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Musculoskeletal (MSK) conditions are very common and represent a major concern for the society and global
health. The manual therapy technique Mulligan's Mobilisation with Movement (MWM) has shown promising
results in treating a variety of MSK conditions. The aim of this review was to systematically review the literature
to establish whether MWM treatment is effective for improving pain and function in patients with MSK con-
ditions related to peripheral joints.

Methods: Seven electronic databases (MEDLINE (through Ovid), EMBASE (through ovid), CINAHL (through
EBSCO), Cochrane (CENTRAL), Web of Science, SPORTDiscus (through EBSCO) AND PEDro) were searched up
to November 2017 for randomized controlled trials (RCTs). The quality of the evidence was rated using the
GRADE approach.

Results: Seven published trials were identified in which all trials presented positive clinical outcome in pain and
function of MWM. Moderate quality evidence was found for the effectiveness of MWM in pain and function in
patients with chronic ankle instability (CAI) and hip osteoarthritis (OA). There was found low quality evidence
for shoulder impingement syndrome (SIS) and low and very low quality evidence for lateral epicondylalgia.
Conclusion: Overall MWM interventions applied to peripheral joints seems to be superior to placebo and no
intervention controls, but not in comparison with other medical or physiotherapy interventions. There is a need
for more high quality trials that investigate the short and long-term effect of a series of MWM interventions.

1. Introduction

Musculoskeletal (MSK) conditions are ubiquitous, representing ap-
proximately 20% of the consultations in primary care in the UK (Urwin
et al., 1998; Jordan et al., 2010). 33% of the population of the United
States was reported to suffer from MSK conditions between 2009 and
2011 (Yelin et al., 2016). The upper and lower limbs are reported to
represent 33.2% and 16% respectively of all musculoskeletal con-
sultations (Jordan et al., 2010).

Manual therapy has shown promising clinical effects in managing
musculoskeletal conditions (Voogt et al., 2015). Manual therapy con-
sists of several different treatments, including techniques initially ad-
vocated by Brian Mulligan (Mulligan, 2010; Wise, 2015). Mulligan
described treatment techniques combining passive accessory joint ap-
plication with repetitive active or passive physiological movements
(Mulligan, 2010). These techniques can be applied to the spinal joints
(referred to as sustained natural apophyseal glides (SNAGS)) or per-
ipheral joints (Mobilisation with movement (MWM)). This study will
focus on the peripheral joints and thereby Mulligan's MWM. This
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technique was developed by Brian Mulligan in the 1980s and is a
common treatment for a variety of joint related and soft tissue condi-
tions of the upper and lower limbs (Hing et al., 2009; Mulligan, 2010).
According to Mulligan, the physiological movement should be per-
formed pain-free (Mulligan, 2010) with accessory glides being applied
in the direction causing the greatest improvement of the previous
painful movement (Mulligan, 2010; Vicenzino et al., 2011).

MWMs have shown promising clinical results such as reduction of
pain and improved range of motion (ROM) (Vicenzino et al., 2001,
2006; Hing et al., 2009). Originally, these effects were thought to occur
as a result of correction of positional faults in the joint (Mulligan,
2010), however, this has not been supported by research (Vicenzino
et al., 2007; Hing et al., 2009). Contemporary understanding suggests
underlying neurophysiological mechanisms of MWM (Vicenzino et al.,
2001, 2007; Paungmali et al., 2003, 2004). Additionally, mechanisms
may include reduction in fear of movement and placebo (Vicenzino
et al., 2011).

Two published systematic reviews have investigated the effects of
MWM performed to the peripheral joints (Hing et al., 2009; Vicenzino
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et al., 2011). Even though these studies found overall positive clinical
effects for MWM, the authors highlighted the need for further studies
with improved methodology. Since then a number of additional studies
have been conducted thus a current review was deemed appropriate.
The aim of this systematic review was to evaluate the effect of MWM
performed on peripheral joints in people with MSK conditions to collate
evidence of the effectiveness of this treatment technique.

2. Methods

This systematic review is reported following the PRISMA-guidelines
(Liberati et al., 2009).

2.1. Search strategy

An electronic search with no date restrictions was performed by one
researcher in October 2017 using the following databases: MEDLINE
and EMBASE (through ovid), CINAHL (through EBSCO), Cochrane
(CENTRAL), Web of Science, SPORTDiscus (through EBSCO) AND
PEDro. The search terms were adapted for the particular databases and
included “mobili* with movement” OR MWM OR mulligan* OR “mul-
ligan mobili*” OR “man* therapy” AND mobili*. The electronic search
was complemented by hand searching the reference lists of relevant
articles.

