
C

1. 

2. 

3. 
4. 

5. 

6. 

7. 
 
 

j

 
Sys
http
Med

Med 

 

_______________
Corresponding auth
 
Rehabilitation Res
Rehabilitation Scie
Department of O
University of Medi
University of Britis
Rehabilitation Res
Sciences, Iran Univ
Endocrinology & 
Resource Center ,T
Department of Or
Tehran, Iran 
Department of Me

 
The effe
paramet

Kourosh Bara
Mohammad P
 
 Received: 19 O

Abstract 
    Background
stiffness, and fu
   Methods: Fi
Science Citatio
and nonrandom
independent re
intervention ch
included studie
   Results: Six 
Improvement o
   Conclusion: 
improvements 
conclusion on t
 
Keywords: Kn
 
Conflicts of Interes
Funding: This stud
96012163). 
 
*This work has bee
  Copyright© Iran 
 
Cite this article
of local muscle v
2021 (27 Sep);35
 
 

Introducti
Osteoarthri

joint degener

stematic R
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Dr Ismail Ebrah

search Centre, De
ences, Iran Universit
Orthotics & Prosth
ical Sciences, Shiraz
sh Columbia, Vanco
search Centre, Dep
versity of Medical S

Metabolism Clinic
Tehran University o
rthopedics, School 

echanics, Sharif Univ

ect of loc
ters in pe

ati1, 2, Elham Es
Parnianpour6,

Oct 2020            

d: To identify 
function in indiv
ve databases w

on Index, and C
mized-controlle
viewers screen

haracteristics, o
es was conducte

studies were in
of pain, stiffnes

This review r
for individuals 
the effect of LM

nee Osteoarthrit

st: None declared 
dy was financially s

en published under
University of Medi

le as: Barati K, E
vibration on clini
5:124. https://doi.

on 
tis (OA) is o
rative disease

Review Arti
ac.ir   
al of the Islam

ran. 2021(27 Sep

_ 
himi Takamjani, Ebr

partment of Ortho
ty of Medical Scienc

hetics, School of R
z, Iran 
uver, BC, Canada 

partment Physiothe
ciences, Tehran, Ira
cal Sciences Instit
of  Medical  Science
of Medicine, Iran U

versity of Technolo

al muscl
eople wi

sfandiari3, Mo
, Hamidreza Y

       Published: 

and synthesize
viduals with kn

were searched to
COCHRANE C
d-trials (non-R

ned articles and 
outcomes, and m
ed using Cochra
ncluded: 3 RCT
s, and function 

revealed the pr
with knee Oste

MV in individua

tis, Local Musc

supported by Iran U

r CC BY-NC-SA 1.0 li
ical Sciences  

Esfandiari E, Kam
ical and biomech
.org/10.47176/mj

one of the mo
es (1). The pr

icle   
 

mic Republic

);35.124. https://d

rahimitakamjani.e@

otics & Prosthetics
ces, Tehran, Iran 
Rehabilitation Scie

erapy, School of R
an 
ute, Evidence-Base
s, Tehran, Iran 
University of Medic

gy, Tehran, Iran 

e vibrati
th knee 

ojtaba Kamyab
azdi7, Shabna

27 Sep 2021 

e available pub
ee OA.  
o find relevant 

Central Register
CTs), such as i
assessed inclus

main results we
ane risk of bias 
Ts and 3 non-R
following the a
omising effect 

eoarthritis (OA)
als with knee O

cle Vibration, P

University of Medica

icense. 

myab M, Ebrahim
hanical parameter
iri.35.124  

ost common 
revalence of 

c of Iran (MJ

doi.org/10.47176

@iums.ac.ir  

s, School of 

ences, Shiraz 

ehabilitation 

ed Practices 

cal Sciences, 

↑
K
f
T
e
h
t
b

T
m
R
w
c
w

 

ion on cl
osteoart

 
b1, Ismail Ebra

am Shahali4, S

 

blished studies

papers on Apr
r for Controlled
interrupted tim
sion through pr
ere collected in
s tools for RCTs
RCTs. The risk 
application of L

of LMV on p
) . However, fur

OA. 

Pain 

al Sciences (Grant N

mi Takamjani I, A
rs in people with 

knee 
knee 

OA 
2005

IRI) 

6/mjiri.35.124  

 
↑What is “alrea
Knee osteoarth
functional disab
The application
effective on b
healthy people.
the effect of 
biomechanical p

→What this ar
The results of t
muscle vibratio
ROM in peopl
well-designed 
conclusion on t
with knee osteo

inical an
thritis: A

ahimi Takamja
hahrbanoo Bi

s on the effect

ril 29, 2020, in
d Trials (CENT

me series and pr
redefined criter

ndependently by
s and non-RCT
of bias in inclu

LMV were repo
pain, stiffness, 
rther well-desig

No. 97-4-6-13280) a

Atlasi R, Parnianp
knee osteoarthri

in the United
5 and is expec

ady known” in 
hritis is associa
bility, and loss 
n of local musc
biomechanical 
 However, ther

local muscle
parameters in in

rticle adds: 
his study show

on improves pai
e with knee os
studies are req
the effect of lo
oarthritis.  

d biome
A systema

ani4*   , Rasha
dari1    

of local musc

cluding, PubM
TRAL). Random
rospective coho
ria. Participants
y 2 reviewers. T
s.  
uded studies wa
orted in all studi
function, and k

gned studies are

and the Iranian Nat

pour M, Yazdi H,
tis: A systematic

States was es
cted to be 67 

 this topic: 
ated with pain,
of knee joint r
cle vibration is
parameters in

re is contradicto
e vibration on
ndividuals with

wed that the app
in, stiffness, fun
steoarthritis. H

equired to hav
ocal muscle vib

echanical
atic revie

a Atlasi5,  

cle vibration (

Med, Scopus, EM
mized controlle
ort studies were
s’ characteristic
The risk of bia

was generally m
ies.  
knee range of 
e required to ha

tional Science Foun

H, Shahali Sh, Bid
c review. Med J I

stimated to be
million in 20

, joint stiffness
range of motion
s reported to b
n asymptomati
ory evidence on
n clinical an
h knee OA.   

plication of loca
nction, and kne

However, furthe
e a convincin
ration in peopl

l 
ew  

LMV) on pain

MBASE (Ovid)
ed trials (RCTs
e included. Two
cs, study design
as assessment o

moderate to high

motion (ROM
ave a convincing

ndation (Grant No. 

dari Sh. The effec
Islam Repub Iran

e 27 million in
030 (2, 3). The

s, 
n. 
e 
c 
n 
d 

al 
ee 
er 
g 
le 

n, 

), 
s) 
o 

n, 
of 

h. 

M) 
g 

ct 
n. 

n 
e 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               1 / 9

https://orcid.org/0000-0002-5855-8432
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.35.124
http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 
 The effects o

 
 http://m
Med J Is
 

2 

knee OA cau
of knee join
quadriceps m

The conser
viduals with k
cation on cop
and neuromu
such as whol
vibration (LM
decades to im
pacity in knee
ly used metho
agement of co
er, a decrease
get muscle, th
limited portab
limit its appli
is a method o
ly applied to 
via a lightwe
sidered as a c

According 
tioning, Disab
rehabilitation 
the level of d
'activity and 
defined as wh
ronment. Add
by an indivi
involvement i
pects of disab
measures in t
consequence 
creased joint 
decreased mu
tions are asso
(19-21). As a
the main outc
tation of indiv
tion has been
er, the applic
tions has rece
application of
ditions for the
it must be en
postural contr

