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ABSTRACT

Introduction

Knee osteoarthritis is a chronic condition leading to pain, functional limitations, and struc-
tural joint changes. Non-surgical management includes patient education, exercise therapy,
and weight reduction. The use of lateral wedge insoles (LWIs) remains controversial, and
current evidence regarding their effectiveness is inconclusive.

Aim

This review aimed to examine recent studies published after the 2023 European Alliance
of Associations for Rheumatology (EULAR) guidelines on the use of LWIs in the management
of knee osteoarthritis (KOA), with particular emphasis on their effects on joint biomechanics
and clinical outcomes.

Materials and methods

A targeted search was conducted in PubMed for publications from May 2022 to 2025 related
to KOA and LWIs. Nine studies were included in the analysis: five randomized controlled trials,
one network meta-analysis, two experimental studies, and one non-randomized clinical-
control study. Biomechanical outcomes (knee adduction moment, tibial rotation, center
of pressure displacement) and clinical outcomes (pain and joint function) were evaluated.
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Results

Some studies reported beneficial effects of LWIs on biomechanical parameters and subjective
pain perception, including improved gait comfort, reduced lateral knee displacement, and de-
creased pain. Other studies found no significant clinical effects, and observed biomechanical
changes did not consistently translate into functional improvements. Variability in outcomes
may reflect differences in individual biomechanics, severity of joint degeneration, duration
of insole use, and the design of the intervention.

Conclusions
LWIs may improve selected biomechanical parameters of the knee joint, but their clinical
efficacy remains uncertain. They should not be used as a standalone treatment. Further re-

search is needed to identify predictors of therapeutic response.

Keywords: biomechanics, knee osteoarthritis, clinical outcomes, lateral wedge insoles

Introduction

Knee joints are the largest joints in the hu-
man body, and the tibiofemoral and patel-
lofemoral joints make the knee a complex
synovial joint [1,2]. They are structures sub-
jected to high mechanical loads during daily
activities [3,4]. Consequently, prolonged over-
loading, as well as aging, may lead to the de-
velopment of degenerative changes, most
commonly affecting the knee joint [5,6].

From a biomechanical perspective, param-
eters describing joint loading during gait play
an important role in the pathogenesis and
progression of knee osteoarthritis (KOA).
The most frequently analyzed parameters
include the knee adduction moment (KAM)
and the knee flexion moment. It has been
shown that the magnitude and rate of in-
crease of KAM constitute some of the most
sensitive biomechanical indicators associat-
ed with the presence and severity of degen-
erative changes, particularly in the medial
compartment of the knee [7-9]. Moreover, in-
creased ground reaction forces (GRFs), center
of pressure (COP), and propulsive forces also
appear to be associated with higher loading
of joint structures [10-12].

KOA is a chronic and progressive disease,
characterized by structural changes within
the joint, leading to restricted mobility and
the occurrence of pain [13-16]. In over 90%

of cases, degenerative changes are located in
the medial tibiofemoral compartment [17].
KOA occurs more frequently in women [18].

Age-standardized incidence of KOA in
Central Europe, including Poland, in 2021
was 2.74-2.91%, whereas prevalence was
3.21-3.32%. In Poland, incidence of KOA be-
tween 1990 and 2021 increased by 8.03%,
and the number of prevalent cases of KOA in-
creased by 8.72% compared to 1990. In 2021,
the global prevalence of KOA and the preva-
lence per 100,000 individuals were highest in
the 55-59-year-old group [19]. The observed
increase in incidence in recent years, both in
Poland and the European Union, is related to
the aging of the population [13,20].

One of the methods for treating advanced
KOA is surgical intervention in the form
of total knee arthroplasty. The mean age of
patients undergoing this procedure in Poland
is 68 years [21]. In this age group, comorbid
chronic diseases often coexist, increasing
perioperative risk, which highlights the im-
portance of effective non-surgical treatment
methods in KOA [22].

Guidelines for the management of KOA,
developed by European Alliance of Associa-
tions for Rheumatology (EULAR), European
Society for Clinical and Economic Aspects of
Osteoporosis and Osteoarthritis, Osteoarthri-
tis Research Society International, American
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College of Rheumatology, and World Health
Organization, clearly emphasize the impor-
tance of patient education, appropriately tai-
lored exercise therapy, and weight reduction.
In particular, the latest 2023 EULAR recom-
mendations emphasize a highly individu-
alized approach to the patient, positioning
non-pharmacological strategies — such as reg-
ular aerobic and resistance exercise, along-
side psychological support — as the absolute
foundation of first-line therapy prior to the
initiation of pharmacotherapy [6,23-26].
It has been shown that even a 5% reduction
in body weight provides significant clinical
benefits. The aim of these interventions is
to reduce symptom severity and improve
joint function [27].

Although the 2023 EULAR recommenda-
tions point to a single randomized controlled
trial (RCT) showing a significant reduction
in knee pain in individuals using biomechan-
ically modified footwear compared to the
control group, they also indicate that most
evidence does not support the routine use of
lateral wedge insoles (LWIs) for pain reduc-
tion in patients with KOA. Clinically, it is also
recommended to wear comfortable, stable
shoes that provide adequate support and
sufficient toe space during weight-bearing as
part of comprehensive management of KOA
patients [23,28].

Despite numerous guidelines, recom-
mendations regarding LWIs remain, at best,
conditional. Until the publication of these
guidelines, there was a lack of clear evi-
dence confirming the impact of this type of
non-pharmacological intervention on pain
reduction, functional improvement, or slow-
ing disease progression. However, since 2023,
several interesting studies on this topic have
been published, which will be presented in
this review.

Aim

The aim of this study was to review scientific
articles published after the release of the 2023
EULAR guidelines for the management of

KOA, which could provide new insights into
the use of LWIs as a non-pharmacological
adjunctive therapy for this condition. Fo-
cusing the analysis on literature published
post-2023 is intentional, as this year marked
the release of the latest recommendations
by EULAR, which currently serve as the
most up-to-date and pivotal reference point
for clinical practice in Europe. Consequently;,
an additional objective of this review was
to identify and present recent publications
addressing this topic, as well as to indicate
potential factors that may explain discrep-
ancies observed in previous studies assessing
the effects of LWIs on patients’ clinical status
and knee joint biomechanics.

Materials and methods

A targeted literature search was conducted
in the PubMed database. The search strat-
egy included both controlled Medical Sub-
ject Headings (MeSH) terms and keywords
appearing in the title and abstract of arti-
cles: (“Osteoarthritis’[MeSH] OR osteoar-
thritis[tiab]) AND (insole*[tiab] OR “lateral
wedge’[tiab] OR “lateral wedge insole’[tiab]
OR “wedged insole"[tiab]).