2.2. Study selection

The study selection were undertaken by one reviewer according to
the following criteria:

2.2.1. Design

Published, English language randomized control trials (RCTs) were
eligible for inclusion. The review was limited to RCTs with parallel
group design as this design is the most appropriate for measuring the
effectiveness of an intervention (Sibbald and Roland, 1998), and has the
highest level of evidence in research (Van Tulder et al., 2003). Other
research designs, such as case studies and crossover studies were ex-
cluded.

2.2.2. Participants

This review included studies with participants with MSK conditions
in the upper or lower limbs independent of age and duration of
symptoms. Studies including animals, cadavers, asymptomatic or post-
surgical participants were excluded.

2.2.3. Interventions and comparison

Studies including Mulligan's MWM performed on peripheral joints
alone or combined with other interventions were included. The MWM
intervention had to be compared with a placebo intervention, no
treatment control or no manual contact control. Eligible studies could
additionally include other comparison interventions, such as phy-
siotherapy or medical interventions.

2.2.4. Outcome measures

This review was not limited to any specific outcome measures for
inclusion. All outcome measures of pain, physical measures and func-
tion were eligible.

2.3. Data extraction

Key data of each study was extracted in a data extraction form de-
scribed by Wright et al. (2007). Study characteristics, participant
characteristics, interventions, comparison interventions, outcome
measures and results were included in the data extraction.
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2.4. Risk of bias assessment

The risk of bias of the eligible studies was assessed using the 12 item
criteria recommended by the Cochrane Back Review Group. The criteria
were scored as “yes (low risk of bias), “no” (high risk of bias) or “un-
clear”. The tool provides a maximum score of 12 points and a study
with a score of six or more was defined as a study with a low risk of bias
(Furlan et al.,, 2009). Two researchers assessed the studies in-
dependently and disagreement was resolved by consensus. The inter-
rater reliability was evaluated by the Cohen's Kappa statistics for
overall agreement (www.graphpad.com).

2.5. Data synthesis

Due to heterogeneity of the included studies regarding diagnosis,
body region, intervention and outcome measures, a meta-analysis was
not possible. Therefore a narrative synthesis using the GRADE approach
was used to evaluate the quality of evidence and strength of re-
commendations (Guyatt et al., 2008). The GRADE approach is divided
into four levels of evidence. High: We are very confident that the true
effect lies close to that of the estimate of the effect. Moderate: We are
moderately confident in the effect estimate. The true effect is likely to
be close to the estimate of the effect, but there is a possibility that it is
substantially different. Low: Our confidence of the effect estimate is
limited. The true effect may be substantially different from the estimate
of the effect. Very low: We have very little confidence in the effect
estimate: The true effect is likely to be substantially different from the
estimate of effect (Balshem et al., 2011).

The quality of evidence was based upon five categories and down-
graded by one level for each of the factor that was not encountered:
Study limitations (Risk of bias), imprecision, inconsistency of results,
indirectness of evidence and reporting bias (Guyatt et al., 2008;
Balshem et al., 2011).

3. Results
3.1. Study selection

The electronic search was performed in October 2016 and updated
October 2017. The results of the search of the different databases are
outlined in Fig. 1. The search of the 7 databases and the secondary
searches identified 174 relevant records after removal of duplicates.
After a screening of the titles and abstracts, 51 studies were assessed in
full-text against the inclusion criteria. Nineteen studies were excluded
because of study design, 25 studies were excluded due to lack of control
or placebo intervention. At the end of the study selection process, seven
studies were included in this systematic review. Fig. 1 show the flow of
the search result and study selection.

3.2. Risk of bias and quality of evidence

The risk of bias assessment of all studies in this systematic review is
summarised in Table 1. The mean quality score was 9 out of 12. None of
the studies demonstrated adequate therapist blinding, and four studies
(57%) showed adequate participant blinding. Four studies (57%) de-
monstrated inadequate concealed allocation. The inter-rater reliability
was very good (Kappa = 0.96, SE = 0.029), which is characterised as
almost perfect agreement (Cohen, 1960). The only item that the two
researchers disagreed was the item of patient blinding.

