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s u m m a r y

Objective: To identify and synthesise the content of knee bracing interventions in randomised controlled 
trials (RCTs) of knee osteoarthritis (OA).
Design: In this scoping review, three electronic databases (PubMed, Web of Science, Cochrane) were 
searched up to 10th June 2024. Nineteen previous systematic reviews of knee bracing for knee OA and four 
recent international clinical practice guidelines were also hand searched. Identified studies were screened 
for eligibility by two independent reviewers. Information on bracing interventions was extracted from 
included RCT reports, informed by Template for Intervention Description and Replication (TIDieR) guide
lines. Data were synthesised narratively.
Results: Thirty-one RCTs testing 47 different bracing interventions were included. Braces were 
broadly grouped as valgus/varus, patellofemoral, sleeve, neutral hinged, or control/placebo knee 
braces. Brace manufacturer and models varied, as did amount of recommended brace use. Only 
three interventions specifically targeted brace adherence. Information on brace providers, setting, 
number of treatment sessions, and intervention modification over time was poorly reported. Adherence 
to brace use was described for 32 (68%) interventions, most commonly via self-report. Several me
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chanisms of action for knee braces were proposed, broadly grouped as biomechanical, neuromuscular, 
and psychological.
Conclusions: Many different knee brace interventions have been tested for knee OA, with several proposed 
mechanisms of action, a lack of focus on adherence, and a lack of full reporting. These issues may be 
contributing to the heterogeneous findings and inconsistent guideline recommendations about the clinical 
effectiveness of knee bracing for knee OA to date.
© 2024 The Authors. Published by Elsevier Ltd on behalf of Osteoarthritis Research Society International. 

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Symptomatic knee osteoarthritis (OA) affects an estimated 365 mil
lion adults worldwide.1 11.5 million years lived with disability (YLD) are 
attributable to knee OA; this represents 1.3% of the total global YLD.1 This 
figure is rising, driven by ageing populations and the high prevalence of 
obesity. Rates of knee replacement continue to increase across much of 
the world.2 There is a need for health systems to implement cost-ef
fective nonsurgical health technologies earlier in care pathways and 
when joint replacement may not be available, indicated or preferred. 
Knee braces, encompassing a wide array of valgus/varus unloader, 
neutral stabilising, and soft sleeve braces for tibiofemoral, patellofe
moral, and mixed knee OA presentations, are potential options. However, 
clinical practice guidelines offer contradictory and conflicting re
commendations on their effectiveness.3

Recent clinical guidelines from the American College of 
Rheumatology/Arthritis Foundation4 and the American Academy of 
Orthopaedic Surgeons5 recommend knee bracing for knee OA, al
though heterogeneous findings and low-quality evidence continue 
to be noted in these guidelines and in others that have been unable 
to make a recommendation or have recommended against bra
cing.6,7 In the UK, due to insufficient evidence, current guidance from 
the National Institute of Health and Care Excellence (NICE) does not 
support the routine use of braces, unless there is joint instability or 
abnormal biomechanical loading, or if therapeutic exercise is in
effective or unsuitable without the addition of a brace, and the brace 
is likely to improve movement and function.8

Knee bracing for knee OA represents a class of complex interventions 
comprising a variety of devices, indications, and proposed mechanisms 
of action. Knee brace interventions may include different components 
(e.g. brace selection, brace fitting, encouraging brace adherence), target a 
range of behaviours (e.g. donning the brace, wearing the brace over time, 
using the brace within a broader self-management programme), and 
require varying levels of skill and expertise to apply.9 Treatment fidelity, 
comprising design, training, delivery, receipt, and enactment of inter
ventions, is important for the internal validity of randomised controlled 
trials (RCTs), but particularly challenging for complex interventions. A 
review by Borrelli et al of complex interventions in health behaviour 
research found that only 55% of reviewed studies met treatment fidelity 
criteria.10 A full and accurate description of interventions is also a re
quirement for the successful replication of RCTs and for the faithful 
translation of complex interventions into ‘real world’ contexts.10,11 In 
2013, a review by Hoffman et al. found that non-pharmacological in
terventions were insufficiently described in more than half of published 
RCTs.12 Subsequent reviews of trial interventions reported in ortho
paedic13 and physical therapy14,15 journals and exercise interventions for 
hip and knee OA16,17 suggest improving, but still suboptimal, reporting.

Whilst evidence from RCTs on the efficacy and effectiveness of knee 
braces for knee OA has been synthesised in many systematic reviewseg,18

limited information is provided on the specific components of the bra
cing interventions tested or their proposed mechanisms of action. To 
address this gap, this study aimed to identify and synthesise the content 
of knee bracing interventions in published RCTs of knee OA. The purpose 
was to explore possible heterogeneity of intervention content (thus 

assisting understanding the results of bracing RCTs), identify aspects of 
good reporting practice as well as aspects that require improvement, and 
to increase understanding of the proposed mechanisms of action by 
which knee braces may improve symptoms among people with 
knee OA.