 The effect 
as peak torqu
reported in as
One systemat
muscle streng
and showed 
However, the
LMV on clin
viduals with 
Benedetti et a
weeks would 
with knee OA
tically signif
quadriceps an

of vibration in 

mjiri.iums.ac.ir 
slam Repub Ira

uses pain, stiff
nt range of m

muscle activity 
rvative treatm
knee OA con

ping strategies
uscular trainin
le-body vibra

MV), have be
mprove muscu
e OA (7-10). T
od and is repo
omplications 
e in vibration 
he high cost o
bility of the 
cation in clini
f neuromuscu
the targeted 

eight handheld
ost-effective a
to the Intern

bility, and He
of individual

disability by 
participation 
hat an individ
ditionally, act
dual, and pa
in a life situa

bility, it may b
the 2 compon
of knee OA 

t stiffness, de
uscle function
ociated with a
a result, these 
comes followi
viduals with k

n applied in sit
ation of LMV
ently been su
f the LMV in
e rehabilitatio
nsured that it
rol. 
of LMV on b

ue, muscle fun
symptomatic h
tic review syn
gth in asympt
that LMV co

ere is contradi
nical and biom

knee OA (2
al showed tha
increase the 

A. However, R
ficant change
nd hamstring m

knee osteoart

an. 2021 (27 Sep

fness, function
motion (ROM

(4, 5).  
ments for reha

sist of weight
s, exercises, o
ng (6). Neurom
ation (WBV) 
een suggested
ular activity a
The WBV is t
orted to be eff
of knee OA (
energy before

of associated e
WBV platfor
ical settings (

ular training th
muscle belly 

d applicator a
alternative for

national Class
alth (ICF) (14
ls with knee 
improving 'b
components’ 

dual can do in
tivity is the ex
articipation is 
ation (15). To 
be necessary to
nents. Pain is 
(16) and is a

ecreased knee
n (18). All o
a decrease in 
outcomes sho
ing interventi

knee OA. In m
tting positions

V in standing 
uggested (27). 
n the standing 
on of individu
t does not ad

biomechanica
nction, and mu
healthy indivi
nthesized the 
omatic health
ould enhance
ictory evidenc
mechanical p
22, 23, 25, 2
at the applicat
muscular acti

Rice et al (26) 
e in the prod
muscle strengt

 
thritis 

p); 35:124. 

nal disability,
M), and decre

abilitation of 
t loss, patient 

orthotic treatm
muscular train
and local mu

d over the pa
and functiona
the most comm
fective in the m
(7, 9, 11). Ho
e attaining the
equipment, an
rm, are reason
12, 13). The L

hat could be di
or muscle-te

and might be 
r WBV.  
ification of F

4), the main ai
OA is to decr

body function'
Body functio

n a standard e
xecution of a

contribution
encompass a

o employ outc
the most com

associated wit
e ROM (17),
of these comp

physical fun
ould be assess
on in the reha

most studies, v
s (22-26). Ho
and walking 
To decide on
and walking 

uals with knee
dversely affec

al parameters, 
uscle strength,
iduals (13, 27
effect of LMV

hy individuals
e muscle stren
ce on the effe
arameters in 

26). For exam
tion of LMV 
vity in individ
reported no s

duced torque 
th.  

 

, loss 
eased 

indi-
edu-

ments, 
ining, 

muscle 
ast 2 

al ca-
mon-
man-

owev-
e tar-

nd the 
ns to 
LMV 
irect-

endon 
con-

Func-
im of 
rease 
' and 
on is 
envi-

a task 
n and 
all as-
come 

mmon 
th in-
, and 
plica-
nction 
ed as 
abili-

vibra-
owev-

posi-
n the 
con-

e OA, 
ct the 

such 
, was 

7-34). 
V on 

s (10) 
ngth. 

ect of 
indi-

mple, 
for 2 
duals 

statis-
 and 

Th
peer
avai
on k
bala
OA.
LMV
disp
appl

 
M
Pr
Th

ly 
CRD
Item
lines

 
Eli
Th

inclu
OA,
(K&
inter
vibr
tor; 
men
trom
sign
time
eval

 
Inf
Fi

Apri
Scop
Reg
ed a
find
trial
tion 
(http
the c
sear
plate
(Me
chec
temp
ing 
pape
was 

 
Se
Th

sent
plate

 
St
Tw

scre

herefore, we 
r-reviewed pu
ilable peer-rev
knee joint pa
ance, and mus
. In addition, 
V characterist

placement, ap
lication. 

Methods 
rotocol and Re
he protocol of
issued in 

D4201911632
ms for System
s were follow

igibility Criter
he published 
uded in our re
, grade II to I

&L) grading sy
rvention: LM
ation to the m
comparator: 

nt; outcomes: p
myography (E
ns: randomize
e series, and 
luated the effe

formation So
ive databases 
il 29, 2020, 
pus, Science C
ister for Cont

a manual searc
more papers 

s (clinical tria
(15) interna

p://www.who.
comprehensiv
ched the Pub
e using key 

eSH) terms, a
cked the temp
plate was used
databases. W
ers to find mo
limited to the

earch 
he search stra
ed in Table 1
e to do the sea

tudy Selection
wo independe
ened the title

conducted a 
ublications to 
viewed publica
in, stiffness, 
scular activity
we aimed to 
tics, such as f
plication loca

egistration 
f this systemat

PROSPERO 
21. The PRIS

matic reviews a
ed to perform 

ria 
studies with 
eview: popula
II based on th

ystem (36), ag
MV, which wa
muscle belly or

fake vibratio
pain, stiffness

EMG), and po
ed controlled 
prospective c

ect of WBV w

urces 
were searched
including, Pu

Citation Index
trolled Trials 
ch of Google 
that are relev

als.gov), and t
ational clinic
.int/ictrp/en/) 

veness of the s
Med database

concepts, M
and keywords
plate for comp
d to complete 
e searched th
ore papers th

e English lang

ategy used for
. This search 
arches in the r

n 
ent reviewers 
s and abstract

a systematic r
identify and 
ations on the e
physical func
y in individu
identify the m
frequency, the
ation, and po

atic review has
O with regi
SMA (Preferr
and Meta-An

m the current re

the following
ation: individu
he  Kellgren 
ged between 3
as the local 

or the tendon v
on, exercise, 
s, and function
ostural respon

trials (RCTs
cohort studies

were excluded.

d to find relev
ubMed, EMB

x, and COCHR
(CENTRAL)
scholar with 

vant. The regis
the World He
cal trials regi

were searche
search. First, t
e to develop 
Medical Subj
s. Then, the 
prehensivenes

e the searches 
he reference li
hat are relevan
guage. 

r the PubMed 
strategy was 

remaining data

(first and se
ts at screenin

 

review of the
synthesize the
effect of LMV
ction, postura

uals with knee
most importan
e amplitude o
osition of the

s been former
istration No
red Reporting

nalyses) guide
eview (35). 

g criteria were
uals with knee
and Lawrence

35 to 75 years
application o
via an applica
and no treat
n, ROM, elec
nse; study de
s), interrupted
s. Studies tha
. 

vant papers on
BASE (Ovid)
RANE Centra
. We conduct
“Allintitle” to

stry of clinica
alth Organiza
istry platform
ed to ascertain
the first autho
a search tem

ject Heading
second autho
ss. The search
in the remain

ist of included
nt. The search

search is pre
used as a tem
abases.  

econd authors
g level 1. The

e 
e 

V 
al 
e 

nt 
of 
e 

r-
o. 
g 

e-

e 
e 
e 
s; 
of 
a-
t-
c-
e-
d 
at 

n 
), 
al 
t-
o 
al 
a-
m 
n 

or 
m-

s 
or 
h 

n-
d 
h 

e-
m-

s) 
e 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               2 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 

 

 

third reviewe
Then, 2 revie
reason for the

 
Data Collec
The data e

and the secon
The missing r
ing author wi
the author wa

 
Data Extrac
The follow

study. The fi
which the stu
primary and 
sults, and con
OA grade, nu
vibration cha
placement, fo
tion of LMV 

 
Risk of Bias
Two indep

performed the
ies. The disa
solved by dis
consensus.  

Table 1. Search
Databases 

 
PubMed 

 
Scopus 

 
Web of Science

 
EMBASE 

 

 
Table 2. Risk o
Study 
(Year) 
Benedetti et al 
Rabini et al  
Kitay et al  
 
Table 3. Risk o
Study 
(Year) 

Rice et al  
Shanahan et al 
Lievens et al  
 

er adjudicated
ewers screene
e exclusion of 

ction Process 
xtraction was
nd author revi
records were 
ith email conta
as contacted tw

ction 
wing informat
irst author, pu
udy was condu
secondary ou
nclusions, par
umber of sam
aracteristics (
orce, location 
application). 

s in Individual
endent review
e risk of bias a
agreements a
scussion with

h Strategies 
Total Foun

Articles
 

100 

 
157 

e 
 

176 

 
194 

of Bias Assessme
Random

Pro
 Low

Low
Low

of Bias Assessme
Confou

Serio
 Lo

Lo

d any unresolv
ed the full-te
f the papers wa

s conducted b
iewed the acc
requested fro
act. If we rece
wice, at 1-wee

tion was ext
ublication ye
ucted, study d
utcome measu
rticipants’ ch

mples, sex, an
(frequency, a
of LMV appl

l Studies 
wers (first an
assessment of
among the re
h the third rev

nd 
s 

("Vibration
"Knee"[Me
OR Osteo
arthritis[TI
 
TITLE-AB
arthrit* OR
 
TS=((Vibr
osteo-arthr
 
(Vibrat*:ab
Knees:ab,t
thros*:ab,t

ent for Randomize
mization 
ocess 

Dev
ten

w risk S
w risk 
w risk 

ent for Nonrandom
unding Selecti

Partici
into 
Stud

ous Low
w Low
w Low

ved discrepan
xts (level 2).
as recorded. 