3.3. Study characteristics

The characteristics of each study are summarised in Table 2. The
studies included in total 463 participants with sample sizes ranging
from 10 to 190. The included studies investigated the effects of MWM
performed on four different peripheral joints; the hip joint (2 studies),
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Fig. 1. Flow Diagram.

ankle joint (2 studies), shoulder joint (1 study) and elbow joint (2
studies). The participants were diagnosed with hip osteoarthritis
(Beselga et al., 2016; Zemadanis et al., 2017), chronic ankle instability
(Cruz-Diaz et al., 2015; Marrén-Gémez et al., 2015), shoulder im-
pingement syndrome (Delgado-Gil et al., 2015), and lateral epicondy-
lalgia (Bisset et al., 2006; Kim et al., 2012).

The studies included compared MWM with several different com-
parison interventions. Six studies compared two groups in which one
group received MWM and the other received a placebo intervention
(Cruz-Diaz et al., 2015; Delgado-Gil et al., 2015; Kim et al., 2012;
Marrén-Goémez et al., 2015; Beselga et al., 2016; Zemadanis et al.,
2017). Two studies compared MWM with no treatment control (wait
and see) (Bisset et al., 2006; Cruz-Diaz et al., 2015.) The MWM inter-
vention was also compared with other physiotherapy or medical in-
terventions in some of the studies. One study compared MWM with
corticosteroid injections (Bisset et al., 2006), while one study compared
MWM with talocrural manipulation (Marrén-Gémez et al., 2015).

All of the included studies had a RCT design (Bisset et al., 2006;
Cruz-Diaz et al., 2015; Delgado-Gil et al., 2015; Kim et al., 2012;
Marrén-Goémez et al., 2015; Beselga et al., 2016; Zemadanis et al.,
2017). Two studies performed only one session of the intervention
(Marrén-Gomez et al., 2015; Beselga et al., 2016). In one study the
interventions were performed two times a week in a three-week period
(Cruz-Diaz et al., 2015), and one study performed four treatments in a
two-week timeframe (Delgado-Gil et al., 2015). Another study per-
formed five treatments in ten days (Kim et al., 2012). The participants
in one study received 3 treatments per week for 2 weeks (Zemadanis
et al., 2017). One study performed 8 sessions of the MWM intervention
in a 6-week period (Bisset et al., 2006). MWM was performed as the
only intervention in all studies except in two studies in which MWM
was combined with exercises (Bisset et al., 2006) and general therapy

(Kim et al., 2012).

3.4. Outcome measures

The outcome measures for each of the ten trials are presented in
Table 2. Four studies included outcome measures for pain. The pain
intensity was measured by the visual analogue scale in two studies
(Bisset et al., 2006; Zemadanis et al., 2017) and by the numerical pain
rating scale in two studies (Delgado-Gil et al., 2015; Beselga et al.,
2016). One study measured the pain-free grip strength with a dynam-
ometer (Bisset et al., 2006). Pain-free range of motion (ROM) was used
in one study (Delgado-Gil et al., 2015), while four studies measured
maximum ROM (Cruz-Diaz et al.,, 2015; Delgado-Gil et al., 2015;
Marrén-Gomez et al., 2015; Beselga et al., 2016). Physical function was
measured by timed up and go, chair stand and 40 meters self paced
walk in one study (Beselga et al., 2016). One study assessed the dy-
namic postural control with the Star excursion balance test (Cruz-Diaz
et al., 2015). Functional disability was measured by Cumberland ankle
instability tool (Cruz-Diaz et al., 2015), lower extremity function scale
(Zemadanis et al., 2017), pain-free function questionnaire (Bisset et al.,
2006), global improvement (Bisset et al., 2006) and patient-rated tennis
elbow evaluation scale (PRTEE) (Kim et al., 2012). Regarding time of
measures, all studies assessed the pre- and post-treatment outcomes,
ranged from immediately after the intervention to 6 weeks short-term
and three studies included a long-term follow-up at three months
(Zemadanis et al., 2017), six months (Cruz-Diaz et al., 2015) and one
year (Bisset et al., 2006).

3.5. Effect of the intervention

An overview of the effectiveness of MWM is presented in Table 2
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Table 1

Risk of Bias.
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Y

et al. (2015)
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Y

(2017)

160
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and the following paragraphs will summarize the clinical effectiveness
of MWM categorised into specific MSK conditions.

3.5.1. MWM for shoulder conditions

One RCT with low risk of bias demonstrated a significant im-
provement of pain and shoulder ROM compared to a placebo inter-
vention following a two-week period of MWM interventions in patients
with shoulder impingement syndrome (SIS) (Delgado-Gil et al., 2015).
Since this is only based on one single study, there is low quality evi-
dence (limitation in imprecision) for the effect of MWM for the short-
term effect in pain and ROM in patients with SIS.