Methods

A scoping review was conducted following Joanna Briggs Institute 
guidance.19 To identify the content of bracing interventions previously 
tested in RCTs (concept), for people with knee OA (participants), ap
plicable for use in clinical practice (context), relevant search terms 
(shown in appendix 1) were run in three electronic databases (Medline 
(PubMed), Web of Science, and Cochrane Library) from inception to 10th 
June 2024. Nineteen previous systematic reviews of knee bracing for 
knee OA18,20–37 and four recent international clinical practice guide
lines4,5,7,8 were also hand searched to identify potentially eligible RCTs. 
Identified studies were imported into Ryaan where duplicates were re
moved. Two reviewers (either MAH, MJT or JS) independently screened 
abstracts and full-text articles against the inclusion and exclusion criteria 
(Table I), with disagreements resolved by consensus and, failing this, a 
third reviewer (GP). To maximise the likelihood of finding relevant in
formation on intervention descriptions for all included RCTs, any sepa
rate (linked) publications from the same parent trial were obtained 
where available (e.g. published protocols, published ancillary studies). 
Following methods adopted in a previous review,38 these were identified 
by one author (MAH) checking references of included RCTs, and by 
searching the publications of all first and last authors via PubMed (ap
pendix 2).

From RCT publications (main and/ or linked publications), data were 
extracted into tables by one reviewer (either MAH or MM), and then 
checked by a second reviewer (one of JS, MJT, LH, JQ). These included 
data on the RCT country of origin, patient population, sample size, in
terventions, comparator, and the primary outcomes and endpoints. The 
template for intervention description and replication (TIDieR) checklist39

was used to inform data extraction on the description and reporting of 
knee bracing interventions. Information on 18 different intervention 
components were extracted, including 1) intervention name, 2) the 
brace(s) used (including brace make/ manufacturer, off the shelf or 
customised brace, recommend brace use, intervention length, additional 
intervention components, specific adherence enhancing strategies), 3) 
delivery of the bracing intervention (including who delivered it and with 
what training, over how many treatment sessions and in what setting), 
4) any modifications to the bracing intervention protocol over the course 
of the RCT, 5) the proposed mechanism of actions of the brace, and 6) 
how well the intervention happened (assessment and amount of inter
vention fidelity and brace adherence) (appendix 3). Risk of bias assess
ment was not undertaken as the focus was on synthesising the content 
of knee bracing interventions for knee OA only, rather than the reported 
clinical- or cost-effectiveness of bracing interventions in comparison to 
controls.

Findings were synthesised narratively. This included grouping 
proposed mechanisms of action and intervention components into 
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themes (e.g., braces grouped as off the shelf or custom made) and 
completing frequency counts to report numbers and percentages.

Results

As shown in Fig. 1, 1136 articles were identified from electronic 
database searching, and 59 from hand searching existing systematic 
reviews and recent clinical guidelines. Following removal of dupli
cates, 800 unique articles were screened for eligibility; 688 of which 
were excluded based on title/abstract screening. Of 112 full-text 
manuscripts screened, 81 were excluded, most commonly due to 
being a conference proceeding/ trial protocol registry record only 
(n = 48) and study design (eight were not RCTs). Thirty-one RCTs 
were included in the synthesis, reported in 38 manuscripts.40–77

Description of included RCTs

The 31 included RCTs were published between 1992 and 2022 
and overall included 2356 participants (range 10–171). The majority 
of RCTs were conducted in Europe (n = 12) and North America (n = 9), 
used a parallel group design (n = 23), combined clinical and radio
graphic criteria to define OA for inclusion (n = 26), targeted in
dividuals with tibiofemoral OA (n = 23), and followed participants for 
less than or equal to 3 months (n = 19). The comparators against 
which bracing interventions were tested were usual/ conservative 
care or education (without the use of a knee brace) (n = 9), a different 
knee brace intervention (including control/ placebo braces) (n = 11), 
lateral wedged insoles (n = 7), no brace (n = 3), stretching (n = 1), and 
an ankle brace (n = 1) (Table II).

Description of knee bracing interventions

Within the 31 RCTs, 47 different bracing interventions were 
tested. The type of knee braces could broadly be grouped as valgus/ 
varus (n = 27, 57%), patellofemoral (categorised as such when a brace 
was stated by the authors as specifically targeting the patellofemoral 
joint) (n = 3, 6%), sleeve (n = 6, 13%), neutral hinged (n = 3, 6%), and 
control/placebo knee braces (n = 7, 15%) (any brace type explicitly 
described as a control/placebo by RCT authors). One intervention 
issued either a valgus/ varus or neutral hinged knee brace depending 
on patient presentation.59 Brace manufacturer and model varied 
broadly, although the majority were off the shelf (n = 36, 77%) rather 

than custom-made knee braces. The brace intervention period 
ranged from 2 weeks to 1 year, with most interventions lasting up to 
3 months (n = 33, 70%). The recommended amount of brace use was 
variable, ranging from a minimum wear time of 3- to 12-hours per 
day, or all day. Nine (19%) interventions recommended gradually 
increasing brace wear over time. For valgus/varus braces, the degree 
of valgus/varus force applied was also variable. This was either de
pendent on participant perception (including perceived accept
ability/ tolerability, or pain reduction) (n = 9), or by a set amount (e.g. 
four degree increase in valgus in the anteroposterior plane) (n = 5). 
However, for many interventions, this was not reported (n = 13). 
Twenty-four interventions (51%) included other treatments along
side the brace, which included varied components of usual or con
servative care (e.g., education, exercise, analgesics). Only three 
interventions had accompanying reports that made it clear the in
tervention explicitly targeted brace adherence. Strategies to enhance 
adherence included in two brace interventions by Hunter et al54,55

included education, skills training on donning the brace, and issuing 
a pamphlet addressing common adherence-related concerns. The 
type of brace included in one bracing intervention in the RCT by van 
Egmond et al73 was specifically chosen for its expected comfort with 
the aim of enhancing adherence (the SofTec OA brace).