The retrieved results were sorted by publi-
cation date. Studies published from May 27,
2022 (i.e., after the completion of literature
collection for the 2023 EULAR guidelines) to
the end of 2025 were included. This approach
allowed for the identification of the most re-
cent reports regarding biomechanical param-
eters relevant to the course of KOA, such as
KAM, tibiofemoral rotation abnormalities,
and other indicators potentially affecting
knee joint stability, as well as patients’ clinical
status assessed using numeric rating scale, vi-
sual analog scale, and Knee injury and Osteo-
arthritis Outcome Score (KOOS) scales.

The review included articles available in
English. In one of the initial stages of the
selection process, the titles and abstracts of
the identified papers were screened, while
in a subsequent stage, the full-text articles
were evaluated. Both of these steps were
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performed independently by two investiga-
tors, and any discrepancies regarding study
eligibility were resolved by a third author.
From each study, relevant information was
extracted, including the year of publication,
country, study type, study design, participant
characteristics, characteristics of the insoles
and other experimental conditions, func-
tional tasks, data collection methods and
outcomes, reported results, and a summa-
ry of findings. These data were synthesized
and presented in a tabular format to enable
a clear and structured comparison of the in-
cluded studies.

The PubMed publication date filter
(2022-2025) initially identified 79 records.
The study selection process is presented
in Figure 1. For the final analysis, 9 articles
were selected, including 5 RCTs (4 crossover
trials and 1 parallel-group trial), 1 network
meta-analysis, 2 experimental studies with

Identification of studies via PubMed
o
£ Records identified
E through PubMed
i= searching,
E n =345
Y
Records after Records excluded
applying date limits| | (published before
w0 (2022-2025), | May27,2022),
k= n=79 n=10
=)
[}
&
A ¥
Re.cords screened Records excluded,
by title and abstract,
n=40
n=69
Y
> .
& | | Full-text articles as- Full-text articles
=) sessed for eligibility, —> excluded,
& n=29 n=20
Main reasons:
A  wrong interven-
° Studies included tion
k= in the review, « wrong or no infor-
E n=9 mation on insoles
— « not biomechanical
« review article

Figure 1. Selection diagram

repeated laboratory measurements, and
1 non-randomized clinical case-control study.

Results

In several studies, the reported outcomes
and conclusions suggest a beneficial effect
of LWIs on clinical symptoms or knee joint
biomechanics, supporting their potential use
as an adjunct intervention for the manage-
ment of KOA. For example, Sabet et al. [29]
demonstrated that lateral wedges integrated
into specially designed slipper-sock footwear
significantly improved walking comfort and
reduced perceived pain compared to barefoot
walking. The study also reported favorable
kinematic modifications, suggesting that
these insoles may indirectly reduce medial
compartment loading of the knee joint
(Table 1 and 2).

Du et al. [30] reported that the use of LWIs
increased hip and knee flexion, ankle internal
rotation, and lateral displacement of the COP.
The insoles also influenced GRFs. These chang-
es may shorten the lever arm of the KAM,
thereby reducing medial compartment load-
ing. Ishii et al. [31] found that long-term use
of lateral wedges reduced lateral knee thrust
and gait variability. Simultaneously, they ob-
served significant reductions in pain and im-
provements in KOOS scores. Improvements
in pain and functional outcomes were not
observed in the study by Hsu et al. [32]; how-
ever, stability was improved, providing a pro-
tective effect against adverse foot-to-forefoot
displacement. Differences in pain and func-
tional outcomes across these studies may be
related to differences in the intensity of insole
use. In Ishii et al. [31], use was higher, but the
study was non-randomized, which may have
influenced the results (Table 1 and 2).

In predictive studies, Hunt et al. [33] iden-
tified clinical factors that may indicate great-
er efficacy of LWIs. Higher walking speed,
lower foot pain, and lower degrees of osteo-
arthritic changes according to the Kellgren-
Lawrence classification were associated with
a stronger biomechanical response to insoles,

Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion — IRONS



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

sadeys wiojanem
‘s[8ue AF/AT 3utOl
Jereiqns ‘o[8ue g
/Aa apjue ‘s[3ue 35
29U} .Ewﬁm uorlelod
Y41 diy ‘S18ue yy
dry ‘s[3ue 33 diy

dens
3urzifiqels eqqni
‘euaxdoau :0 QS ‘ped
[eszeelaw ‘yaoddns
[DJe 9sIaASuRI)
pue eurpnitduo|
(VAT Afrerpaw ‘930

s[ueys pue y3ry3 ay3 S[eLI] Usamilaq -zejse[d Afjesaley)
U0 SI191SN[ ‘sI9yIew 1S9 pajeas uru g SSaUYTIS d[qeLien uei jo
[eotwiojeue Q¢ ‘(ZH {uonIPUOI/S[eLI} :ud1sep SIMT SULZNI ‘([I1-11 1) unjrem 3uuinp
0ZT ‘sersured I g) UorjezLIelTwey ¢ < ',9 SIMT pajeISajur | YO [erpaw [e1alefiq VO3 yusurreduiod
w9ISAS d1U0I39® ‘(1op1o wopuel) yamspos-1addys | Lw/85 7 F £1°97 IING [ETPAW IIM USWOM
-01do + 9[edS 1ANI'T SuonIpuod ¢ ‘paads :D0S .9 SIMT B36679L9 ur swoldwAs pue st
‘SYA ‘DVINOM ‘SISA pa3109[as-J1os ‘Aem pajeidaiul yim YSPM ‘W 800 F 09'T -yewauny jurol quury
-[eue sotueydaWONq | -{[em w QT :Bunj[em | sS[epues:NVS 100] [1y3meYy:sieshk §F 7 7'GG JaMO[ UOo S]WT JO 6zl 032
11ed + safeds [ed1uI) + 3urpuels oneis -aJ1e( SUOT}IPUOD) a3euswiom €7 = N 10Y 19A0Ss01) $1091J9 9INdY eLIISNY G702 19qes
[opowt
99uy [euonyendwod
SUTRI]S PUE S9SSaIIs
93e11ed ‘sa10J
stead ‘sad103 1081U0D
[eIowjoIqn [eIpawt
“(TIN) dOD ‘Y38us]
da3s ‘paads Sunjem SorueydaW
‘s193sn[d Jusw3as ured sauy ou a3e[11aed [RIOWSJO
pUE SI3[1eu [ed1 ‘sa13o10y3ed [B39[9)SO[ -1q3 TeIpaW Jo
-woJeue ‘(p[oysaiyl -nosnu I9Y30 J0 YO ou Juawssasse 3ul|
N 0Z ‘zH 000T) @3erd Tetn (59 v 2104S) ‘Ay3reay ‘s1edk Gp-81 -[opowt d3stfiqeqod
90107 211303790z31d /o1PA>31e8 1 ‘uonip | VAT [etiejewt :a3pam | L,w/8Y 8'7 F §'€Z NG SUOT}IPUOD pue uone[NUIS
‘(zH 0GZ ‘selowed g) -U0d/sTelI) pifea g [eI93e] snonunuod | 35 6'6 * £'69 IYSOM Azo3e10qE] I9pUN [e19793{so[nosnui e
aanyded SUOTIIPUOD §:paads | ‘il T [99Y:,G:SIMT | ‘WD 9 FZLTIY3MPY | pajonpuod sainsesawt SIMT pue
uonou ‘sisAfeue po3109[3s-Jos ‘Aem ‘In0-20) ‘ur-301 ‘y31ed | !s1eak oG ¥ L'1¢ 98e payeadal yym suzaped Sunjem [¥g] ueyz
SOTUBYDDWOI] JTBD) | -3{[em W ZZ :Bunj[eM | [eIINaU SUOTIPUOD ‘W G = N Apnis (eyuswizadxy | In0-203 pue Ur-a0], N G702 pue ‘Ireputs
SOIISLI9)OBIRYD
S9UI0DINO pue SUOTITPUOD I3YJ0
uomn09[[0d Bleq syse] [euonoung pue sajosu] syuedrnlied usisap Apmig Apmg Anunop Jeag sioyny