3.5.2. MWM for lateral epicondylalgia

One RCT with low risk of bias demonstrated short and long term
effect on pain, global improvement and disability of MWM and a su-
pervised exercise program compared to wait and see and corticosteroids
in patients with lateral epicondylalgia (Bisset et al., 2006). This study
included 8 treatments over a 6-week intervention period. The MWM
group showed superior outcome compared to wait and see in the first
six weeks, but no difference was demonstrated at twelve months (Bisset
et al.,, 2006). The MWM intervention was superior to corticosteroid
treatment at 1-year follow-up, but corticosteroids demonstrated sig-
nificant better improvement at 6 weeks (Bisset et al., 2006). One study
with a high risk of bias, which included only ten participants demon-
strated superior effect for MWM on pain and functional activities
measured with patient-rated tennis elbow evaluation scale (PRTEE)
(Kim et al., 2012). There is low quality evidence from one study (lim-
itation in imprecision) for the short- and long term effects of MWM in
pain and function in patients with lateral epicondylalgia. There is very
low evidence quality evidence from one study (limitation in risk of bias,
imprecision and indirectness of evidence) for the short-term effects of
MWM on pain and function (PRTEE) in patients with lateral epi-
condylalgia.

3.5.3. MWM for hip osteoarthritis

Two RCTs with low risk of bias demonstrated clinical effects in pain
and function of MWM in patients with hip osteoarthritis (Beselga et al.,
2016; Zemadanis et al., 2017). Beselga et al. (2016) revealed an im-
mediate improvement in pain, hip ROM and physical function tests
following one single MWM intervention compared to placebo.
Zemadanis et al. (2017) demonstrated a significant immediate and long
term improvement (3 months) in VAS and lower extremity function
scale following six interventions in a two week period in addition to
home exercises of MWM compared to placebo. Therefor, there is
moderate quality evidence for the effects of MWM in pain and function
in patients with hip osteoarthritis.

3.5.4. MWM for chronic ankle instability (CAD

Two RCTs with low risk of bias demonstrated effect of MWM on
ankle range of motion (ROM) in patients with CAI compared to placebo
or control (Cruz-Diaz et al., 2015; Marr6n-Gémez et al., 2015). Cruz-
Diaz et al. (2015) demonstrated a short and long-term effect of a three-
week intervention period with weight-bearing MWM for ankle ROM,
dynamic postural control and self-reported ankle instability compared
to placebo and no treatment control. Marrén-Gémez et al. (2015)
showed significant immediate improvement in ROM following a single
weight-bearing MWM intervention compared to a placebo intervention,
but no significant difference compared to talocrural manipulation. In
summary, there is moderate quality evidence (limitation in impreci-
sion) for the effect of MWM in ankle ROM and function in patients with
CAL



Musculoskeletal Science and Practice 39 (2019) 157-163

K. Westad et al.

*9[BdS UONIENEAD MOQ[o SIUUD) pajer-judned =HAILYd 'o[edS [euonouny AJTWRnxa oMo = SJAT ‘Oreds Suner ured ouowmN =SYJN O[edS
andoreue [enSIA =SVA ‘SDUIYIIR09ISQ = VO ‘Uonou jo a3uer UOIXI[JIsIop Surreaq-1ySopm = NOHUAA 9-M ‘epnmijdure mof A11901oA-YSIH = V' IAH 1593 2dUe[eq UOISINIXS Ie]S YL, = LgHS ‘T00) AN[IqeISUl 9pUy pue[IdqUIND
= LIVD ‘uorjous jo a8uel UoIXajIsioq = NOYAJ ‘Surreaq-1ysSop =g-M “UOIXS[JIsIoq = 4 “[em paded Jjos w Oy = MJS ‘Puels J1eyD =SD ‘puels 01 IS =SIS ‘08 pue dn swi], = DL ‘Yuans dus sa1-ured =SHAd
‘UOTIBIOI [BUIAIXY = YH ‘UONLIOI [BUIU] = Y] ‘UONONPQR = PR ‘UOISUIIXS = IXd ‘UOIX[J = X[ ‘Uonow jo aduey = JNOY “JOLIDIUROLIAISOJ = Vd TRl [0IIU0D PZIWOopuey = JDY “YUSWIAOW YIIM UOLIESI[IQOIN = INMIA