Bracing interventions were most provided by orthotists (n = 9, 
21%) or technicians (n = 9, 21%); information on brace provider was 
not reported for 20 (43%) interventions. Although some brace in
terventions were reportedly delivered by a trained provider (n = 6, 
13%), information on what training was undertaken was not reported 
for any intervention. Brace interventions were provided in both 
health care (e.g., hospitals, orthotic and outpatient departments) and 
research (e.g. universities, clinical research units) settings. However, 
this was often not reported or unclear (n = 25, 53%), as was the 
number of treatment sessions over which brace interventions were 
delivered (n = 42, 89%), and whether bracing interventions were 
modified over time (n = 47, 100%) (see Table III).

Proposed mechanisms of action of knee braces for knee OA

No clear logic model (representing the underlying causal processes 
through which interventions are thought to produce outcomes in 
simple, diagrammatical form78) was reported for any bracing inter
vention. As shown in Table IV, several mechanisms of action for knee 
braces were proposed for each brace type, spanning biomechanical, 

Include Exclude

Types of participants (Adults with symptomatic knee OA)
OA can be self-reported, clinician or radiographically diagnosed, or self-reported knee pain in 
adults aged 45 years and over. For studies with mixed populations, over 50% need to meet one 
of the above criteria, or have a mean age of 45 years and over if self-reported knee pain.

Healthy volunteers; non-human, pain not attributable 
to OA (e.g., rheumatoid arthritis)

Concept (Content of knee bracing interventions) and Context (applicable for use in clinical settings)
Intervention Any type of knee brace (e.g., soft-sleeve or unloader-type), either delivered alone or in 

conjunction with other treatments, intended to be worn for a minimum period of two weeks
Rest orthoses, taping, other biomechanical 
interventions (e.g., shoe insoles)

Comparator No treatment, other treatment, or placebo control
Outcomes Patient-centred measures (e.g., pain, function) reported as primary or secondary outcomes Biomechanical/gait parameters only
Setting Any clinical setting Gait lab only
Other
Study design RCTs (any design, e.g., parallel, crossover, cluster, quasi) Non-randomised comparative studies; observational 

studies; case series/reports
Publication type Full, original published research articles Conference abstracts, study protocols, 

correspondence
Language Any language Translation not available

Table I                                                                                                       

Eligibility criteria.  
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neuromuscular, and psychological factors. Biomechanical mechanisms 
of action (reduced load, improved joint alignment, increased stability) 
were most proposed for valgus/varus, patellofemoral and neutral 
hinged knee braces. Sleeve braces were predominantly proposed to 
have neuromuscular mechanisms of action (particularly increased 
proprioception and improved muscle function/ motor control). RCT 
papers of two bracing interventions (one valgus/varus knee brace, one 
neutral hinged knee brace) proposed a psychological mechanism of 
action (increased confidence in knee stability). Other than the placebo 
effect, one additional proposed mechanism of action for a control/ 
placebo knee brace was provided, which was to improve muscle 
function.

Brace adherence and intervention fidelity

As shown in Table V, adherence to brace use was measured for 32 
(68%) brace interventions, predominantly via self-reported brace 
wear time (e.g., hours per day, days per week). Three brace inter
ventions (all tested in one RCT49) captured dichotomous information 
on whether the brace was being used (yes/no), and one used an 
objective measure of adherence (an activity monitor strapped to the 
brace) to capture information on daily step count.51 Only three in
terventions (from two RCTs) provided a threshold of required brace 
use in order to achieve adherence (Mazzucca et al: days the brace 
was worn for 12 h or more60; van Raaij et al: using the brace more 
than 42 h per week/ 7 days for 6 h/ 75% of the working day74,75). 

Overall, the amount of reported brace wear time was variable. In
formation on treatment fidelity was very rarely explicitly reported 
(one RCT only65).

Overall reporting of bracing interventions

As shown in Appendix 3, none of the bracing interventions were 
fully reported, according to our TIDieR informed criteria, with the 
number of components reported ranging from 6 to 12 (35–67%). 
Nineteen interventions (40%) reported less than 50% of all possible 
components. Intervention name, components relating to the brace 
(particularly make/manufacturer, whether it was customised or off 
the shelf, and recommended brace use), proposed mechanism of 
action, and brace adherence were generally better reported than 
components relating to brace delivery (brace provider, provider 
training, number of treatment sessions, and where treatment ses
sions were provided), modifications to the bracing intervention over 
time, and treatment fidelity.