by the first au
curacy of the 
m the corresp
eived no respo
ek intervals. 

tracted from 
ar, the countr
design, object
ures, the main
aracteristics (

nd mean age),
amplitude of 
lication, and d

d second auth
f the included 
eviewers were
viewer to rea

n"[Mesh] OR Vib
esh]  OR Knee[T

oarth*[TIAB]  O
IAB]  OR osteo-a

BS-KEY((Vibrat*
R osteo-arthritis O

at* ) AND (((Kn
ritis OR osteo-arth

b,ti OR 'vibratio
ti OR femorotibia
ti   OR arthrit*:ab

ed Controlled Stu
viations From In-
ded Interventions
Some concerns 

Low risk 
High risk 

mized Studies Us
ion of 
pants 
the 
dy 

Classifi
of the I

venti

w Low
w Low
w Serio

  http:/
Med J
 

ncies. 
 The 

uthor 
data. 

pond-
onse, 

each 
try in 
tives, 
n re-
(knee 
, and 

f dis-
dura-

hors) 
stud-
e re-
ach a 

Th
Coc
siste
from
urem
Thre
conc
clud

Th
Coc
Inter
7 do
stud
inten
com
men
mod
men
Tabl

 
Sy
W

avai
meth
and 
ipan
plan

 

brat*[TIAB] ) AN
TIAB]  OR Knees
OR arthros*[TIA
arthrosis[TIAB]) 

* ) AND (((Knee
OR osteo-arthrosi

nee OR Knees O
throsis) ) OR gon

on'/exp ) AND 
al:ab,ti) AND   (

b,ti OR osteo-arth

udies Using the C
-
s 

Missing O
come Da

Some conc
Low ris

Some conc

sing the Cochrane
cation 
Inter-
ons 

Dev
From 
Interv

w L
w L
ous L

//mjiri.iums.ac.i
J Islam Repub I

he risk of b
hrane Risk of

ed of 5 doma
m intended int
ment of outcom
ee judgments 
cerns, and hig
ded randomize
he nonrandom
hrane Risk O
rventions (RO
omains: confo
dy, classificati
nded interven

mes, and selec
nts were possi
derate, serious
nt of included
le 3.  

ynthesis of Re
We planned to

ilable. If pool
hodological h
quality) or cli

nts and interv
nned to conduc

Search

ND ("Osteoarthri
s[TIAB]  OR fem

AB]  OR "Arth
) OR gonarthrosi

e OR Knees OR 
is) ) OR gonarthr

OR femorotibial) 
arthrosis) ) 

('knee osteoarthr
('osteoarthritis'/ex

hritis:ab,ti   OR os

Cochrane Risk of 
Out-
ata 

Measure
of Outc

cerns Low r
k Low r

cerns Low r

e Risk of Bias in N
iations 
Intended 
ventions 

Mi
D

Low L
Low L
Low L

ir 
Iran. 2021 (27 S

bias in RCTs
f Bias (RoB 2
ains: randomi
terventions, m
mes, and sele
were possible

gh. A summar
ed studies is pr
mized studies
Of Bias In N
OBINS-I) tool 

unding, selec
on of the inte
tions, missing

ction of the r
ble for risk of
s, or critical. A
d nonrandomi

esults 
o conduct a m
ing of data w

heterogeneity 
inical heterog
vention type)
ct a narrative 

itis, Knee"[Mesh]
morotibial[TIAB]
hritis"[Mesh] OR
is[TIAB]) 

femorotibial) AN
osis) ) 

AND (Osteoarth

ritis'/exp OR (('k
xp OR 'arthritis'/e
steo-arthrosis:ab,t

Bias (RoB 2.0) T
ement 
omes 

Select
Report

risk Some
risk Some
risk Some

Nonrandomized S
ssing 

Data 
Measu
ment 

Outcom

Low Moder
Low Moder
Low Serio

K

Sep); 35.124. 

s was assess
.0) tool (37). 

mization proce
missing outcom
ection of the r
e for risk of b
ry of bias ass
rovided in Ta
s were assess
Non-randomiz
l (38). This too
ction of partic
erventions, de
g data, measur
reported resu
f bias: no info
A summary o
ized studies i

meta-analysis
was not possib

(variability i
geneity (variab
) among stud
synthesis of th

]  OR (("Knee Jo
]) AND   ("Osteo
R arthrit*[TIAB]

ND (Osteoarth* O

h* OR arthros* 

knee'/exp  OR K
/exp OR Osteoart
,ti) ) OR gonarthr

Tool 
tion of the 
rted Result 
e concerns 
e concerns 
e concerns 

Studies of Interve
ure-
of 

mes 

Selection
the  

Reporte
Resul

rate Low 
rate Low 

ous Low 

K. Barati, et al

3

sed using the
This tool con

ess, deviation
me data, meas
eported result
ias: low, some
essment of in

able 2. 
sed using the
zed Studies-o
ol consisted o
ipants into the
eviations from
rement of out

ult. Five judg
ormation, low
of bias assess
is provided in

s if data were
ble because o
in trial design
bility in partic
dies (39), we
he findings. 

oint"[Mesh]  OR 
oarthritis"[Mesh] 
]   OR osteo-

OR arthros* OR 

OR arthrit* OR 

Knee:ab,ti  OR 
th*:ab,ti OR ar-
rosis:ab,ti) 

Overall 

Some concerns
Some concerns

High risk 

entions tool 
n of 

ed 
t 

Overall 

Serious 
Moderate
Serious 

l. 

e 
n-
ns 
s-
t. 
e 

n-

e 
of 
of 
e 

m 
t-
g-
w, 
s-
n 

e 
of 
n 

c-
e 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               3 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 
 The effects o

 
 http://m
Med J Is
 

4 

Results 
Study Selec
A total of 

tronic databa
review of titl
eligible to be 
21 studies we
English, 7 use
abstracts, 2 us
clinical trial 
manual searc
included in th

 
Study Char
The studie

(40), Italy (22
(25). The sam
age of 58.6 t
characteristic

Four studie
25, 40), and 2

 
Fig. 1. The PRI
 

Sc
re

en
in

g 
In

cl
ud

ed
 

El
ig

ib
ili

ty
 

Id
en

tif
ic

at
io

n 
of vibration in 

mjiri.iums.ac.ir 
slam Repub Ira

ction 
676 studies w

ases (Fig. 1). 
es and abstra
included in th

ere excluded: 
ed different in
sed different p
registrations. 

ch of referenc
he review.  

racteristics 
s were condu
2, 23), New Z
mple size rang
to 74.4 years 
s of participan

es included ind
2 included 2 g

ISMA (Preferred

Records 

(n = 774): P
Web of Sc

C

knee osteoart

an. 2021 (27 Sep

were identifie
After removi
cts, 27 studie
he full-text sc
3 studies wer

nterventions, 
populations, a

No study w
ce lists. Finall

ucted Austra
Zealand (26), 
ged from 8 to

(Table 4). T
nts. 
dividuals with
groups of hea

d Reporting Items

Reco

Recor
(n

identified thro
searching

PubMed (114)
ience (171), E
COCHRANE 

Full-text a
for 

(n

Studies
qualita

 
thritis 

p); 35:124. 

ed through 5 
ing duplicates
s were consid

creening. Of th
re not availab
7 were confer
and 2 records 

was identified 
ly, 6 studies 

lia (24), Belg
and United S

o 71, with a m
Table 4 detail

h knee OA (22
lthy asymptom

for Systematic R

ords after dupl
(n = 3

rds screened  
n = 407) 

ough database 
g  
), Scopus (175

EMBASE (237
(77). 

 
 

articles assesse
eligibility  
n = 27) 

s included in th
ative synthesis
(n = 6) 

 

elec-
s and 
dered 
these, 
ble in 
rence 
were 
in a 

were 

gium 
States 
mean 
ls the 

2, 23, 
matic 

indiv
stud
K&L
knee

Th
amp
used
of L
the L
Hz (
seco
tion 
infra
The 
ton 
40).