'VIAH

puEe WMIN U99M13q SIDURIDHIP OU Ing ‘UonuaAIaiunsod
8t 0gaderd 01 paredwiod (9%°1) VIAH Pue (1€°T)

dnoid INMIA U3 10J 931e] sem 9zis 109y dnoid usamiaq Y[,
uy LS 10§ 128°0 pue WOY

10J $G6°0 ‘LIVD I0] €G4°0 Sem uondeIaul aum-4q-dnoid
93 Jo 9IS 19919 YL, ‘(1000 > d) [onuod pue ogade[d

0) paredwod UOTIUSAIIUT INMIA 93 10j dn -MO[[0J syuour
9 1B pUE SY99M € JB $3I0S [TyD UT 9Sea1dul Juedyrudis
‘Jonuod pue ogaded 01 paredwod (100°0 > d) syruowr

9 1B puR SY99M ¢ JB ‘UOISSas 1s1Y Y} I1a)e 1gdS pue NOY
ur JuawaAoxdur 19139q Juedyrudis pamoys dnoid WMIN YL

'(100°0 > d) sa10ds
dn-mofjoj pue jusunean-jsod ur sdnoid omy a3 usamiaq
QouRIaIp JuedYIudIs B umoys sem 219YJ, ‘dnoid oqaoerd

9} 10J 2DUSISYIP JUBDYIUSIS AUR UMOYS JOU SEM I I[IYM
‘(1000 > d) sa10ds auraseq 03 paredwod dn mof[oy syjuow
€ 18 pUB UOTUDAIIUI I9)Je A[OIRIPIUIT S9109S SAT PUB SVA
ur JuswaAoxdur Juedyrudis pajensuowsp dnoid IWMIN Y.L
*$1$3) [EUOTIOUNJ I} IO PIIBIISUOUIDP

SeM £'T PUe T U99M]9(q 9ZIS 199JJ9 Uy ‘INMIA 10J MdSDSON.L
Jo Juaurasoxdur Juedyrusis *(y°1) I Pue (g 9zIs 10913)
uorxafy diy jo aseardur Juedyrudis e pamoys dnoid WMIN
QYL "(6°T = 9z1s 1997H) dnoid oqaoed ay) YIm paredwod
dnoi8 INMIA 9y Joj Asuajur ured Jo uondnpal JuedyIusis

*dnoid oqooerd a3 03 paredwod dnoi8 WMIN

a ur (200°0 = d) santanoe fensn pue (€0°0 = d) sanianoe
erads {(zo'0 = d) ured pajerjuaned ur a8ueyd juedyrudig
*SPOM TS B DUDIDYIP OU NG ‘SY29M 9 Id)je

SOINSBIW SWIOINO [[B J0J 93S PUR JIeM UeY) JudwaAoiduy
19119q pamoys dnoid AderayioisAyd oy, ‘seinsesaur

swooino [fe ut dnoid uondsfur syl 03 Jotradns sem dnoid
AdezaporsAyd a1y dn mofjo] 1eaf suo 1y Jusurasoxduir [eqord
1dooxa syeam 9 e AdeiaylorsAyd o) pue s}29m g Je SaInseaw
QWIODINO [[E UI 93§ pue JTem 0] IoLadns sem uordafuy

*dnoi8 ogaderd
oY) 03 paredwod (4‘T) X9[j IOP[NOYS WNUWIXLW Pue (6°0) YA
wnwixew ‘(g‘7T) UOIXa[j Iopnoys da1j-ured jo Junouwre (6°0)

uorxa[j Jopnoys Surmp Asusjul ured ur uondONpaI 19131
® pey NMIA Jeyl pamoys saxIs 199J9 dnoid-usamiaq oy,

uonuaazdlul-}sod Y8y “Y4g
‘U ‘I9)je A[9)eIpauIll PaINsSeaA
‘NOY¥Ad 9-M = INOY

*SYIUOW g ‘SY99M € Juduneal) I)je
Apyerpawrwt pamsesy LS ‘LIVD
= Aqels

‘NOY¥4Ad 9-M = NOY

*dn -mofjoy

SUIUOW 331Y] Je PUR UOTIUSAIIUL
9} 19)Je A[oIRIPIUII] PISSISSY
'SAHT = uondung

SVA = ured

*SUOTIUDATIIUT

9y} I9)Je A[OJRIPOUWIWI PISSISSY

MdS ‘SD ‘DL :9oueuLojrad [ed1sAYq
“dI ‘vorxayy diH = WOY

(SYdN) Avsusjut ured = uredq

*SUOTIUDAIIUT
9AY J19)Je pue 0] JoLid paInsesaj
"HHLYd = uonduny pue ureq

Y EEI

TS pue 9g ‘21 ‘9 ‘¢ = dn-mofjo4
‘a1reuuonsoNb uondUNy 991y ured
Yoam 1se] 3y} SYA

oreds adAy

-119y1] Jutod 9 Quawaaoiduir Teqo[n
‘3uner AJ119A9S 10SSasSY ‘SD,Id = Ured
'SYeIM ¢ Y g = dn-moyjoq