Discussion

This study aimed to identify and synthesise the content of 
knee bracing interventions in published RCTs of knee OA. We 
included 31 RCTs that tested 47 different knee bracing interven
tions. Our findings highlight considerable heterogeneity in the 
content of knee bracing interventions and poor reporting of some 
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Review flow diagram.
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Author, year, country,  
trial reg. no.

Patient population N RCT design Brace intervention (s) Non-brace 
comparator (s)

Primary outcome (s)/ 
endpoint (s)

Arazpour 2013, Iran40- Medial tibiofemoral 
OA (C+XR)

24 Parallel 
group (quasi)

Unloader knee brace Lateral wedged insole Pain VAS at 6w

Berry 1992, UK41

-
Knee OA (C+XR if 
needed)

170 Parallel 
group

Knee support plus 
conventional conservative 
management

Conventional 
conservative 
management

Pain VAS at rest, during 
activity, at night at 6w

Brouwer 2006, Netherlands42

-
Medial or lateral 
tibiofemoral OA  
(C+XR)

117 Parallel 
group

Knee brace plus conservative 
treatment

Conservative treatment Pain VAS and HSS at 
3,6,12 m

Callaghan 2015, UK 
ISRCTN5038045843,44

Patellofemoral OA  
(C+XR)

126 Parallel 
group

Patellar brace No brace Pain VAS on nominated 
activity at 6w

Cherian 2015, USA45,46

-
Medial or lateral 
tibiofemoral OA  
(C+XR)

52 Parallel 
group

Pneumatic knee brace Current standard care Primary outcome(s) 
unclearPain VAS, LEFS, SF-36, 
physical performance test 
battery, isokinetic quadriceps 
and hamstrings at 3 m

Draganich 2006, USA47

-
Medial tibiofemoral 
OA (C+XR)

10 Crossover 
(2w 
washout)

I1: Off the shelf valgus- 
producing brace 
I2: Custom made valgus 
producing brace

- Normalised adduction 
moments at 4−5w

Dwarakanathan 2022, India,48

-
Medial tibiofemoral 
OA (C+XR)

66 Parallel 
Group

Unloader knee orthosis Lateral wedged insoles Static balance at 6 m

Gueugnon 2021, France  
NCT0276568549

Medial tibiofemoral 
OA (C+XR)

120 Parallel 
group

Custom made knee brace plus 
usual standard care

Usual standard care Pain VAS at 12 m

Hjartarson 2018, Sweden 
NCT0345477650

Knee OA (C+XR) 
(but all participants 
had medial 
tibiofemoral OA)

149 Parallel 
group

I1: Unloader brace 
I2: Look-alike brace (active 
straps removed)

- KOOS, KSS, KSS function at 
6w, 12w, 24w,52w

Horlick 1993, Canada51

-
Medial tibiofemoral 
OA (C+XR)

39 Crossover 
(No 
wash out)

I1: Valgus brace with medial 
hinge 
I2: Valgus brace with lateral 
hinge 
I3: Brace in neutral

- Pain VAS at 6w

Hunter 2011, USA 
NCT0038156352,53

Patellofemoral OA  
(C+XR)

80 Crossover 
(6w 
washout)

I1: Realigning patellofemoral 
brace 
I2: Non-realigning 
patellofemoral brace (placebo)

- Pain VAS and WOMAC Pain 
at 6w

Hunter, 2012, Australia 
NCT0012446254,55

Medial tibiofemoral 
OA (C+XR)

80 Crossover 
(6w 
washout)

I1: Multi-modal realignment 
intervention: valgus knee 
brace, customised neutral 
bilateral foot orthoses, shoes 
designed for motion control 
I2: Neutral knee brace, 
unsupportive foot orthoses, 
shoes with flexible midsole

- WOMAC Pain and WOMAC 
Function at 12w

Jones 2013, UK56

-
Medial tibiofemoral 
OA (C+XR)

28 Crossover 
(2w 
washout)

Valgus knee brace Lateral wedged insole Peak early stance external 
knee adduction moment 
at 2w

Khosravi 2021, Iran57

-
Medial tibiofemoral 
OA (XR)

21 Parallel 
group

I1: Valgus brace 
I2: Valgus brace plus lateral 
wedge insole

Lateral wedge insole Primary outcome(s) unclear 
Pain VAS, WOMAC, gait 
analysis, knee adduction 
moment assessment at 6w

Kirkley 1999, Canada58

-
Medial tibiofemoral 
OA (C+XR)

119 Parallel 
group

I1: Neoprene sleeve 
I2: Unloader brace

Standard medical 
management

WOMAC Total at 6 m

Madara 2019, USA59

-
Knee OA (DrDx) 33 Parallel 

group
Knee brace (type dependent 
on participant limb 
alignment) plus stretching

Stretching Primary outcome(s) unclear 
Pain VAS average, best, 
worst; KOS-ADL; PSFS; 
physical performance test 
battery; extension ROM; 
flexion ROM; isometric 
quadriceps at 6w

Mazzuca 2004, USA60

-
Tibiofemoral OA  
(C+XR)