S9IPNIS papn[dul Jo So1IsIIsl0eIeyD T d[qeL

www.ironsjournal.org



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

dod
‘UOTIEDYTIUSPT JUIAD

sayerd 90103 oY}
U3IM S10BIUO0D J00]
-14SH pIfeA G ‘(19pI1o

aseannur 1YY

9240 11e8 ‘'s7gH wopuel) Sa[osul Jo [eI193e] ‘YAT ([ells] SI9pJIOSIp [e13[o%S
‘SI93IeW 67 pUe sadA3 aa1y3 yiim pue -ewt ‘(sn3rea /~) -o[nasnut ou ‘AyY3eay
(zH 000T) (3s1y sAeme) 1003 ww QT ST ZW/B 6 * 602 IING
sajerd 20103 -3Jeq :SUOT}IPUOD ‘(sn3rea ,g~) wux 3071 * 9°8G 1Y3om
‘(zH 00T) a13ded ‘paads pa SIMT (W 0 ‘13) w o0 ¥ L9'T SRy SIMT 03 sjutof
uorjow ‘sisAfeue -109[9s-3[9s ‘Aems{lem | o[osul Jej ‘Suniiem ‘'s1eak 7 ¥ 97 =3e quIt] J9mof jo asuods
SOTUBYD3WOI] 31D w T~ Bunjfem 100J31E( [SUOTITPUOD) $30T9T=N 1DY I9A0SS01D -2 [edTUBYDSWOlg BUTYD %207 [ogl P32 ng
S29YD
Aoussisuoour pue
Sunjuer ygONS
yHMm sisA[eue-elamwr
3I0MISU BIA PIZA]
-eUe {[00] serg Jo
3[STY 9UBIYD0D) 33
qam
passasse Ajrenb
‘UL10] POZIPIEpUE)S B
3ursn pajoeIXa elep
(SVA ‘DVINOM) But
-310da1 swodINo pue
‘9dAy IMms3
UOTIUSAISIUI ‘SISOU ‘3urdejorsaurny ‘Ade STeLI} [esTut
-3e1p VO3 uo paseq -19Y30apAy ‘Aderayy pazruiopuel uo
Anqi8ie (gz07 199 (1DY ay3 uo 9SIDI9X? ‘90kIq 99Uy paseq sisA[eue-elaw
-wI9d(J [IUN — 2319 8urpuadap) ‘SIWT ‘PUNoOSseIdn ured sauy Jo }IoMiau e
‘QUBIYD0) ‘OsequIg sanepow Ade1ayl ‘Auriaylerp anem aouasaxd WO
‘PINAng) saseqelep | [edisAyd ‘senianoe -310Ys ‘DI 'SNAL (I11-11 T3 VO Jog suonndo onnad (s1sAeue
s[dnnw urspoy jo | Arrep ‘Sunjiem syisel | ‘TTIH ‘TTT7 :SUOTIUSA ‘'s1eak g1 2 98e sIsATeue-elaw -eIaU} JUSISYIP JO -e1oW)
MBIIARI DTJRWIRISAS [euonIOUN] SNOLIBA -I191ul d1anaderayr, $596 = N SI0MIBN Aoeoyyga 1eotur[) ardnm 6z0Z | [G€l b 32 UaYD
SOIISLI9)OBIRYD
S9UI0DINO pue SUOTITPUOD I3YI0
uoM09[[0d Bleq syse] [euonoung pue sajosu] syuednired usisap Apmig Apmg Anunop Jeag sioyny