*UOTXD[J WINWIXRIA

Rl

IX9 ‘X9[J I9p[noys Iay-ured = INOU
(uorxayy

1apnoys Sunmp ured pue Jydru Surmp
ured ‘q g Ise] ured) SUAN ‘ured

Juaunean J[3urs auQ

‘BIQT) 10U pUE SNaued[ed YSNoIy) UoIsua)

Nq ‘UONUSAIIUT INMIA 31 01 Ie[IWIS ‘G = U ‘0qade[d =D
“Jurof [eINIDOTE) ) JO SISNIY) UONIIBNSIP € "6T = U ‘VIAH =9
suonnadar o1 Surpuels ur

AQ 9ATIE YIIM PIUIqUIOD BIQN JO SAPIS Vd 8T = U TWAMIN = V

'SY99M € 10] Yoom Iad SUOISSIs g

[01U0D JUAUNBAI-ON ‘67 = U [0NU0D =D

*SUONIUDAIDIUI 30q 10J suonmiadal O X g "UOISUIXD

pue uoIxa[j ur A[oarssed paAouwr sem 9y Y} pue J( dpue
partwy sisaylIo prdu-nwes e ‘duidns uj "I¢ = U ‘0gade|d =g
‘Burpue)s ur 4 AR YIM PIUIqUIOd Y[Pq

SNSe[R-UOU & (NIM BIQN JO SAPI8 Vd "0€ = U ‘d-M WM = V
*SYPIM g UI SJUSUNEDI) XIS

*9210§ uonesifiqow noym diy sjusned

9} uo 19e3U0d Y31 ATuo pey Isidersyy Yyl Inq ‘pauriojrod
9I9M SJUSWIDAOUI DATIOB WIS ], "0 = U ‘0qade[d =g

"A[rep 901M] QT X € pauriojrod sas[oIoxe WOy Sk UIAIS a1am
SasIoIoxa NMIA Je[rurs A[reuonippy suonnadar 01 x € ‘(‘pqe
dry 10 1%a diy “g1) uonour jutol diy Jo UOTIIRIIP PaldAYJe Isow
9 ur JuswdAou I SATIOR YIIM PIUIQUIOD J[3qIEIS B YIIM INWJ
0} paurrojrad o91om sapI[8 A10ss900€ dAISSed ‘07 = U ‘NMIN = V

*dno18 yoea 10§ UOISSAS JUO U JUIUIIBAT} JUQ

*}[2q 9y} YSnoIy} 9210 OU YIM SO

JO S19S € 10§ PIUTBIUTRW SEM Y[ PUR UOIX3[ "0Z = U ‘0qaIB[d =g
‘UONIRIIP JUSWIdAOW DB 1oy suonnadar 0T x € "yl pue
uoIxa[y aarssed YIIM PauIqUIOd SIPI[S [BI2IRT '0Z = U ‘AMIN = V

sep QT ul Aep 1910 A19A3 pauriojrod a1om sjuauUNean} Y],
‘ured jo suor8ax

[T 01 saInuTw O I0j a8essewr uondLy deap pue saynuIw O

103 AdeIayiondare ‘saynurur (1 10j yoed Joy paaredal sdnoid ylog
'suonadal QT JO $19S g 10J UOIXS[J MOQ[d dAISSed "0qade[d =g
suonnadal 01 JO $19s ¢ ‘WMIN = V

‘JUSUNEDI] [ENUBW ON /9 = U ‘93§ pUR JIep =D

‘69 = u ‘syurod moqa [njured o3 uon3[UI PI0IAISOINIO) =g
'S}99M 9 UI

SUOISSS 8 *SASIOIAXD INMIA pue y18uans yim urerdoid as1oIoxa
Qwoy ‘Surde) pue sISIDISXD JLNUIIID PUL JLUIDUOD DLIIDWOS]
‘SJUSWIDAOW DATIOR IIM PAUIqUIOD SIPIS [RIDIRT :99 = U
‘urer8o1d as119%xa pasiazedns B + INMIN ‘AderoqiorsAyd = v