52 Parallel 
group

I1: Verum sleeve (specially 
fabricated to retain body heat) 
I2: Placebo sleeve (standard 
cotton/elastane sleeve)

- Primary outcome(s) unclear 
WOMAC Pain, Stiffness, 
Function at 4w

Mohd Sharif 2019, Malaysia61

-
Knee OA 
(C+XR)

19 Parallel 
group (quasi)

I1: Basic knee sleeve 
I2: Knee sleeve with patella 
cutout

- Knee Adduction Moment, 
WOMAC at 6w

Niazi 2014, Pakistan62

-
Medial tibiofemoral 
OA (C+XR)

120 Parallel 
group

Valgus knee brace Lateral wedged insole Pain VAS at 6 m

(continued on next page) 
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intervention components. Multiple and varied mechanisms of 
action of knee braces were proposed, but there was overall lack of 
clarity regarding the underlying proposed logic model of how 
braces might effect change in knee OA outcomes. We believe this 
helps to explain the previous heterogeneous findings on the 
clinical effectiveness of knee bracing for knee OA,18 and the in
consistent recommendations on the use of knee braces for knee 
OA within clinical guidelines.3

Across all brace types, there was large variability in the brace 
manufacturer and model used, the brace intervention period, and 
the recommended brace dose (including recommended hours per 
day of brace usage, and for valgus/varus braces, where reported, the 

degree of valgus/varus applied). Information on control/ placebo 
braces was often sparse and whilst some RCT authors classed a 
certain brace as a ‘control/sham’, others did not (e.g. neoprene sleeve 
could be tested as an ‘active’ knee brace in some RCTs and a ‘control/ 
sham’ in others). This highlights considerable uncertainty about 
knee bracing for knee OA and might mean that whilst some brace 
interventions have been applied appropriately, others might not 
have been (if for example a patellofemoral knee brace was provided 
when valgus/varus stress is needed, or conversely, if a valgus/varus 
knee brace was provided to an individual with predominant pa
tellofemoral OA). This could lead to underestimation of the com
parative effectiveness of knee braces.

Table II (continued)       

Author, year, country,  
trial reg. no.

Patient population N RCT design Brace intervention (s) Non-brace 
comparator (s)

Primary outcome (s)/ 
endpoint (s)

Ostrander 2016, USA63

-
Medial tibiofemoral 
OA (diagnosis 
method not stated)

50 Parallel 
group

Medial Unloader brace No brace Primary outcome(s) unclear 
KOOS Pain, Symptoms, 
Function, Sport & Recreation, 
Quality of Life across 
4,8,16,24w

Pagani 2010, Germany64

-
Medial tibiofemoral 
OA (XR)

11 Crossover (no 
washout)

I1. Knee orthosis 
I2. Modified knee orthosis 
(neutral/ flexible)

No orthosis Primary outcome(s) unclear 
WOMAC, gait analysis, stair- 
climbing test, 6-minute walk 
test at 2w

Pajareya 2003, Thailand65

-
Knee OA (C+XR) 128 Parallel 

group
Elastic knee sleeve plus 
education and NSAIDs

Education and NSAIDs Aggregated functional 
performance time at 8w

Petersen 2019, Germany 
DRKS0000921566

Medial tibiofemoral 
OA (C+XR)

160 Parallel 
group, non- 
inferiority

Unloader brace Knee OA ankle brace Pain NRS at 8w, 6 m

Richards 2005, UK67

-
Medial tibiofemoral 
OA (C+XR)

12 Crossover (no 
washout)

I1: Valgus corrective brace 
I2: Simple hinged brace

- Primary outcome(s) unclear 
Knee angle, knee angular 
velocity, ground reaction 
forces, Pain VAS, HSS 
at 6 m

Robbins 2020, Australia 
ACTRN: 
1261500022759468,69

Medial tibiofemoral 
OA (XR)

171 Parallel 
group

Stepped care, including 
unloader knee brace option

Educational leaflets and 
encouragement to 
access the MyJointPain 
website

Disease remission via PASS 
at 32w

Robert-Lachaine 2020, Canada 
NCT0186617670

Medial tibiofemoral 
OA (C+XR)

24 Crossover 
(2w 
washout)

I1: Valgus three-point bending 
system brace (V3P-brace) 
I2: Unloader brace with valgus 
and external rotation 
functions (VER-brace) 
I3: Stabilizing brace used after 
ligament injuries (ACL-brace)

- Knee adduction moment, 
pain VAS at 3 m

Sattari 2011, Iran71

-
Medial tibiofemoral 
OA (C+XR)

60 Parallel 
group

3 point varus correction 
custom moulded knee brace 
plus conservative treatment

C1: Conservative 
treatment 
C2: Lateral wedge insole 
plus conservative 
treatment

Pain VAS, walking distance 
at 9 m

Thoumie 2018, France 
NCT0202113672

Medial tibiofemoral 
OA (C+XR)

67 Parallel 
group

Unloading knee brace plus 
usual care

Usual care Pain VAS daily across 6w

van Egmond 2017, Netherlands 
NL32412.091.10, 27-09- 
201073

Medial tibiofemoral 
OA (C+XR)