Ju0) T dqeL

Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion — IRONS



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

WvHd
‘WAVd ‘vId ‘Waxnd

VAT Y3 [safqe jusned VO3 Terpait
-11eA 31e8 {(zH 00ZT) | /S[el1d 9¢ [e3o3‘paads | 103 S[OSUT WIOISTD
sajerd 90103 7 /STe11} [NJSsaons € ‘ G SIMT Y3aduar-[[n3 VO3l [e1paw
pue (pazrwopuen) + Woddns yoae (I11-1 1) VO3I [elpawt yum sjuaned ut
(zH 0Z1 SUOIIIPUOD ‘110ddns yore yadusy | 35 9°ZT ¥ 688 IYSOM ATeqo18 sotueyd
‘se1awed 1) aanided ‘spaads 191se] -[INJ Y31m s[osur ‘W pE'0 F £4°T IY3LY -9wIoIq qUIT[-I9MO]
uorjow ‘sisAfeue pue I9MO[s ‘pa1dd[as | ‘(SIexeaus) Jeamioo] | ‘sieak ¢'g ¥ 7'LG 98e sa3ueyD SI[OSUT JUD [L€]'ID 32
SOIUBYIDWIOI] JTeD) -J19s ‘Bunjrem UMO :SUOIIIPUOD) d10I=N 1DY I9A0SS0ID) -I9JIp YMm Sun{[eM | Puelszims | €707 sanber
sieak 7z a8e
‘USWIOM f = U
[013U0D
Ayaresy | vO3I [e
pueis-01-11s Surnp -pawt { 0L < V13 SUOIIIPUOD
(¥31) muwisy 8y3 03 2W/BN ¥y * 7 LZ NG| Asojeroger sapun
dATIe[I ‘35 6°09 ySom pa3onpuod dnoad
uonelol [eiqn zH 09 SUOIIPUOD wuwt g1 ‘WD Q'F F 68%1 WYSWPY| [o13u0d Ayyesy e
(SNINTHTOA) ‘paads pa1da[as-JIas SIMT ‘W QT SIMT ‘s1esk 0'g ¥ 8’1 93¢e pue sainseaw pa VO3l [eIpaW YIMm
walsAs ¢ onsudewt ‘wd Of Y3y ‘wuwt /, S\ ‘3003 ‘uswIoM T = U -yeada ym Apnis syuaned ur symT jo
‘uorjejod jutof sauy] Ireyd ‘puels-03-11s -91eq :SUOTIIPUO) :dnoa8 yOM ‘ST =N [eruswiLadxg S109]J9 JIIBWAULY] ueder €707 | [9€] 1012 BPON
S3s9)
[eoturpd ‘ejdue uoits
-sa13ou1d 3003 ‘paads
11e3 ((zH 0007Z) sarerd UOTITPUOD/STELI} (930zE3SEd + YAT)
92103 pue (zH 00T [nJss900ns G Jo 1oddns YOI Yim
‘selowied § 1) aanided UB9UI :(I9PIO UoJe ssauyrns-o[qel ordoad ur sywT pe
Uuonjow + JusWusife wopuel) HOUV-A -IeA pazI[enplAIpul 01/¢ % ured ueswt -}1oddns pue sauorep
[elqn ‘Woy Jereiqns +HaIM ‘DaIM UyNMm G SIMT ‘syjuou g < ured a9uy] -uejls 03 asuodsal
‘1d1 (SYN) ured ‘(1s1y sAkemre) TV'13 (VA3) .G STMT ‘(%—2 T31) VO [etpauwt [edruetpawolq Jo
99Uy ‘131 ‘SisATeue ‘paads pa123[es-JIas auorepuess (VAT LW/ 6°€ ¥ 997 IING $10121pa1d paALIap
sorueydawolq 3res Kemyem w Q1 wul §) [0I3U0D e[} ‘'s1e9k 6'9 ¥ {9 93k -A1oye10qE] pUE
+ BJED [EDIUI]D Bunjem A9 :S9[0SUT WOISNYD ‘I6E€5=N 1DY I9A0SS0ID) 9[qIssadoe AfredrurD epeue) €707 | [g€]'Ip 12 3unH
SOTISLI9YOBIRYD
S9UWI0JINO pue SUON}IPUOD I9YI0
Uuo1109[[0D B3R S3[Se] [euondoung pue sajosuj sjuedpnaed usisap Apnmig Apmig Anunop Teag sioyny

Ju0D 'T 3[qeL

www.ironsjournal.org



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

XapuJ S13L1Y1.I0023S0
Sa131S.12A1U[] I2ISDIJN PUD OLIDIUQ UI2ISaM — DVINOM ‘2]02s anbojpup [pnsia — Sy ‘aupijainkjod o13spjdouriayl — Nd4.I ‘UO1IDINUIIIS AU [DOLIID3]2 SNOUDINISUDI] — SNT.L ‘SLIowa]
SN312a.1 — JY ‘|b113 pa]]0.I3UO0D PaZIWOPUD.I — IDY ‘YIPIM J00J WINWIXpw ay3 01 yind JOD ay3 JO YIpIm asiaAsup.ai ay3 Jo aboiuadtad — suni1y ‘1yblam Apoq Jo abviuadiad ay3 sb ainssaid
300] p13.a0d — §1d% ‘Y3bua] 100] ay3 01 yind JOO ay3 Jo yibuaj Jor1a3sodotaiup ay3 Jo abojuadiad — buo7y, ‘9210) anissarduiod L ypad — 3D-ILNd ‘qoIowiajoiqil [pipawt ypad — I Nd
‘quawiows uoixay) aauxy ypad — WINd ‘WY dpad — Wdd ‘9]bup uoisuaixa aauy ypad — X d ‘Juawiowr uo1onppp diy 3pad — WyHd ‘JUaUWOW UO01S.I9A3 UD 3pad — W yd ‘S131L1Y3.10033
-S0 — YO ‘2]p2s bulipa oLWINU — SYN ‘[pIowrajolqll [pipaud — I ‘[pI210]01paul — T ‘22.10J ajosnu — JJy ‘sajosul abpam |p.1a1p] — SIMT Adpaay3 Jasp] [9A3]-mo] — [T ‘21005 auodinQ
SIILIYLID023SO pub AInfu] 2auy — SO0 ‘SIILIYLID03ISO 32U — YO ‘2]PIS 20U1MDT pub ua.ibjjay — T) ‘JUaWow Uoljonppo 33U — WY ‘UOISI2A3/UOISI2AUl — AT/A] ‘NUN JUW.INSDIWT
132Ul — NINT ‘WY Jo asindual — WY1 ‘JUa.LInd [p13ualaliajul — D] ‘U01IDI0 [buLIdlxa/|puaiul — Y] ‘Adpiay) 1asp] A1suaiul-ybiy — I'TIH ‘Sa010] uoiopal punoab — s7yo ‘a]bup piq11
-oJowa) - YL ‘Xapuj aIn3sod 3007 — [ ‘XapuJ uol3oung 1007 — [ ‘UOISUaIXa/Uolxal) — 3 ‘djpwia) — J ‘230320b jAula auajAy3a — YA J Adp1ayl aaom xooys [palod.1oopaixa — IMST ‘U0l
-xa}Javjup]d/uoixalfisiop — 33/1d ‘2Inssaid Jo 1a3uad — JOO) ‘SSPU JO 121Uad — WOD ‘PPO] 2A1SSa1duIod I 2AlIDINWND — TD-I L2 ‘Xapul ssbul Apoq — [N ‘U013onpgo/uo11donppo — Yy

(sue11y, ‘8uoTY)
sisjowered yied
dOD “yuswde[dsip
d0D (d3d%) uon
-nquisip ainssaid
rejuerd ‘(zH O€