*$)joaM g 10J pauriojrad a19m oam 1ad suoIssas g

‘paridde

sem aimssaxd ou Inq anbruyda) awes Y], *1Z = U ‘0qade[d =9
suonnadal 0 X € "UOIX3[J Jop[noys a1j-ured 2ANOE YIIM
PaUIqUIO) peay [eIPWINY 3Y) Jo 3pI3 Vd 'IZ = N TAMIN = V

wvﬁmsvw 12 ,mm:mE 1€ = Hmﬁﬁmo
(Ap‘e-+) ££°0T uedN = 38V
TS =N

(IvD) Aniqeisur apjue druoIyd

*SI[RWIJ H€ ‘SO[RW /L = IOpUdD
‘(A8'9-+ AS) A£LT uesw = a3y
18 =N

(IvD) AIiqelsur apyue druoIy)

SO[RUIDJ 040/ :I9pU2D
(T4 -+ as) 489 = 23y
ob =N
vO diH

SO[BWIDJ 0hpG 1IOpUSD
(£9- + as) 48, uesy = 38y

o =N

'vo diH

(68°S-+)

02'6v = dnoil oqaderd a8y
(88°C-+)

Aov'6r = dnoi8 WMIN 28V

0l =N

syjuouwr ¢

1se[ 9} UM sIApuodids [e1sle

‘so[ew Q7T ‘So[ewdj O/ = JOpusn
(8°£ :dS) S1edk 9*/f U = 28y
‘86T = N

‘s)eam g swoyduiAs

JO uopeINp UBIA "SYOIM 9 >
moqpa stuusl/uted moqa [eisle]

*S9[RUID) 048 :I9PUSD
‘(6-+ aS) AGg °8e uesy = 23y
=N

sqpuowt ¢ > swolduwAs
‘ourorpuAs Jjusuredurdurr 19pmoys

(S102) Te 3@

synsay

S9INSeaul AWOINQO

UOTIUDAIIU]

eLI)LD uorsnpui/sjuedpnred

1049 ZOWOD-UOLIBIA
(S102)

109 ‘e 19 ze1q-znip
(£102)

104 ‘e 39 SIuepewoyz
(9102)

ID¥ ‘Te 19 e3[asog

124  (T102) Te 19 wnp

134 (9002) Te 19 19ssig
(S102)

104 [ e [19-opedrea

uisaq Apmis

*sonsLIRlORIRYD ApMIS
C dIqelL

161



K. Westad et al.

4. Discussion
4.1. Summary of evidence

This systematic review summarises the clinical effects of MWM
performed to peripheral joints, and demonstrates that MWM is an ef-
fective intervention for managing patients with hip osteoarthritis (OA),
chronic ankle instability (CAI), shoulder impingement syndrome (SIS)
and lateral epicondylalgia. There was moderate quality evidence for the
effects of MWM for chronic ankle instability (Cruz-Diaz et al., 2015;
Marrén-Goémez et al., 2015) and hip osteoarthritis (Beselga et al., 2016;
Zemadanis et al., 2017), while there was found low quality evidence for
shoulder impingement syndrome (SIS) (Delgado-Gil et al., 2015). Low
and very low quality evidence was found for the effects of MWM for
lateral epicondylalgia (Bisset et al., 2006: Kim et al., 2012). All of the
seven studies reported superior effects of MWM performed on the hip,
shoulder, ankle and elbow joint compared to placebo or no treatment
control. Conversely, MWM was not superior to other physiotherapy or
medical interventions, such as HVLA manipulation or corticosteroids
(Bisset et al., 2006; Marrén-Gomez et al., 2015). MWM demonstrated
immediate and short-term effect in all of the patient groups, but only
three studies investigated the long-term effects of the treatment. MWM
was not superior to wait and see in a one-year follow-up in patients with
lateral epicondylalgia (Bisset et al., 2006). In contrast, Cruz-Diaz et al.
(2015) demonstrated a superior effect of MWM at six months follow-up
in patients with CAI and MWM was found superior to placebo at three
months in patients with hip osteoarthritis (Zemadanis et al., 2017).