100 Parallel 
group

I1: Bledsoe thruster brace 
I2: SofTec OA brace

- Pain VAS at 2w and 12w

van Raaij 2010, 
Netherlands74,75

-

Medial tibiofemoral 
OA (C+XR)

91 Parallel 
group

Valgus knee brace Lateral wedged insole Pain VAS at 6 m

Yamamoto, 2019, Brazil 
NCT0298425476,77

Patellofemoral OA  
(C+XR)

57 Parallel 
group

I1: Patellofemoral functional 
brace 
I2: Neoprene knee brace with 
a patellar orifice

- WOMAC, Lequesne, 6MWT, 
TUG at 1 and 3 m

6MWT, 6-minute walk test; C Clinical; DrDx, Physician-diagnosed; HSS, Hospital for Special Surgery score; KOOS, Knee Osteoarthritis Outcome Score; KOS-ADL, Knee 
Outcome Survey-Activities of Daily Living scale; KSS, Knee Society Score; LEFS, Lower Extremity Function Scale; NRS, Numerical Rating Scale; NSAID, Nonsteroidal anti- 
inflammatory drugs; OA, Osteoarthritis; PASS, Patient Acceptable Symptom State; PSFS, Patient-Specific Functional Scale; ROM, Range of motion; TUG, Timed Up and Go test; 
VAS, Visual Analogue Scale; WOMAC, Western Ontario & McMaster Universities Osteoarthritis Index; XR, Xray.

Table II                                                                                                      

Descriptive characteristics of included RCTs of knee braces for knee OA. 
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Alongside this variability, there was also suboptimal reporting of 
bracing interventions when explored through the lens of TIDieR 
guidance.39 Knee bracing for knee OA is a complex intervention and 
for it to be replicated accurately, all components need to be trans
parently and fully reported. Although factors relating to the brace 
itself were generally (but not always) reported, many factors relating 
to delivery of the brace intervention were not. Information on who 
delivered the brace intervention with what training, in what setting, 
over how many treatment sessions, whether additional interven
tions were delivered alongside the brace, and whether there were 
modifications to the bracing intervention over time, was often 
missing. Without this complete description, healthcare professionals 
cannot reliably implement knee brace interventions for OA in clinical 
practice. This is likely to mean that in real world settings, delivery of 
brace interventions will also be highly variable, and might not be 
being offered in the best way possible to optimise outcomes for 
patients. Lack of full description also means that other researchers 
cannot replicate or build on research findings,39 which hinders 
progress in the field.

Brace adherence, predominantly quantified as the self-reported 
amount of time that the brace was worn, was described for many 
bracing interventions. This represents a greater level of reporting 
compared to adherence to exercise for chronic musculoskeletal 
conditions including knee OA.79,80 Although self-report of brace 
wear is a simple and inexpensive method of data-collection, re
ported brace use may be recalled incorrectly, or overestimated by 
participants in an attempt to be viewed positively by the study 
team.81,82 One intervention used an activity monitor strapped to the 
brace to objectively monitor daily step count when wearing the 
brace. Although this overcomes potential recall bias, it may not ac
curately capture all brace use, for example when wearing it to un
dertake stationary weight-bearing activity. As with previous RCTs of 
unsupervised conservative treatments for OA,83 values for quanti
fying satisfactory adherence were rarely provided. This makes it 
difficult to determine whether limited treatment effects are due to 
poor adherence or an ineffective bracing intervention.83

To experience benefits from a knee brace, it seems plausible to 
assume that people need to wear them. This study shows that people 
do wear the knee braces provided, but the duration of use and over 
what time-periods are highly variable. This is likely due, in part, to 
inconsistent measurement and reporting of brace use, making com
parisons between RCTs difficult. Several barriers to knee brace use 
among people have previously been reported, including skin irrita
tion, swelling, poor fit, lack of symptomatic relief, difficulty donning/ 
doffing the brace, difficulty wearing the brace with clothing, and 
heaviness/bulkiness of the brace.84 However, overall, barriers and 
facilitators to knee brace use have not been robustly investigated. To 
optimise the benefits of bracing, there is a continuing role for man
ufacturers and suppliers to better address obstacles to adherence in 
brace design (e.g. maximising brace aesthetics, fit and comfort), 
supply, and customer support. It may also be important for bracing 
interventions to incorporate behavioural techniques. Only two inter
ventions (tested in one RCT54,55) explicitly targeted brace adherence, 
utilising education, skills around donning the brace, and a pamphlet 
addressing common adherence-related concerns. However, their ef
fectiveness as adherence enhancing strategies was not tested. Al
though the optimal behaviour change techniques to enhance brace 
adherence among people with OA remain unknown, techniques that 
effectively promote physical activity in this population (such as be
havioural contracts, goal setting, self-monitoring of behaviour and 
social support) might be of value.85

