected by potential poor
data. Secondly, most eligible studies had poor quality.
Because of inadequate reporting of methodology in
these studies, inappropriate allocation, concealment,
and shortage of blinding may exaggerate the results of
the outcome measures (53,54). Thirdly, our analysis was
based on 14 RCTs with a relatively small sample size.
Compared with larger sample studies, the treatment
effect may be overestimated in smaller studies. Finally,
our review may be affected by the high heterogene-
ity of manual therapy, and AEs were not sufficiently
reported.

ConcLUSIONS

In summary, 14 RCTs were analyzed in our system-
atic review, evaluating the efficacy of manual therapy
on pain, stiffness, and physical function in patients
with KOA. The positive findings suggested that manual
therapy was an effective complementary and alterna-
tive treatment for KOA pain, stiffness, and physical
function. However, high—quality RCTs with long follow-
up are warranted to confirm our findings.
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