(Rep/yy =

(AIFII D)
VO
LW/ T'E * ¥HZ ING

a[osur uisuas

‘43001 sa[osur 3uIsn ‘syj@am aueyl ‘s1eak 8'g ¥ 6°,9 93¢k 9[qeream a3 Suisn
-an[q ‘sI0Suas §8) 0Z 19ye) 11 pue -aanAjod pue ndL ‘1601 = U:[0IIUOD | VO3 [eIpaW 10]
9[OSUI JUsWIdINSEaW | (S9[0Sulal1ojaq) 0L Teuslewr yroddns | ,w/3Y 77 F £%Z IND uizaned ainssaid-1el
+ DVINOM ‘SVA ‘SIsA ‘wr 0z 8ur UoJe Yim a[osul pie | ‘siealk gy ¥ 0°QL 93e -uerd uo (M7 Jo
-[eue sotueydaWOIq | -X[em ‘s Qg Surpuels | -puels‘(,9) uoddns ‘Ig8'cT=Uu S309J° 93 UO
1e3 + sareds [eotur) | ‘Bunyrem + Surpuels | yoae + sym:safosu] | :dnoiad SMTEZ = N 10Y [911ered Apnisy uemrer, 7702 [z€]l1p 32 nSH
(uoneinp
3uImg ‘uorjeinp
90UBIS ‘UoIRINp
9pINS YI3US] 3PLNS
‘paads Jren) s1919 W/ HT * §2T ING
-weted rexodwal sda1s & ‘s1eak 'y 7 0°G9 23¢e
-oneds ‘Ayiqeniea 9[ppIwt ay3 Surmp 3.
11e8 Isnay3 [e1areg uorjeIs[9dk JO SISA ‘€T=u
Y(ZzH 00T ‘s2dodso1Ad | -feue(1I) yauow | :[ox3uod Ayireay | Aep
‘S1919WI0IS[3Ik) Iaye pue (01) JUOE ¥ T'8 UIOM S9[OS VO3 yusurzredwod
NNI + SOOI ‘SYA Aporerpaurt ST AUl PLT<VIAT<TA [erpaw yimm sjustyed
!SIOSUSS [B13I9UL YyMMm ‘(duraseq) SIMT LW/33 87 * 0°6Z ING Ul SIOSUSS d[qeIeam
3uisn sisATeue [ed noylm ‘paads pa QUODI[IS ‘'s1eak 9'g ¥ 6'F9 23¢e ursn passasse
-[ueydaworlq red -109[9s-J[3S ‘Aems[[em | TelISjeu i(, /~) Wl / ‘39gT=Uu Apnis [o13u02-3s€D Aymqertea 1re3 uo
pue sa[eds [ea1urD w QT x Z ‘Sunjfem ISIMT Wwolsny :dnoa8 yO} ‘87 = N pozZIwopueI-uoN IMT 3O 310959 ayL, ueder €707 | [1€]" 1012 MYS]
SONISLIgIOBIRYD
S9UIOJINO pue SUOI}IPUOD I3YI0
UO0T393[[0D BB S3[SE) [euorlduUng pue sajosuj sjuedpnaeq uSisep Apnis Apmig Axnyunop JTeax sioyny

Ju0) T dqeL

Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion — IRONS



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

VO3 10] JusWIILal] SuI-3siy e aq o1 Jeadde jou op STMT

‘[[e1aAQ "9s1219%a pue ‘AdeisyloipAy ‘Surdelq ueyl sAI109Y SSI] A[[elauss a1am Inq
S109]J9 91eIapowt pamoys Adeiayy anemypoys [ea10dI0d0eIIXs pue ‘UOTIB[NWIIS SAISU
[eo11309[3 snoaueindsuell ‘Adeiayl Iase[ Se Yons SaNI[EpOw [BJISAYJ 'S9U0JIN0 3SOUT
SSOJOB SS9UIAIIISYS [BITUI[D MO[ A[SAIIE[a1 PAleIISUOWLP S M "duwodIno uo Surpuad

-3p 3xau pasuel Adeiayy 1asef Ajisusiul-ysry pue ‘Adesayl aspisxa AdersyroipAH

VO3] Ul UoT1onpal SSaUHIIS pue ‘Juswasoidwll [euorouny ‘uorionpadl ured 103 uon
-USAJISIUI 9ATID9]JD 1SOW 313} Sem SuIdeIq 33U JBY] PaMOUS SISA[eUE-BI1aW YI0MISN

(A31a1308 1581) SYA ‘DVINOM

S[eLI] [eJTUT]D PaZIWOpUEI U0
paseq sisAeue-eouwt
sI0m1au e 1y Oy 103 suonndo onanad
-eI9|} JUaI3YIP JO Aded1YJa [edIUl[D

[Sel T 32 UBYD

10939
[eoTueyDaWOIq [eYauaq e 3urlsad3ns ‘SOIIBWSUNY qUII[-I9MO] Ul SUOIIBIS)[E S[(eloAL]
paonput pue swoldwAs aandalgns pasoxduur — uorjeandguod HOS ay3 ut Ajrernoned
—SIMT ‘[TeI9A0 “Sunjfem jo03ateq Yim pareduiod (DOS) UOISIaAS Je[eiqns pue (N'VS)
uorxafjreiue[d spjue paonpal s;MT ‘Sunjem jooJateq Yiim patedwod (DOS) sa[Sue
UOTX3(J 99Uy paonpail pue (DOS) sa[due uononpge diy pasnpal (DOS) S9[Sue Uorxafy
dry paseaiour (DOS pue NVS) Se[8ue uorjejol [euiaixs diy paonpal sajosur a8pam
[e193e7] ‘s[aas] ured 3say31Y pUe 1I0JWI0D 1S9MO] Y3 pamoys Sunj[em JooJateq S[Iym
‘(N'VS) SIMT Yaim sfepues Aq pamor[o] Ayrsuaiur ured 3Somo[ 943 pue 1I0JWO0D PIAISD
-1ad 3s9y31y ay3 u1 painsal (DOS) IMT pa1eidsiul Yiim uonpuod 3pos-1addIfs ayf,

sadeys
wiIojaAem ‘9[3ue AT/AL Te[eIqns
‘9[8ue 3d/3d op{ue ‘o[due J 99Uy
‘918ue y71 diy ‘o8ue yy diy ‘918ue
33 dIy ‘SVA ‘9795 113317 ‘DYINOM

3unfem Sunnp yO3 3usunied
-WI0D [eTpaW Y}IM USWOM UT SUI0}
-dwAs pue soryewaurs] jurol quuip