 
Ri

    B
risk 
stud

Reviews and Meta

licates remove
67) 

5), 
7), 

ed 

he 
s  

A

viduals and in
dies included 
L grading syst
e OA grade (2
he characteris

plitude, force,
d in the studie
LMV were di
LMV were 0.
(22), respectiv
onds (24) to 2

of LMV was
a-patellar tend
force of LMV
(26). The for

isk of Bias in I
ased on the R
of bias. Based

dies were at se

a-Analyses flow d

ed  

Re

Full-text 
reasons 
abstract

Differ
Clinical 

Differ

Additional reco
through oth

(n =

ndividuals with
established k
tem) (23-26), 

22, 40). 
stics of LMV
 duration, an

es are summar
fferent; the a
1 (25) to 1.5 m
vely. The LM

20 minutes (22
s on the musc
don (23, 26), a
V was reporte
ce was not re

Individual Stu
RoB 2 Tool, on
d on the Robin
rious risk of b

diagram) 

ecords exclude
(n = 380) 

articles exclud
(n = 21); Con

t (7), Non-Eng
rent interventio
Trial Registra
rent populatio

ords identified
her sources  
= 0) 

th knee OA (2
knee OA (≥2 

and 2 studies

V (frequency,
nd location o
rized in Table
amplitude and
mm (26) and 

MV application
2, 25, 26, 40)
cles’ belly (2
and the knee 

ed to be 20 (2
eported in 4 s

udies 
one of the RCT
ns-I tool, 2 no
bias. 

 

ed  

ded, with 
nference 
glish (3), 
on (7), 
ation (2), 
on (2). 

d 

 

4, 26). Also, 4
based on the

s did not repor

 displacemen
of application
e 4. The setup
d frequency o
10 (25) to 150
n time was 15
). The applica
22, 24), on the

joint (25, 40)
2) to 30 New

studies (23-25

Ts was at high
on-randomized

4 
e 
rt 

nt 
n) 
s 

of 
0 
5 

a-
e 
). 

w-
5, 

h 
d 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               4 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 

 

 

The overall
of bias was h
the other 3 st
of bias, and 1
the 'randomi
comes' doma
(Table 2). In 
ticipants into 
ventions,’ and
a low risk of 
ings in RCTs
urement of ou
(Table 2 and T

 
Results of S
We reviewe

peutic and bi
tion, EMG, 
summary of t
Table 5. 

 
Pain 
Pain was r

Western Onta
(WOMAC).  
that 3 consecu
improved pain
with individu

Table 4. Overv
tions in Includ
Author/ 
Year/ 
Country 
Benedetti et 
al. 2017, 
Italy 

Rabini et al.  
2015, Italy 

Shanahan et 
al. 2014, 
Australia 

Rice et al.  
2011, New 
Zealand 

Kitay et al.  
2009, Unit-
ed States 

Lievens et 
al. 1984, 
Belgium 

LMV, local mus
N-m, not mentio
 

l risk of bias a
high (or seriou
tudies, 2 (22, 
1 (24) had a m
zation proces

ains were dom
nonrandomiz
the study,’ ‘

d 'missing dat
bias (Table 3

s and nonrand
utcomes and 
Table 3).  

Studies 
ed the results 
omechanical 
ROM, and 
the study resu

reported in 3 
ario and McM

Two ‘some 
utive days to 
n in individua

uals with knee

view of the Studi
ed Studies 

Mean age 
(years) 

58.6 -

-
t

74.4 -

-
t

66 
t

62.7 
t

61.4 -

-
t

N-m -

-

cle vibration; NME
oned. 

assessment sh
us) in 3 studie
23) had a ‘so

moderate risk 
ss' and 'mea

minant with a
ed papers, the
deviations fro
ta' domains w
). The most c

domized studi
selection of t

of studies wit
outcomes: pa
postural resp
ults is provid

studies (22, 
Master universi

concern qual
the 2-week ap
als with knee 
e OA who rec

ies Concerning th

Participant

- Knee OA partici
the intervention

(n=15) 
- Knee OA partici
the control group

- Knee OA partici
the intervention

(n=25) 
- Knee OA partici
the control group
- Knee OA parti

treated with LMV
- Health group t

with LMV (n=

- Knee OA parti
treated with LMV

- Health group t
with LMV (n=

- Knee OA partici
the intervention

(n= 34) 
- Knee OA partici
the control group
- Knee OA partici

the intervention
(n= 8) 

- Knee OA partici
the control group

ES, neuromuscular e

howed that the
es (25, 26, 40

ome concerns’
of bias. In R

asurement of 
a low risk of 
e ‘selection of
om intended i

were dominant 
ommon short
es were the m
the reported r

th respect to th
in, stiffness, f

ponse. A det
ed in Table 4

23, 25) using
ities arthritis i
lity’ studies f
pplication of L
OA in compa
ceived sham t

he Effect of Loca

ts Con

ipants in 
n group 

ipants in 
p (n=15) 

NME

ipants in 
n group 

ipants in 
p (n=25) 

Sha

cipants 
V (n=30) 
treated 
=30) 

Pre/ 
a

cipants 
V (n=15) 
treated 
=15) 

Pre/ 
a

ipants in 
n group 

ipants in 
p (n=37) 

Sha

ipants in 
n group 

ipants in 
p (n=8) 

N

electrical stimulatio

  http:/
Med J
 

e risk 
0); of 
’ risk 

RCTs, 
out-

f bias 
f par-
inter-
with 

tcom-
meas-
result 

thera-
func-
tailed 
4 and 

g the 
index 
found 
LMV 
arison 
treat-

men
(NM
also 
pain
with
knee
grad

 
St
Th

ies u
conc
LMV
com
treat
risk 
LMV
scor
ity’ 
AC 
indiv
knee
grad
syste

 
Ph
Ch

LMV

al Muscle Vibrati

ntrol Interven-
tion 

ES application 

am treatment 

post vibration 
application 

post vibration 
application 

am treatment 

No-treatment 

on; F, frequency; A,

//mjiri.iums.ac.i
J Islam Repub I

nt (23) or 
MES) applicat

showed that 
n in individual
h knee OA w
e OA grade o
ding system. 

tiffness 
he effect of L
using the WO
cern quality’ 
V improved 

mpared to indiv
tment (23). A
quality’ stud

V in individu
re was not rep
study (22). H
total score fo
viduals with 
e OA who rec
de of participa
em (Table 4) 

hysical Functio
hange in phy
V was invest

ion in Patients W

Vibration  
Parameters 
F= 150 Hz 
A= N-m 

Force= 20-25 N

F= 100 Hz 
A= 0.2 to 0.5 

mm 
Force= N-m 

F= 60 Hz 
A= 0.5 mm 
Force= N-m 

F= 50 Hz 
A= 1.5 mm 

Force= 25-30 N

F= 10Hz, 27 
Hz, 42 Hz 

A= 0.1 mm 
Force=N-m 

F=  N-m 
A= .5-1 mm 
Force= N-m 

, amplitude; Hz, He

ir 
Iran. 2021 (27 S

neuromuscul
tion (22). On
a 4-week app

ls with knee O
who received 
f participants 

LMV on stiffn
OMAC index
study found 
stiffness in i

viduals high-r
A similar findi
dy which asse
uals with kne
orted separate

However, the i
llowing a 2-w
knee OA com
eived NMES 
ants was ≥2 b
(22, 23, 25). 

on 
ysical function
igated in 3 s

With Knee Osteoar

Vibration
Location of 
tion Applic

N 

- Vastus lat
muscle b

- Vastus me
muscle b

- Rectus fem
muscle b

Close to in
patellar ten

- Quadriceps 
belly.

- Triceps s
tendon

- Tibialis an
muscle be

N 

Infrapatellar 

- Just above t
joint. 

- Just below
knee joi

Just above th

rtz; min, minute, N

K

Sep); 35.124. 

lar electrica
ne 'high-risk 
plication of L
OA compared 

sham treatm
 was ≥2 base

ness was asses
x (22, 23, 25
d that 3-day 
individuals w
risk OA who 
ing was repor
essed the 4-w
ee OA (25). 
ely in 1 ‘some
improvement 

week applicati
mpared to ind
was reported.
based on the 

n following 
studies using 

arthritis. Descripti

n Protocol 
f Vibra-
cation 

Dura
tion

teralis 
belly 
edialis 

belly 
emoris 
belly 

5 d
1 ti

20 m

nfra-
ndon 

3 con
3 tim
10 m
1 mi

s muscle 
. 
surae 
n. 
nterior 
elly. 

2 tim
15

tendon. 
1 ti

20 m

the knee 
. 
w the 
int. 