The results in this review are consistent with the previous sys-
tematic reviews reporting positive clinical effects of MWM (Hing et al.,
2009; Vicenzino et al., 2011). This present review presents further
evidence for the clinical effectiveness of MWM on specific diagnosis of
the upper and lower limbs. This review presents evidence of the ef-
fectiveness of MWM in patients suffering from hip OA and increased
evidence for the effectiveness of MWM in patients with shoulder and
ankle joint pain. Regarding the evidence for MWM in patients with
lateral epicondylalgia, there was no additional evidence from the pre-
vious systematic reviews (Hing et al., 2009; Vicenzino et al., 2011).
These two studies included trials with a various design and quality,
while this present review has included only RCTs. Systematic reviews
that includes high quality RCTs are associated with higher validity
(Wright et al., 2007; Higgins and Green, 2011). The finding of hy-
poalgesic effect following MWM treatment was similar to the results of
a systematic review investigating the analgesic effect of manual therapy
in patients with MSK pain (Voogt et al., 2015). However, Voogt et al.
(2015) was limited to the analgesic effect of manual therapy and in-
cluded all sorts of manual therapy interventions, including MWM
(Voogt et al., 2015).

4.2. Clinical implications

This review provides evidence that MWM is an effective interven-
tion for managing several conditions of the upper and lower limb.
However, a majority of the studies reported only the initial effects of
one or a few interventions, which could reduce the implication to
clinical practice since clinical treatment is often associated with a series
of interventions. However it could be argued that the initial hypoalgesic
effect following one single intervention may enable greater pain free
movement and thus may reduce fear of movement (Rabey et al., 2017).
This may lead to longer lasting clinical effects particularly if equivalent
home exercises are prescribed. Clinically it is important to determine
the long-term clinical effects of MWM treatment, but this review reveals
a lack of such trials in the literature. Nevertheless, two of three long-
term effect trials revealed positive outcomes for MWM compared to a
control intervention (Cruz-Diaz et al., 2015; Zemadanis et al., 2017).
This review has revealed the need for future trials investigating the
long-term effects of a series of MWM interventions.
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4.3. Limitations of the included studies

All of the studies reported positive findings of one or more MWM
interventions compared to a placebo intervention (Kim et al., 2012;
Cruz-Diaz et al., 2015; Delgado-Gil et al., 2015; Marr6n-Gémez et al.,
2015; Beselga et al., 2016; Zemadanis et al., 2017). The placebo effect is
described as effects caused by other conditions than the actual treat-
ment (Vase et al., 2002), and is important to rule out to determine the
effect of an intervention (Lin et al., 2012; Sibbald and Roland, 1998). It
is difficult to create a placebo intervention that is similar to the ex-
perimental intervention without any component parts of the interven-
tion. Research has shown that trials that compared an intervention with
placebo control showed significant greater likelihood for positive out-
comes than trials that compared an intervention with other forms of
therapy (Colditz et al., 1989). One study compared MWM with no
treatment control and reported findings in favour of the MWM inter-
vention (Bisset et al., 2006). A possible limitation of no treatment
control is that it limits the relation between the therapist and partici-
pant (Degnan et al., 2016). Six of seven included studies had a low risk
of bias, which is associated with higher validity of systematic reviews
(Wright et al., 2007). However, one study was found to have a high risk
of bias (Kim et al., 2012). This study was a pilot study and included only
ten participants. Pilot studies with small sample size are associated with
insufficient statistical power and are not designed for evaluating the
effectiveness of interventions (Leon et al., 2011). Therefor are the re-
sults from this study of little value when evaluating the effects of MWM.

4.4. Strength and limitations of this review

A possible strength of this systematic review is that two individual
researchers performed the risk of bias assessment and the inter-relia-
bility was strong, which is shown to increase the validity of a systematic
review (Wright et al., 2007). This review has also some limitations.
Firstly, only one researcher performed the search, study selection and
data extraction, which increases the chance of selection bias (Wright
et al., 2007; Higgins and Green, 2011). Secondly, the review included
English-language studies only, and this provide a risk for language bias
(Wright et al., 2007; Higgins and Green, 2011). A meta-analysis was not
conducted, due to the heterogeneous nature of the studies, and this
could have been valuable for determining the effectiveness of MWM.

5. Conclusion

This systematic review reveals moderate quality evidence for the
effects of MWM in improving ROM and function in subjects with
chronic ankle instability. Moderate quality evidence was also found for
the effectiveness of MWM in pain and function in patients with hip
osteoarthritis. Low quality evidence was found for the effect of MWM in
pain and function in patients with shoulder impingement syndrome and
there was low and very low quality evidence for lateral epicondylalgia.
MWM are superior to placebo and no intervention control, but not
compared to corticosteroids and other physiotherapy interventions. The
majority of the studies investigated the immediate and short-term ef-
fects of one or a few interventions and future research should in-
vestigate the long-term effect of MWM interventions performed for a
longer period of time for better implications for clinical practice. There
is also a need for more RCTs with parallel group design to provide
strong conclusion about the clinical effects of MWM.
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