Multiple mechanisms of action were proposed for bracing inter
ventions, including biomechanical, neuromuscular, and psycholo
gical factors, although this information was often difficult to extract 

from RCT publications (e.g. similar concepts (such as joint ‘un
loading’) were described inconsistently, and reported in different 
locations within manuscripts (background/ methods/ discussion). 
Whilst biomechanical studies support some of these proposed me
chanisms of action, including reduced joint loading, improved joint 
position sense, and improved static and dynamic balance,86,87 find
ings appear variable. This may be due to differences in study design, 
but also due to differences in components of knee brace interven
tions, or patient characteristics.86,87 The variability of the published 
literature and the multiple proposed mechanisms of action of bra
cing interventions included in this review highlight overall a lack of 
clarity regarding how braces might affect change in knee OA out
comes. Our findings suggest that mechanisms of action of knee 
braces for knee OA are likely to be multi-factorial, spanning bio
mechanical, neuromuscular, and psychological factors across all 
brace types, including control/placebo braces. This questions the 
ability to label a control brace as a true “placebo”. It also questions 
the validity of using a cross-over RCT design to test the effectiveness 
of knee brace interventions for knee OA. Eight RCTs included in this 
review had a cross-over design, with either no, or a short wash-out 
period (between two and six weeks). Given psychological factors like 
improved confidence and neuromuscular adaptions may persist 
after removal of the brace, response to subsequent treatments may 
be altered, thus potentially invalidating comparisons between in
terventions.88 This may further explain the previous heterogeneous 
findings on the clinical effectiveness of knee bracing for knee OA.18

Given the overall lack of clarity in mechanisms of action, logic 
models for bracing interventions might be a useful addition to future 
bracing RCTs, with embedded mediation analyses to better under
stand if and how bracing interventions change outcomes for people 
with knee OA.78 Logic models can also be useful to demonstrate 
intervention logic to research funders and aid the process of 
knowledge transfer whereby research findings are applied in dif
ferent settings.78

Strengths and limitations

This study offers the most detailed description to date of com
ponents of knee bracing interventions for knee OA. Limitations in
clude not registering our protocol a-priori. Restricting inclusion of 
previous RCTs to those that tested bracing interventions intended to 
be worn over a minimum period of two weeks may mean that other 
bracing interventions relevant for use in clinical practice may have 
been missed. Despite our efforts to identify linked mechanistic/ pilot 
work for each included RCT, some linked studies may not have been 
identified. Proposed mechanisms of action of knee braces for knee 
OA within included RCTs were the stated opinions of RCT authors, 
and not necessarily supported by mechanistic evidence. Finally, as 
we did not contact RCT authors for missing information about bra
cing interventions (e.g. lack of detail about training of brace de
livers), it remains unknown whether this means the variable was not 
included in the RCT, or whether it was included but not reported.

Comparison to other research

In line with a previous scoping review, our study found that a 
broad range of bracing models from different manufacturers are 
used for people with knee OA in RCTs.21 Our finding that bracing 
interventions in RCTs are rarely fully reported mirrors findings from 
previous reviews showing inadequate reporting of non-pharmaco
logical interventions in RCTs,12 and poor replicability of exercise 
interventions for knee OA specifically.16
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Recommendations for future research

This study highlights several important areas for future research. 
Firstly, large heterogeneity in knee brace interventions for knee OA is 
unhelpful for the field and indicates considerable uncertainty about how 
braces may work. To reduce this heterogeneity, consensus could be 
gained on the components of knee brace interventions most likely to be 
effective and subsequently tested in high-quality RCTs in different set
tings. Secondly, intervention logic models with key mediator data col
lection and analyses, and ancillary mechanistic studies are 
recommended to better understand how knee braces may work for knee 
OA. Thirdly, more needs to be done across bracing interventions to assess 
and address brace adherence. This includes using more robust measures 
of brace adherence (including objective measures), determining quan
tifiable values for satisfactory adherence, and testing the effectiveness of 
behaviour change techniques to enhance brace adherence. Finally, future 
RCTs of knee bracing for knee OA should use existing best practice re
commendations10 and reporting guidelines such as TIDieR.39 Instead of 
just focusing on describing ‘the brace’, interventions should be con
sidered as complex, and all aspects should be fully reported in detail 
including in journal supplements, including other treatments offered 
alongside the brace, how the brace is delivered, adherence and treat
ment fidelity, and modifications to the intervention over the course of 
the study.

Conclusion

Many different knee brace interventions have been tested for 
knee OA, with several proposed mechanisms of action, and a lack of 
full and transparent reporting. Although adherence to brace use has 
been measured, amount of brace use is reported inconsistently and 
explicit strategies to enhance brace adherence are sparse. These is
sues may be contributing to the heterogeneous findings and incon
sistent guideline recommendations about the clinical effectiveness 
of knee bracing for knee OA to date.
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APPENDIX 1: SEARCH STRATEGY

Databases (inception to 
10/6/24)