7 da
2 tim
20 m

he knee. 
1 ti

20 m

N, newton; s, second

K. Barati, et al

5

al stimulation
quality' study
MV improved
to individual

ment (25). The
d on the K&L

ssed in 3 stud
5). One ‘some
application o

with knee OA
received sham
rted in a ‘high
week effect o

The stiffnes
e concern qual

of the WOM
ion of LMV in
dividuals with
. The knee OA
K&L grading

application o
the WOMAC

ion of Interven-

ation of Vibra-
n Application 
2 weeks, 

ays per week, 
ime each day, 
min each time. 

nsecutive days, 
mes each day, 
min each time, 
in interruption. 

1 day, 
mes each day, 

5 s each time. 

1 day, 
ime each day, 
min each time. 

4 weeks, 
ays each week, 
mes each day, 
min each time. 

10 days, 
ime each day, 
min each time. 

d; mm; millimeter; 

l. 

n 
y 
d 
s 
e 
L 

d-
e 

of 
A 
m 
h 

of 
s 
l-

M-
n 
h 
A 
g 

of 
C 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               5 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 
 The effects o

 
 http://m
Med J Is
 

6 

index (22, 23
consecutive d
provement of
OA compared
sham treatme
‘high risk qua
(25). The phy
rately in 1 's
they reported
following a 2
with knee OA
received NM
≥2 based on t

 
Electromyo
One ‘some

2.0 tool) and 
ROBINS-I to
ceps and ham
LMV using E
plication of L
no significant
muscle in ind
tomatic health
et al (22) rep
vastus laterali
of the power 

Table 5. Overvie
Outcome 
Measure 
Pain 

Stiffness 

Physical 
function 

EMG 

Knee RoM 

Postural 
response 

ROM, range of m
 

of vibration in 

mjiri.iums.ac.ir 
slam Repub Ira

, 25). One 'som
days of LMV
f physical fun
d to individua
ent (23). Sim
ality’ study wi
ysical functio
ome concern 

d improvemen
2-week appli

A compared to
ES. The knee

the K&L grad

ography 
-concern qual
1 ‘serious-ris
ol) evaluated 
mstrings mus

EMG. Rice et
LMV (20 minu
t effect on the
dividuals with
hy individuals
ported that 2
is could lead t
spectrum and

ew of the Results 
Studies 

Kitay et al.  
Benedetti et 

al.  
Rabini et al.  

Kitay et al.  

Benedetti et 
al.  

Rabini et al.  

Kitay et al.  

Benedetti et 
al.  

Rabini et al.  

Rice et al.  

Benedetti et 
al.  

Lievens et 
al.  

Kitay et al.  

Benedetti et 
al.  

Shanahan et 
al.  

motion; CoP, cent

knee osteoart

an. 2021 (27 Sep

me concern q
V application
nction in indi
als high-risk 

milar results w
ith 4-weeks of
n score was n
quality’ stud

nt in the WO
ication of LM
o individuals w
e OA grade o

ding system. 

lity’ study (2
sk quality’ stu
the muscular 
scles followin
t al (26) repor
utes) to infer-p
e EMG amplit
h knee OA co
s who receive
2-week applic
to a decrease i

d muscle fiber 

and Conclusion o
Mean (SD) 

10.5 (3.3) 
4 (1.8) 

2.6 (1.5) 
57.68 (18.99) 
39.20 (17.45) 

4.6 (1.4) 
- 

53.1 (17.5) 
44.4 (15.7) 

57.68 (18.99) 
39.20 (17.45) 

29.1 (1.8) 
- 

53.1 (17.5) 
44.4 (15.7) 

57.68 (18.99) 
39.20 (17.45) 
0.13 (0.06) 
0.13 (0.06) 

3.0 (0.4) 
3.2 (0.8) 

149.5 (not-
reported) 

155.7 (not-
reported) 
1.6 (24) 

- 
129.7 (8.5) 
134.0 (7.1) 
1.9 (not-
reported) 
2.1 (not-
reported) 

ter of pressure; L

 
thritis 

p); 35:124. 

uality’ study o
n showed the
viduals with 
OA who rece

were reported 
f LMV applic
not reported s
dy (22). How
OMAC total s
MV in individ
with knee OA
of participants

2) (based on 
udy (26) (base
activity of qu
ng applicatio
rted that 1-day
patellar tendon
tude of quadri
mpared to asy
d LMV. Bene

cation of LM
in mean frequ
conduction v

of the Studies Co
Mean  

Difference V
- 0.

-1.4 (1.6) 0

-18.48 0.

- 
0.

-8.7 (6.9) 
0.

-18.48 0.

- 
0.

-8.7 (6.9) 
0.

-18.48 0.

1.4 % 0

0.2 (0.3) 0

6.2 <0

- 0

4.3 0.

0.2 0

LMV, local muscl

 

on 3-
e im-
knee 

eived 
in a 

cation 
sepa-

wever, 
score 
duals 

A who 
s was 

RoB 
ed on 
uadri-
on of 
y ap-
n has 

riceps 
ymp-
edetti 

MV to 
uency 
veloc-

ity o
with

 
Ra
On

stud
qual
the e
OA.
crea
LMV
knee
vidu
tion 
indu
OA 
sham
face
ROM
als w
dura
days
(40)

 
Po
On

fect 

oncerning the Effe
P 

Value 
CI 

.001 - 
0.02 -2.63 

.001 -
28.85 

< 
.001 

- 

< 
.001 

-
21.13 

.001 -
28.85 

< 
.001 

- 

< 
.001 

-
21.13 

.001 -
28.85 

0.94 -0.04 

0.40 - 0.27 

0.05 - 

0.02 - 

.001 -1.55 

0.76 - 

le vibration; EMG

of individuals
h knee OA wh

ange of Motio
ne ‘some-con

dy (25) (based
lity’ study (40
effect of LMV
. Consistently
ased following
V to quadrice
e ROM in ind
uals with knee

of LMV to su
uced an increa
compared to 

m treatment (2
e above the k
M in individu
with knee OA
ation of the i
s (3 times eac
), and 4 weeks

ostural Respo
nly one ‘mode
of LMV on p

ect of Local Musc

After 4 w
After 2 w

After 3 d

After 4 wee

After 2 wee

After 3 day

After 4 wee

After 2 wee

After 3 day

After 20 min ap
torque of qua

After 2 weeks 

After 10 days o

After 4 w

After 2 w

- CoP displacem

- CoP displacem

G, electromyograp

 with knee O
ho received NM

on 
ncern quality’ 
d on RoB 2.0
0) (based on 
V on knee RO
y across 3 stu
g the applicati
eps muscle be
ividuals with 

e OA who rece
urfaces above 
ase in knee RO

individuals w
25).  Applicat
knee joint ind
als with knee
A who receiv
intervention v
h day) (22) to

s (14 times eac

nse 
erate-risk qua
postural contr

cle Vibration in P
Concl

weeks of applicatio
weeks of applicatio

days of applicatio

eks of application

eks of application

ys of application 

eks of application

eks of application

ys of application 

pplication of LMV
adriceps and hams
of application of 

muscle fibe
of application of L

knee in

eeks of applicatio

eeks of applicatio

ment increased af
surae m

ment was unchang
riceps and tibiali
phy; SD, standard

OA compared 
MES.  

 (22), 1 ‘high
0 tool), and 1
ROBINS-I to

OM in individu
udies, knee R
ion of LMV. A
elly induced 
knee OA com
eived NMES 
and below of

OM in individ
with knee OA
tion of LMV 
duced an inc

e OA compare
ved no treatm
varied from 
o 10 days (1 t
ch week) (25)

ality’ study ev
rol in individu

Patients With Kne
clusions 

on of LMV, pain
on of LMV, pain

on of LMV, pain d

n of LMV, stiffne

n of LMV, stiffne

of LMV, stiffnes

n of LMV, functio

n of LMV, functio

of LMV, functio

MV, EMG amplitu
string muscles we

f LMV, the involv
er increased. 
LMV, active and

ncreased. 

on of LMV, RoM

on of LMV, RoM

fter application o
muscle. 

ged after LMV ap
is anterior muscle
d deviation. 

 

to individual

h-risk quality
1 ‘serious risk
ool) evaluated
uals with knee
ROM was in
Application o
an increase in

mpared to indi
(22). Applica

f the knee join
uals with knee
who received
to only 1 sur

crease in knee
ed to individu

ment (40). The
3 consecutive
time each day
). 

aluated the ef
uals with knee

ee Osteoarthritis

n decreased. 
n decreased. 

decreased. 

ess decreased. 

ess decreased. 

ss decreased. 

on increased. 

on increased. 

on increased. 

ude and isometric 
ere unchanged. 
vement of type II 

d passive RoM of 

M increased. 