J9MO[ UO STMT JO SID9J8 9INdY

[62] 1P 32 13qeS

"S9N[eA 91eIPauLIa]Ul PaMOYS UT-30] :JN0-20] Ul Uy}
S9[OSUI [BI9)e] PUE [BIINSU UT 19)ea18 319M S3D10] SI[EIPSW PUE SI[BI9)E] ‘SNIPaULISIUL
SN1sey\ ‘'S9[OSUI [BI9)E] PUE INO0-90] U] [E19]E] 2I0W SeM [BIINJU SUOTIIPUOD I9YIO [[B
Yum paredwiod JOO [els1e] 8I0W B Ul paj[nsad Ul-30], *}S02 J[0(elall Paseatdul YIim
pa3e1d0Sse sem 31ed IN0-203 Y3NoyI[e ‘SIIIYIIE09)SO [BIOWSIOIqT) [EIPSW 10] SI030€]
3SLI [EJTUBYIDWOIQ 9dNpal AW (3N0-90) PUE UI-90}) SUOTIEDYIPOW ITED) "JN0-90) PUe
ur-a03 31m patedwod 3red [e1inau ur 1ay3iy sem aan[eJ a3e[I11ed [BIOWIJOIqT) [RIPaWI
Jo Aiqeqoad -3red rexinau yimm paredwod Ajiqeqoad aanjrej a8eiiaed 1o ‘surells
‘S9SS913S ‘SpeO] [BI0WRJOIqT) [eIpaW 9dnpad A[3uedyrusis jou pip syMT Ado[aa Sut
-3[[em padnpal pue Jamod drjogelswu Apog-a[oyMm ‘9210] STIOWJ Sn3dal 1say31y a3
paonpouad Sunj[em JNo-a0], ‘IN0-90] PIPIIIXS SI[OSUT [BI91E[ ‘}TES JN0-90) PUE UI-201
Sunmp uey3 sUONIIPUOD [BI1INSU SULINP 19)Ed13 9I9M SPEO[ dAISSaId 0D [eI0WAJ0IqT)
[eIpaw aAnR[NUWINY “}TE3 JN0-30] PUE UI-303 SULINP UBY) SUONIPUOD [ M PUE [BIINSU
Sunmp 191e318 919M SUTEIIS PUE S3SSDIIS ‘9210F AISS21dUI0D [RIOWIOIqT) [EIPSW [Bdd

Anqeqoad aan
-[rey a3eqrired JLIN ‘urens JLNd
‘ssaqys 31L]Nd ‘1amod drjoqelsw
Apog-ajoym ‘92103 34 ‘JIN 13SEA
“TD-4.LINP ‘ID-11LINd ‘WOD 3003 03
aanjeRa1 uonisod goo ‘paads 3en

SoTueYDaW S3e[I1Ied [eI0WIJOIqT}
[eTpaw Jo JuswISsasse urapout
onsifiqeqoad pue uoryenuus [eia
-[es{so[nosnu e ST\ pue suisped
3unj[em 1no-s03 pue UI-30],

[Fg] Bueyz
pUe JreppuIs

s3urpuy jo Arewrwing

Uwu.uOQw.H sowiooInQ

Apmg

sioyny

S9UIODINO [EDTUBYDISWIOI] PUE [EJTUTD UO (S]MT) SI[OSUT 93pam [e193e] JO S109x7 “Z SIqeL

www.ironsjournal.org



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

"SJULWISSOSSE [BIIURYDIWOI] S[qelIeA-1)[nu ‘pazijeuosiad 11oddns pue suonjeidepe
[edTUBYDRWOIq JUBAS[I 0o[1aA0 Aewl [Ny3Id uo Afatos SurAaa 3ey3 wy3y3ry sdurpuy
9sayL, ‘WIVd pue ‘INVIT ‘WV3Id peonpaa sjosul pazroddns-yosie ue 03 a93pam [e1dle[ e
Suippy ‘sjusned ay) Jo 3sowl pue [[e 10J [NYYd Y3im paje[al1od os[e atam NIyd pue
WvHA ut saduey) ‘syuatied [[e ur INy3Id Yiim paie[a11od ApAnisod sem I A[TYym
‘AauedyTudis pasea1dap WNyId ‘so[qeriea J1es [[e SSOIde S[eLI} JO %/ 9€  UI SIZIS 10919
931e[-0)-9]BISpOUI ISEI] JE YIIM ‘PaAISSCO SEM AJIQEIIEA [ENPIAIPUI-ISIUL [ETIURISqNS

93pam [e1ae] SUIppe JO 109]9
‘sa[qertea 31ed 1930 pue [Wyid
U29M19( SUOTIE[21100 Juaried
-enur 'y3yd ‘Wavd ‘WyHd
‘WA WYL WY :ul saduey)d

VO3
[erpawt ym syuatyed ur Afreqor3
SOTUBYDAWOI] qUIT[-I2MO] S93UBYD
S9[0OSUT JUBISPIP YIIm 3ursifepm

[L€] o 12 sanber

'Syse} [euonounj Surtesaq-1y3em SurInp uUorIe101 99U [EUWLIOU]E 3031100 J0U 0P S|MT
3umnsad3ns ‘uorjow [euoryelol aaoxdwir jJou pIp WSPY a3pam 3ulsestou] ‘sorueydsl
[BUOIIE101 93U [EULIOU 310)S3I J0U PIp PUE UOIIEI0I [EULIIXS [eIqr Sursealour Aq
UOTIE10 [EUISIUI [BI]T} POSEDIISP J9YIINJ SA[0SUl padpam [eIa3e] 'S[013uod Aylfeay o1
pareduod uorelod [e1qrl [EUWLIOUqe pUe padnpal pamoys O3 [eIpatll Ym sjusiied

pue3s-03-31s SurInp
9[3ue uorIeIO01 [BIOWSIOIGL],

VO3 Terpaut
y3m sjuaried ur sajosur padpam
[eJ93e] JO S109]J9 dIIBWAUTY

[9€] 10 32 BPRN

‘93e J9P[O pue ‘JUIWUSI[E IIU SNIBA SSI] ‘X3S A[EWJ
‘9peasd 90uaImeT-uaa3[[ey] Jamo] e ‘ured 100] Jomo] aJam asuodsal Jo s10321paid euon
-1ppe ‘}10ddns ydae yim paurquiod s[ M7 103 "dUo[e [ W] 10J 9peid aduaimeT-usis[[ay]
Jamo] e pue ured 3003 J9MO[ Papn[dul asuodsal JO poOYI[Ss]I] Pasealdul ue
[31M Pa3eId0sse s10301pald 1910
'spjoysaiy} asuodsaa sjdiynut ssoaoe 110ddns yasae InoyIrm 1o Ym symy ol
asuodsai [eorueydawolq e paidipaid paads 1ed 1oy3TtH

'HOYV-A + DAIM
pue HaIM 03 dsuodsai 103 sa[qer
-Tea aAnd1pald ‘ar8ue sausy/[elqn
auerd [eyuoaj ‘o[3ue uorssaidord
100] ‘UoTIOW AT Je[eiqns/apiue
‘paads yres ‘(ured) [11 ‘SUN ‘Idd

VO3 y3m ardoad ut
SsIMT pa1roddns pue SUO[EpUE]S O}
asuodsaa [edrueydaWoIq Jo
s10301pa1d paALIap-A1
-0JeIOQE] PUE J[qISSaIIE A[[edturD

[e€] P32 JUNY

‘u3ISap S[OSUI PAZI[ENPIAIPUI 10] paau a3 Suny3sysIy ‘uLIe I19A3] NV 9yl Sul
-us1Ioys Aq Surpeo[ aaus] [eIpatl adnpal A[3oaarpul Aew se3UeyDd [EJTUBYISWOI] 3SaY],
‘suonerdepe drjewaury Juspuadsp-1y3ey-a3pam pajedIpul sasA[eue UoTIe[a.110D)
SIMT Y3m Af[easie] payiys 40D aYL. 'ssead [eds]e[olpal pue 324107 Jot1a)sod
paseaiour urpnour ‘sadueyd d110ads-Uorpuod pamoys sIgo sa[due adpam Iay31y
y3tm Aprenonaed ‘pasestosp UOIIBI0I [BUIIUIL BIQTI-}00JPUTY PUE ‘SI[OSUL [[€ 10
Pasealdap s9[3UE UOTIONPPE PUE UOISIAAS/UOISISAUT JO0JPUTY-300J210] “SUD{[em 100J
-31eq Y3tm paredwod (S9[OSUI [[B) UOTXS[JISIOP S[3{UE PadNpal pue (SI[osul [[E) UOTIel0l
[BUISIUT 33 UB pUE (S9]0OSUI [[E) S9[3Ue UOIXa[j 99Uy ‘(s9[osul Jej) A1 paseatour S\

y31ey a8pam pue
S93UBYD JTIEUISUN] UdaMIDq
SUOTIE[9.110D ‘sa8ueyd JYO ‘YIys
dOD Te1aye ‘d3ue 33/ 100§910]
-xn[rey ‘s[gue Y] e1qri-3003
-pury ‘s[3ue AF/AI eIqr-1003pury
‘a[3ue 3d/3Q eIqu-j003pury
‘9[3ue Yy 100JpUIy-}00Ja10]
‘9]8ue AF/AI 1003pUIY-}00Fa10]
‘9[3ue 3d/3( 100JPUIY-100J310]
‘a[8ue gq1 apue ‘d[3ue AF/AL
apue ‘9[3ue 34/ apjue ‘s[due
g3 9auy ‘o[3ue ¥y diy ‘a[8ue
vv diy ‘o(8ue 33 diy ‘(ed0usaped
‘y3duay api1nys/dais ‘paads 31es)
sialowered 31ed [erodwaorieds

STMT 03 syurol quif Jamof Jo
asuodsai [edtueydaWOIg

logl P12 N

s3urpuy jo Arewrwing

pa31odax sswodnQ

Apmg

sioyiny

0D "Z dqeL

Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion — IRONS

10



Julia Anna Swierczek, et al.: Lateral wedge insoles in knee osteoarthritis

In other studies, reported outcomes and

arch support. These findings highlight that
appropriate patient selection for LWIs as
an adjunct to KOA therapy may increase
the benefits of the intervention and may also
explain variability in responses observed
conclusions suggest a negative effect or no
effect of LWIs on clinical symptoms or knee
joint biomechanics, indicating limited justi-
fication for their use as a standalone inter-
vention. Sinclair and Zhang [34] showed that
lateral wedges did not reduce peak forces and
stresses in the medial compartment of the
knee compared to neutral walking, and gait
modification would be a more favorable in-
tervention in the context of KOA. A network
meta-analysis conducted by Chen et al. [35]
demonstrated that LWIs have relatively low
clinical efficacy in reducing pain, improving
function, and decreasing stiffness in KOA
compared to other interventions such as
physiotherapy, hydrotherapy, or knee braces
(Table 1 and 2).

particularly when combined with additional
in other studies (Table 1 and 2).

Regarding biomechanics, Ueda et al. [36]

found that LWIs did not restore normal tibial
rotation in patients with KOA - in fact, they

increased external tibial rotation and did not
normalize knee mechanics during weight-
bearing activities of daily living, such as ris-
ing from a chair. Similarly, Jaques et al. [37]
reported substantial individual variability
in biomechanical responses to LWIs. Some
patients showed a reduction in KAM and
changes in muscle activity, while others did
not. This indicates that despite the potentially
beneficial effects of lateral wedges on selected

are not uniform across all patients, and the

knee biomechanical parameters, their effects
evaluation of LWIs effects on knee joint bio-
mechanics should consider more parameters

than just peak KAM (pKAM) (Table 1 and 2).

1scussion

The lack of conclusive evidence that LWIs
positively affect knee joint biomechanics
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or the clinical presentation of patients with
KOA explains why these insoles are not rec-
ommended in the aforementioned guidelines.
Although other reports indicate potential
benefits (e.g., reduction of KAM, improved
comfort, and decreased pain) [28,38,39], their
efficacy in treating KOA remains inconclu-
sive. It is possible that factors such as indi-
vidual gait biomechanics, foot morphology,
the degree of osteoarthritic changes, and in-
sole characteristics may modify their effects,
opening new avenues for further research.

In another study, Yosuke Ishii [38] aimed to
evaluate how the degree of medial meniscal
extrusion (MME) and cumulative mechani-
cal loading of the knee might influence the
effectiveness of LWIs in KOA patients. This
analysis indicated that individual differenc-
es in joint biomechanics and meniscal anat-
omy may determine which patients respond
favorably to insoles and which show limited
therapeutic benefit. The results suggest that
considering these factors in therapy plan-
ning may improve intervention tailoring and
increase the likelihood of pain reduction and
improved knee function.