M increased. 

f LMV to triceps 

pplication to quad
es 

s 

y’ 
k 
d 
e 

n-
of 
n 
i-
a-
nt 
e 
d 
r-
e 

u-
e 
e 

y) 

f-
e 

 

d-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               6 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 

 

 

OA using the 
(24). The re
placement of
seconds each 
tibialis anteri
compared to 
ceived LMV. 
surae would r
als with knee
dividuals. 

 
Discussion
Summary o
This system

clinical and b
with knee OA
published stu
effect of LMV
ROM in indiv
ally in weak q
nite conclusio
dence are req
ple with knee

The WOMA
pain, stiffnes
knee OA (41
sistently repo
physical func
23, 25). The p
clinical and b
tion of the LM
reflex activity
sults of our s
showed the p
dividuals with
frequency, d
results sugge
teristics may h
pain, stiffness
quency is in 
ment amplitu
duration of a
While the risk
results should

The quadri
knee OA (43,
have been rep
with knee OA
cise (45, 46)
been suggeste
improve mus
study reported
remains eleva
LMV (13). T
muscle streng
and the durat
vibration dura
up duration, v
displacement 

 displacement
esults suggest
f CoP had no

time) applica
ior muscles 
asymptomati
However, the

result in more
e OA compare

n 
of Evidence 
matic review s
biomechanica
A. This review
udies and the 
V on pain, stif
viduals with k
quality. As a r
on. More stud
quired to evalu
e OA.  
AC questionn
s, and physic
). All 3 studi

orted an impro
ction followin
previous inves
biomechanical
MV are resul
y (42) and co
study demons

promising effe
h knee OA, de

duration, and 
st that the dif
have a minim
s, and functio
the range of 

ude in the ran
application is 
k of bias was 
d be interprete
iceps weakne
, 44). Physiot
ported to imp

A, but the pres
). Physical m
ed to facilitate
scle activatio
d that the qua
ated for 5 m
The controver
gth could be re
ion of interve
ation (20 min
vibration frequ
amplitude, an

t of the center
ted that anter
o change foll
ation of LMV 
in individual
ic healthy ind
e application o
e CoP displace
ed to asympto

synthesized th
l effect of LM

w highlighted t
quality of stu

ffness, functio
knee OA are l
result, we can
dies with a stro
uate the effect

naire could be
cal function in
ies on the WO
ovement in p

ng the applica
stigation sugg
l parameters f
lts of enhance
ortical excitab
strate that app
ect on clinical
espite the diffe

displacemen
fference in in

mum impact on
on as long as 
10 Hz to 150
nge of 0.2 to 

in range of 
generally mo

ed with caution
ess is reporte
therapy and la
prove muscle 
sence of pain 

modalities, suc
e physiotherap
n and streng
adriceps musc

minutes after a
rsies in the e
elated to the s
ention (22, 26
nutes) (22, 26)
uency, vibratio
nd location of

r of pressure (C
rior-posterior 
owing 2-time
to quadriceps

ls with knee
dividuals who
of LMV on tri
ement in indiv
omatic health

he evidence on
MV in individ
that the numb
udies assessed

on, EMG, and 
limited and ge
not draw any 
onger level of
ts of LMV on 

e used to eva
n individuals 
OMAC score 
pain, stiffness,
ation of LMV
gested that gai
following app
ed spinal-med
bility (27). Th
plication of L
l outcomes fo
erence in vibr

nt amplitude. 
ntervention ch
n LMV efficac

the vibration
0 Hz, the disp

1.5 mm, and
1 to 20 min

oderate to high
n. 

ed in people 
and-based exe
strength in pe
limits active e

ch as LMV, 
py interventio
gth. The prev
cle activation 
application o
effect of LMV
ample of the s
). Given the e
), different fol
on force, vibr
f application c

  http:/
Med J
 

CoP) 
dis-

e (15 
s and 
 OA 
o re-

riceps 
vidu-

hy in-

n the 
duals 

ber of 
d the 
knee 
ener-
defi-

f evi-
 peo-

aluate 
with 
con-

, and 
V (22, 
ins in 
plica-
diated 
he re-
LMV 
or in-
ration 

The 
harac-
cy on 
n fre-
place-
d the 
nutes. 
h, the 

with 
ercise 
eople 
exer-
have 

ons to 
vious 
level 
f the 
V on 
study 
equal 
llow-
ration 
could 

expl
can 
indiv
LMV
ited 
mus
LMV
func
desi
sion

Th
knee
25, 4
incre
(47)
can 
knee
to hi
deci
ROM
preli

Ap
caus
appl
ing 
asso
post
othe
stan
bilit
ating
in de
ditio

Th
ante
tion 
How
lowi
cle. 
the 
the p
cond
peop
a mo
whe

 
Lim
Th

First
relev
seco
erog
com
size 
to st
othe

 
Co
Th

//mjiri.iums.ac.i
J Islam Repub I

lain the contr
be suggested
viduals with k
V to gain a po
number of stu

scle strength, 
V application
ction in indiv
gned studies 

n. 
he promising 
e ROM was s
40). While the
easing level o
),  it could be
lead to a redu
e OA (22, 25
igh risk of bia
ision regardin
M in individu
iminary evide
pplication of 
se the illusion
lied to leg mu
(50, 51). The

ociated with c
tural control fo
er hand, the a
ding and walk
ation of peopl
g the effect of
eciding wheth
ons for the reh
he available ev
erior-posterior

of LMV to q
wever, increas
ing the applic
 These result
quadriceps m
progression o
ditions could 
ple with knee 
oderate risk o

en interpreting

mitations 
here are som
t, despite the 
vant evidence
ond, because o
geneity of stud

mes, we were n
of the eviden

tudies in the 
er languages.  

onclusion 
his review rev

ir 
Iran. 2021 (27 S

roversy amon
d that improvi
knee OA need
ositive result. 
udies that asse
it is unclear

n are more de
iduals with k
are required t

effect of LM
hown for indi
e limitation of
of disability in
e suggested th
uced level of d
, 40). Howeve
as are not suff
g the effect o
als with knee 

ence to pursue
vibration to t

n of movemen
scles in standi
erefore, the ap
ompensatory 
or individuals
application of
king condition
le with knee O
f LMV on pos
her to use LM
habilitation of 
vidence repor
displacement

quadriceps an
sed CoP pertu
cation of LMV
s suggest that

muscle, as the 
f knee OA (52
be implement
OA. Howeve

of bias availab
g these results.

e limitations 
inclusion of 

e, we may h
of the limited 
dy designs, kn
not able to pro
nce; third, lim

English lang
 

vealed the pro

K

Sep); 35.124. 

ng the results
ing muscle p
ds prolonged 
In summary, 
essed the effe
r which para

decisive to im
knee OA, and
to have a defi

MV on the im
dividuals with 
f ROM is asso
n individuals 
hat the applic
disability in in
ver, 3 studies w
ficient to mak

of LMV applic
e OA. These s
e further resea
tendon or mus
nt (48, 49), or
ing position o
pplication of 
strategies for

s with knee OA
f LMV to kn
ns is suggeste
OA (27). As a
stural control 

MV in walking
f people with k
rted no signifi
t of CoP follo
nd tibialis ant
turbation was
V to the trice
t the applicati

most predict
2), in standin

nted for the re
er, there is onl
ble. Thus, cau
. 

in this syste
5 databases t

have missed 
number of st

nee OA grade
ovide a quant

miting this syst
guage exclude

romising effec

K. Barati, et al

7

s. However, i
erformance in
application o
given the lim

ect of LMV on
ameters in the
mprove muscle
d further well
initive conclu

mprovement o
knee OA (22

ociated with an
with knee OA
ation of LMV

ndividuals with
with moderate

ke a conclusive
cation on knee
tudies provide
rch.  
scle belly may
r falling when

or during walk
LMV may be

r compromised
A (51). On the

nee muscles in
d for the reha
a result, evalu
has a key role

g/standing con
knee OA. 
cant change in
owing applica
terior muscles
s detected fol
eps surae mus
on of LMV to
tive muscle in
g and walking

ehabilitation o
ly 1 study with
ution is needed

ematic review
to identify the
some studies

tudies and het
s, and the out
titative synthe
tematic review
ed evidence in

ct of LMV on

l. 

it 
n 

of 
m-

n 
e 
e 
l-
u-

of 
2, 
n 
A  
V 
h 
e 
e 
e 
e 

y 
n 

k-
e 
d 
e 
n 

a-
u-
e 

n-

n 
a-
s. 
l-
s-
o 
n 
g 

of 
h 
d 

w: 
e 
s; 
t-
t-
e-
w 
n 

n 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               7 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 
 The effects o

 
 http://m
Med J Is
 

8 

pain, stiffnes
provements f
review highli
dence on the 
outcomes in i

 
Funding 
This study 

of Medical S
Iranian Nat
96012164). 

 
Conflict of I

The authors d
 
 

Reference
1. Creamer P, H

1997;350(9087
2. Lawrence RC,

RA, et al. Esti
conditions in
2008;58(1):26-

3. Hootman JM, 
and associated 

4. Fisher N, Pen
osteoarthritis. S

5. Sharma L, Pai
Opin Rheumat

6. Zhang W, Mos
al. OARSI rec
osteoarthritis, 
guidelines. Ost

7. Zafar H, Algh
whole-body v
review and me
32. 

8. Wang P, Yang
whole body v
patients with 
analysis. Clin R

9. Anwer S, Alg
vibration train
knee osteoar
Physiotherapy.

10. Alghadir A, A
on muscle s
Physiotherapy.

11. Abbasi E, Ka
Body Vibratio
Activities Patie
2016;34(2):125

12. Luo J, McN
performance 
stimulation. M

13. Pamukoff DN
muscle vibrat
development, 
2014;24(6):888

14. Kurtaiş Y, Ő
A. Reliability, 
comprehensive
2011;12(1):255

15. WHO. Towa
health–ICF. W

16. Arendt-Niels
Simonsen OH
osteoarthritis. P

17. Holla J, Steu
S, den Broede
patients with e

of vibration in 

mjiri.iums.ac.ir 
slam Repub Ira

ss, physical f
for individuals
ighted a know
effect of LMV
individuals wi

was financial
Sciences (Gran
tional Scienc

Interests 
declare that th

s 
Hochberg MC. 
7):1328. 
, Felson DT, He
mates of the prev

n the United 
-35. 
Helmick CG. Pr
activity limitatio

ndergast D. Redu
Scand J Rehabil M
i YC. Impaired 
tol. 1997;9(3):253
skowitz R, Nuki 
commendations 
Part II: OARS

teoarthr Cartil. 20
hadir A, Anwer 

vibration training
eta-analysis. Arch

g X, Yang Y, Ya
vibration on pain

knee osteoarthr
Rehabil. 2015;29
ghadir A, Zafar 
ning on quadricep
rthritis: a syst
. 2016;102(2):145
Anwer S, Zafar H
strength in he
. 2017. 
ahrizi S, Razi M,

on Therapy on P
ents with Osteoar
5-137. 

Namara BP, Mor
enhancement by

Med Eng Phys. 200
N, Ryan ED, Bl
tion frequency 

and EMG a
8-94. 

Őztuna D, Küçükd
construct validity

e core set for oste
5. 
ards a common l

WHO Geneva; 200
sen L, Nie H, La

H, et al. Sensiti
Pain. 2010;149(3

ultjens M, van der
er A, et al. Dete
early symptomati

knee osteoart

an. 2021 (27 Sep

function, and
s with knee O

wledge gap for
V on clinical a
ith knee OA.  

ly supported b
nt No. 97-4-1
ce Foundati

ey have no co

Osteoarthritis o

lmick CG, Arno
valence of arthrit
States: Part I

rojections of US 
ons. Arthritis Rhe
uced muscle fun
Med. 1997;29(4)
proprioception a
3-8. 
G, Abramson S, 
for the managem
SI evidence-bas
008;16(2):137-62

S, Al-Eisa E. T
g in knee osteo
h Phys Med Reh

ang L, Zhou Y, L
n, stiffness and 
ritis: a systemat

9(10):939-51. 
H, Al-Eisa E. E

ps muscle streng
tematic review 
5-51. 
H, Iqbal Z. Effec
althy adults: a

, Faghihzadeh S. 
Pain, Range of M
rthritis of the Kn

ran K. A portab
y means of d
05;27(6):513-22. 
lackburn JT. The

on peak torq
activity. J Ele

deveci AA, Kutla
y and measureme
eoarthritis. BMC 

anguage for func
02. 
aursen MB, Laur
zation in patien

3):573-81. 
r Leeden M, Roo
erminants of ran
ic osteoarthritis o

 
thritis 

p); 35:124. 

d knee ROM
OA. However
r high-quality
and biomecha

by Iran Unive
15-14030) and
ion (Grant 

ompeting inter

of the knee. L

ld LM, Choi H, 
tis and other rheu
II. Arthritis R

prevalence of ar
eum 2006;54(1):2
nction in patients
:213-21. 

and osteoarthritis

Altman R, Arden
ment of hip and
ed, expert cons

2. 
Therapeutic effe
arthritis: a syste

habil. 2015;96(8):

Liu C, et al. Effe
physical functio

tic review and 

Effect of whole
gth in individuals

and meta-an

ct of localised vib
a systematic re

The Effects of  W
Motion, and Func

ee. J Med Counc

le vibrator for m
direct muscle t

e acute effects of
que, rate of t
ectromyogr Kin

ay Ş, Hafiz M, Te
ent potential of th
Musculoskelet D

ctioning, disabilit

rsen BS, Madele
nts with painful

rda L, Bierma-Ze
nge of joint mot
of the hip and/or

 

M im-
r, this 
y evi-
anical 

ersity 
d the 

No. 

rests. 

Lancet. 

 Deyo 
umatic 

Rheum. 

rthritis 
226-9. 
s with 

s. Curr 

n N, et 
d knee 
sensus 

ects of 
ematic 
:1525-

ects of 
ons in 
meta-

e body 
s with 

nalysis. 

bration 
eview. 

Whole 
ctional 
cil IRI. 

muscle 
tendon 

f local 
torque 
nesiol. 

ennant 
he ICF 
Disord. 

ty and 

eine P, 
l knee 

einstra 
tion in 
r knee: 

an 
201

18. S
rela
res
Ne

19. A
Th
Kn

20. H
Wr
stre
on 
201

21. P
As
ran
200

22. B
Ra
mu
ele

23. R
DB
pat
Phy

24. S
Pos
Mu
Ost

25. K
Eff
mo
kne

26. R
we
on 
sub

27. P
Lee
fun

28. S
vib
ma

29. D
eff
per

30. C
dif
201

31. C
Bar
Int 

32. F
per
200

33. P
Pug
trop
Int 

34. Io
cum
end
201

35. M
item
stat

36. K
Ke
Re

37. H
I, e
Co

38. S
Vis

exploratory stu
11;19(4):411-9. 
Shakoor N, Furm
ationship with m
ults of an 8-we
uronal Interact. 2

Aghdam ARM, K
e relationship be

nee Osteoarthritis
Hall M, Hinman R
rigley TV, et al. 
ength and improv

baseline phy
17;19(1):271. 
Pua YH, Wrigl
sociation of phy

nge of motion
09;61(4):442-50.
Benedetti MG, B
inoldi A, et al. 

uscle hypotrophy
ctrophysiological

Rabini A, De Sire
B, et al. Effects o
tients with knee 
ys Rehabil Med. 
Shanahan CJ, Wr
stural Response t
uscles, Differs 
teoarthritis. J Ort
Kitay GS, Koren
ficacy of combin
otion and thermot
ee. Osteoarthr Ca

Rice DA, McNair
akness in knee jo
torque and musc

bjects. Arthritis R
Pamukoff DN, Pie
e DR, et al. Imm
nction in healthy a
Silva HR, Couto
bration applied in
aximal isometric s
Dickerson C, Gab
fects of localized
rformance. Int J S
Couto B, Silva H
fferent frequenc
12;33(02):123-9.