In a subsequent study, Ishii et al. [39] ex-
amined how the duration of LWIs use affects
the mid-term response in MME and whether
it is associated with KOA progression. The au-
thors demonstrated that longer daily use of
LWIs (over 5 hours per day) maintained MME
reduction after one year and was associated
with slower osteoarthritic progression and
more stable limb alignment. These findings
suggest that the lack of conclusive evidence
on the effectiveness of LWIs may partly re-
sult from insufficient observation periods
or inadequate intervention duration needed
to reveal their potential therapeutic effect.

Additionally, in an earlier study (Ishii
et al. [40]), dynamic ultrasound assessment of
MME during walking was used to directly ex-
amine the short-term effect of LWIs on knee
mechanics and immediate pain perception.
The results showed that both MME and knee
pain during walking were significantly lower

with LWIs compared to the no-insole condi-
tion, and patients showing greater MME re-
duction also experienced greater immediate
pain relief (p < 0.01). These data suggest that
the mechanism of LWIs may depend on their
ability to limit dynamic MME, further high-
lighting the importance of individual joint
biomechanics and meniscal structure in de-
termining therapeutic response.

Okamoto et al. [41] analyzed the impact of
gait modification on MME in KOA patients.
Results showed that adopting a “toe-out”
gait significantly reduced the increase in
meniscal extrusion under load and the sec-
ond peak of KAM compared to normal gait.
Interestingly, combining this gait modifica-
tion with LWIs did not demonstrate an addi-
tional synergistic effect. These findings sug-
gest that individual gait pattern modification
may be crucial for controlling biomechanical
knee loading, and the therapeutic effect of
lateral wedges may depend on the patient’s
walking style. Factors such as gait biome-
chanics and specific knee joint characteristics
may determine which individuals achieve
real benefits in reducing meniscal extrusion
and medial compartment loading, highlight-
ing the need for personalized therapy.

Furthermore, the results of Magalhies
et al. [42] confirm that the response to
foot orthotic interventions — regardless of
wedge direction - is strongly conditioned
by individual biomechanical characteristics.
The authors showed that individuals with
a specific foot and lower limb alignment pro-
file were less likely to respond to wedging,
failing to achieve the expected modification
in KAM. Although this study examined me-
dial wedges, its conclusions are generalizable
and emphasize that the effectiveness of in-
soles —including lateral wedges — may depend
on a complex set of biomechanical parame-
ters. This underscores the need for individu-
alized insole selection and caution when for-
mulating clinical recommendations.

In another study, Bartsch et al. [43]
demonstrated that abnormal varus knee
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alignment may limit the efficacy of LWIs
and ankle orthoses in patients with me-
dial KOA. The analysis included 28 partici-
pants who wore a 5-mm lateral wedge and
an ankle brace for 6 weeks in random order.
Although both interventions reduced pain
compared to baseline, a significant corre-
lation was observed between greater me-
chanical axis deviation (larger varus) and
smaller pain reduction. The authors indicat-
ed a mechanical threshold of approximately
3° varus, above which the intervention’s ef-
fectiveness is limited. These results suggest
that individual limb alignment may deter-
mine patient response to insoles and braces,
highlighting the importance of considering
joint biomechanics in therapy planning and
partially explaining the inconsistent effects
observed in previous studies.

The study by Tse et al. [44] provides further
evidence that the biomechanical response to
LWIs may be more complex than previously
assumed. The authors demonstrated that
both the lateral wedge alone and the wedge
combined with arch support increased joint
contact area in the medial compartment
under load. At the same time, different types
of insoles led to distinct changes in contact
location, indicating that insole configuration
significantly influences its effect. These find-
ings support the concept that LWIs efficacy
may depend on individual biomechanical
characteristics and insole design specifics,
partially explaining discrepancies in prior
study results.

Iwamoto et al. [45] examined the effect
of lateral wedge length on KAM reduction,
which may also explain the inconsistent
outcomes regarding LWIs in KOA patients.
The results showed that different wedge
lengths could lead to varying joint loading
and, consequently, differences in efficacy
in reducing KAM. This suggests that optimiz-
ing insole geometry according to individual
anatomy and biomechanics may be critical.
Considering such factors in insole design
and selection could improve clinical efficacy;,

enhancing both comfort and knee function
in KOA patients.

Overall, the summary of studies included
in this review further highlights that dis-
crepancies in evaluating the effectiveness
of LWIs may result not only from differences
in study populations but also from varying
experimental conditions and selected end-
points. Moreover, differences in insole de-
sign (e.g., wedge angle, presence of arch sup-
port, material), duration of use, and type of
functional tasks performed (walking, rising,
standing) may significantly influence out-
comes. Importantly, some alternative inter-
ventions, such as gait pattern modification,
may exhibit greater biomechanical efficacy
than insoles alone under certain conditions.
These findings indicate that LWIs effects
should be considered in a broader thera-
peutic context rather than as an isolated
treatment. Collectively, these data suggest
that inconsistencies in study results may
not stem from insole inefficacy per se, but
rather from their complex, multifactorial
mechanism of action and insufficient tailor-
ing of the intervention to individual patient
characteristics.

The primary limitations of the included
studies predominantly relate to small sample
sizes and the short duration of the tested in-
terventions. Furthermore, a significant meth-
odological challenge stems from the fact that
the evaluated studies focus on a wide varie-
ty of distinct outcomes. In order to gather
a representative number of publications
and compile a comprehensive review on this
topic, it was necessary to broaden the eligi-
bility criteria to encompass additional end-
points. However, this high heterogeneity
among measured parameters acts as a con-
founding factor, hindering a definitive and
straightforward analysis of the true impact
of LWIs in the management of KOA.

A limitation of this review is that only one
database (PubMed) was searched, which may
have led to the omission of additional rele-
vant studies indexed elsewhere.
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Conclusions

Available evidence suggests that LWIs may
exert beneficial effects on selected biome-
chanical parameters of the knee joint; how-
ever, their clinical effectiveness in terms of
pain reduction and functional improvement
remains inconclusive. The effects of therapy
appear to be strongly dependent on individ-
ual patient characteristics as well as inter-
vention-related factors. Despite numerous
reports indicating potential benefits, study
findings remain inconsistent, and some stud-
ies have not demonstrated significant clinical
or biomechanical effects. Moreover, observed
biomechanical changes do not always trans-
late into clinically meaningful improvements
in pain perception or joint function. There-
fore, LWIs should not be used as a standalone
treatment but rather may be considered
as part of a combined therapeutic approach,
particularly in appropriately selected patients.
Further research in this area is warranted.
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