Couto B, Silva H,
rbosa M. Acute 
J Sports Med. 20

Fattorini L, Ferra
rformance change
06;98(1):79-87. 
Pietrangelo T, M
glielli C, et al. 
phism in elderly 
J Mol Med. 2009

odice P, Bellomo
mulative effects 
docrine system 
11;111(6):897-90
Moher D, Libera
ms for systema
tement. Ann Inter
Kohn MD, Sasso
llgren-Lawrence 
s. 2016 Aug;474(

Higgins JP, Sterne
et al. A revised t
chrane Database 
Sterne JA, Hern
swanathan M, et 

udy in the CH

manov S, Nelson
muscle strength 
eek home exerci
2008;8(1):35-42. 
Kolahi S, Hasankh
etween pain and 
. Int J Sci Basic A
RS, van der Esch
Is the relationshi

ved physical func
ysical function 

ley TV, Collins
ysical performanc

in hip oste

Boccia G, Cavaz
Localized musc

y and improves 
l study. Int J Reh

e A, Marzetti E, G
f focal muscle vi
osteoarthritis: a r
2015;51(5):513‐2
rigley TV, Farre
to Vibration of T

between Peop
hop Res. 2014;32
n MJ, Helfet D
ed local mechani
therapy in the m

artil. 2009;17(10)
r PJ, Lewis GN. M
oint osteoarthritis
cle activation in 

Res Ther. 2011;13
etrosimone B, Lew
mediate effect of
adults. Muscle Ne
o BP, Szmuchro
n the opposite d
strength. J Streng
ler G, Hopper K,
d vibration on h
Sports Phys Ther.
, Barbosa M, Szm
ies of local v

, da Silveira Nev
effects of resista

013;34(09):814-9
aresi A, Rodio A
es induced by mu

Mancinelli R, To
Effects of loca

people: Mechanic
9;24(4):503. 
o RG, Gialluca G

of focused hi
and muscle s

04. 
ati A, Tetzlaff J,
atic reviews an
rn Med. 2009;15
oon AA, Fernan
classification of

(8):1886-1893. 
e JA, Savovic J, P
ool for assessing
Syst Rev. 2016;1

nán MA, Reeves
al. ROBINS-I: a

HECK cohort. O

n D, Li Y, Bloc
and propriocept

cise pilot study. 

khani H, Behshid
d physical functio
Appl Res. 2013;4
h M, van der Le
ip between incre
ction following e

status? Arthr

s M, Cowan S
ce with muscle 

eoarthritis. Arth

azzuti L, Magnan
cle vibration rev
physical functio

habil Res. 2017;40
Gimigliano R, Fe
ibration on physi
randomized cont
20. 
ell MJ, Bennell 
Triceps Surae, bu
ple with and 
2(8):989-96. 

DL, Parides MK
ical vibrations, c

management of os
:1269-74. 
Mechanisms of q
: the effects of pr
osteoarthritic an

3(5):R151. 
ewek MD, Ryan E
f vibratory stimu

Nerve. 2016. 
owski LA. Effec
direction of musc
gth Cond Res. 200
, Kirk D, McGreg
hamstring and q
. 2012;7(4):381. 

zmuchrowski L. C
vibrations. Int 

ves S, Ramos M, 
ance training wit
9. 
A, Azzena GB, F
uscle vibration. Eu

oniolo L, Cance
al vibrations on
ical, cellular, and 

G, Fanò G, Sagg
igh-frequency v
strength. Eur J

, Altman DG. Pr
nd meta-analyse
1(4):264-9. 
ndo ND. Classif
f osteoarthritis. C

Page MJ, Hróbja
g risk of bias in r
10(Suppl 1):29-3
s BC, Savović 
a tool for assessi

 

Osteoarthr Carti

k J. Pain and it
ion in knee OA
J Musculoskele

M, Varmaziar Z
on in adults wit
(5):1102-6. 

eeden M, Kasza J
eased knee muscl
xercise dependen
ritis Res Ther

M, Bennell KL
strength and hip
ritis Care Res

ni E, Mariani E
verses quadricep

on: a clinical an
0(4):339-46. 
erriero G, Piazzin
ical functioning i
trolled trial. Eur 

KL, Hodges PW
ut Not Quadricep

without Kne

, Markenson JA
ontinuous passiv

steoarthritis of th

quadriceps muscl
rolonged vibratio
nd healthy contro

ED, Weinhold PS
uli on quadricep

cts of mechanica
cle shortening o
08;22(4):1031-6.
gor CJ. Immediat
quadricep muscl

Chronic effects o
J Sports Med

Szmuchrowski L
th local vibration

ilippi GM. Moto
ur J Appl Physio

llara L, Paoli A
n skeletal muscl

molecular events

gini R. Acute an
vibrations on th
J Appl Physio

referred reportin
s: the PRISMA

fications in brief
Clin Orthop Rela

rtsson A, Boutro
randomized trials
1. 
J, Berkman ND

ing risk of bias i

l. 

ts 
A: 
et 

Z. 
th 

J, 
le 
nt 
r. 

L. 
p 
s. 

E, 
ps 
d 

ni 
n 
J 

W. 
ps 
ee 

A. 
ve 
he 

le 
n 

ol 

S, 
ps 

al 
n 

te 
le 

of 
d. 

L, 
n. 

or 
l. 

A, 
le 
s. 

d 
he 
l. 

g 
A 

f: 
at 

n 
s. 

D, 
n 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                               8 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html


 

 

 

non-randomise
39. Gagnier JJ

Investigating 
methodologic 
Methodol. 201

40. Lievens P, V
the knee join
1984;70(6):24

41. McConnell 
McMaster Uni
utility and 
2001;45(5):453

42. Burke D, Ga
control.  Neura

43. Øiestad B, 
weakness is a
systematic r
2015;23(2):17

44. Bennell KL, 
on the role o
osteoarthritis. R

45. Fransen M, M
Bennell KL. 
systematic revi

46. Collins NJ, H
rehabilitation a

47. Steultjens M
Range of joint
the knee or hip

48. Cordo P, 
consequences 
1995;74(4):167

49. Courtine G, D
Stance-and lo
proprioceptive
Neurophysiol. 

50. Eklund G. G
Ups J Med Sci

51. Ivanenko Y
instability affe
humans. Neuro

52. Segal NA, G
Quadriceps we
women in the M

 

ed studies of inter
J, Moher D, B

clinical hetero
review of guida
2;12(1):111. 

Van de Voorde J. T
nt mobility of 
1-3. 
S, Kolopack P, 
iversities Osteoar

measurement 
3-61. 
andevia S. The h
al control of move
Juhl C, Eitzen 

a risk factor for 
review and 
1-7. 
Wrigley TV, Hu

of muscle in th
Rheum Dis Clin. 
McConnell S, H
Exercise for os
iew. Br J Sports M
Hart HF, Mills K
and outcomes. Os

M, Dekker J, Va
t motion and disa
p. Rheumatology.
Gurfinkel VS, 
of tendon vibra

75-88. 
De Nunzio AM, 

ocomotion-depend
 inflow from 
2007;97(1):772-

General features o
i. 1972;77(2):112
Y, Solopova I, 
fects postural rea
osci Lett. 2000;29
lass NA, Torner 
eakness predicts 
MOST cohort. O

rventions. BMJ. 2
Boon H, Beyen
ogeneity in sy
ance in the litera

The influence of 
osteoarthritic pa

Davis AM. The
rthritis Index (WO

properties. A

human muscle spi
ement: Springer; 
I, Thorlund J. K
development of 
meta-analysis. 

unt MA, Lim B-W
he genesis and 
2013;39(1):145-
armer AR, Van 

steoarthritis of t
Med. 2015:bjspor
KA. Osteoarthriti
steoarthr Cartil. 2
an Baar M, Oos
ability in patient
 2000;39(9):955-
Bevan L, Kerr

ation during mo

Schmid M, Bere
dent processing 

multiple mus
9. 

of vibration-induc
2-24. 

Levik Y. The 
actions to ankle
92(2):103-6. 
J, Yang M, Felso
risk for knee joi
steoarthr Cartil. 2

2016;355:i4919.
ne J, Bombardi
ystematic review
ature. BMC Med

cycloidal vibratio
atients. Physioth

e Western Ontari
OMAC): a review
Arthritis Care 

indle and its fusi
1995. p. 19-25. 

Knee extensor m
knee osteoarthri

Osteoarthr

W, Hinman RS. U
management of
76. 
der Esch M, Sim
the knee: a Coc
rts-2015-095424.
s year in review 

2019;27(3):378-9
stendorp R, Bijls
s with osteoarthr
-61. 
r GK. Proprioc
ovement. J Neur

etta MV, Schiepp
of vibration-in

scles in human

ced effects on ba

direction of po
e muscle vibrati

on DT, Sharma L
int space narrow
2010;18(6):769-7

  http:/
Med J
 

ier C. 
ws: a 
d Rese 

ons on 
herapy. 

io and 
w of its 

Res. 

imotor 

muscle 
itis. A 
Cartil. 

Update 
f knee 

mic M, 
chrane 
. 
2018: 

1. 
sma J. 
ritis of 

ceptive 
robiol. 

pati M. 
nduced 
ans. J 

alance. 

ostural 
ion in 

L, et al. 
wing in 
75. 

//mjiri.iums.ac.i
J Islam Repub I

ir 
Iran. 2021 (27 S

K

Sep); 35.124. 

K. Barati, et al

9

l. 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
12

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

http://dx.doi.org/10.47176/mjiri.35.124
https://mjiri.iums.ac.ir/article-1-7213-en.html
http://www.tcpdf.org