Search Number 
of hits

Medline (PubMed) "Osteoarthritis"[Title/Abstract] OR "osteoarthrosis"[Title/Abstract] OR "degenerative joint disease"[Title/Abstract] OR "osteo 
arthritis"[Title/Abstract] OR "osteo arthrosis"[Title/Abstract] OR "degenerative arthritis"[Title/Abstract] OR "Osteoarthritis"[MeSH Terms] 
AND 
"Knee"[Title/Abstract] OR "patellofemoral"[Title/Abstract] OR "patella"[Title/Abstract] OR "tibiofemoral"[Title/Abstract] 
AND 
"Orthotic Device"[Title/Abstract] OR "brace*"[Title/Abstract] OR "bracing"[Title/Abstract] OR "orthotic*"[Title/Abstract] OR "orthoses"[Title/ 
Abstract] OR "orthosis"[Title/Abstract] OR "sleeve*"[Title/Abstract] OR "knee support*"[Title/Abstract] OR "Orthotic Devices"[MeSH Terms] 
AND 
"randomized controlled trial" or "controlled clinical trial" or randomized or randomly or random or random* or trial

335

Web of Science (searched by Topic) 
osteoarthritis OR osteoarthrosis OR "degenerative joint disease" OR "osteo arthritis" OR "osteo arthrosis" OR "degenerative arthritis" 
AND 
Knee OR patellofemoral OR patella OR tibiofemoral 
AND 
"Orthotic Device" OR brace* OR bracing OR orthotic* OR orthoses OR orthosis OR sleeve* OR "knee support*” 
AND 
"randomized controlled trial" or "controlled clinical trial" or randomized or randomly or random or random* or trial

336

Cochrane osteoarthritis OR osteoarthrosis OR "degenerative joint disease" OR "osteo arthritis" OR "osteo arthrosis" OR "degenerative arthritis" 
AND 
Knee OR patellofemoral OR patella OR tibiofemoral 
AND 
MeSH descriptor: [orthotic devices] explode all trees OR "Orthotic Device" OR brace* OR bracing OR orthotic* OR orthoses OR orthosis OR 
sleeve* OR knee NEXT support* 
Limited to “TRIALS”

472

APPENDIX 2: SEARCH STRATEGY TO IDENTIFY SEPARATE (LINKED) PUBLICATIONS FROM INCLUDED PARENT RCTS

PubMed "Osteoarthritis"[Title/Abstract] OR "osteoarthrosis"[Title/Abstract] OR "degenerative joint disease"[Title/Abstract] OR "osteo arthritis"[Title/Abstract] OR "osteo 
arthrosis"[Title/Abstract] OR "degenerative arthritis"[Title/Abstract] 
AND 
"Knee"[Title/Abstract] OR "patellofemoral"[Title/Abstract] OR "patella"[Title/Abstract] OR "tibiofemoral"[Title/Abstract] 
AND 
"Orthotic Device"[Title/Abstract] OR "brace*"[Title/Abstract] OR "bracing"[Title/Abstract] OR "orthotic*"[Title/Abstract] OR "orthoses"[Title/Abstract] OR "orthosis"[Title/ 
Abstract] OR "sleeve*"[Title/Abstract] OR "knee support*"[Title/Abstract] 
AND 
xxxxx[Author] 
N.B first and last authors for each included RCT were included in the above search strategy. 
Titles and abstracts of all hits were reviewed by MAH. Where potentially relevant, full texts were reviewed by MAH to see if they linked to the included parent RCT.
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APPENDIX 3: COMPLETENESS OF REPORTING OF BRACING INTERVENTIONS ACCORDING TO CRITERIA INFORMED BY TIDIER GUIDANCE
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Arazpour 
2013 

Unloader knee 
brace 

V/V Y N/A Y N/A  Y Y N N Y N Y Y N Y N N Y Y N  
10 (63) 

Brouwer 
2006 

Knee brace plus 
conservative 
treatment  

V/V Y Y Y N Y N Y N Y N N Y N Y N N N N N  
8 (44) 

Draganich 
2006 

I1. Off the shelf 
valgus-producing 
brace 

V/V Y Y Y Y  Y Y N N Y N Y Y N Y N N Y Y N 
12 (67)  

Draganich 
2006 

I2. Custom made 
valgus producing 
brace 

V/V Y Y Y Y Y Y N N Y N Y Y N Y N N Y Y N 
12 (67) 

Dwarakan
-athan 
2022 

Unloader knee 
orthosis 

V/V Y Y N Y N Y Y N N N N N N Y N N N N N  
6 (33) 

Guegnon 
2021 

Custom made 
knee brace plus 
usual standard 
care 

V/V Y Y Y Y N Y Y N Y  N N Y N Y N N Y Y N  
11 (61) 

Hjarartson 
2018 

1. Unloader brace V/V Y Y Y N N N N N Y   N N Y N Y N N N N N  
6 (33) 

Horlick 
1993 

1. Valgus brace 
with medial hinge 

V/V Y Y  Y Y Y Y N N N N N N N Y N N Y Y N
9 (50) 

Horlick 
1993 

2. Valgus brace 
with lateral hinge 

V/V Y Y Y Y  Y Y N N N N N N N  Y N N Y Y N 
9 (50) 

Hunter 
2012 

1. Multi-modal 
realignment 
intervention: 
valgus knee 
brace, customised 
neutral bilateral 
foot orthoses, 
shoes designed 
for motion control 

V/V Y Y Y Y N Y  Y   Y Y N N  N N Y N N Y Y N 
11 (61) 

Jones 
2013 

Valgus knee brace V/V Y Y Y Y Y Y N N Y N N  N  N  Y N N Y Y N 
10 (56) 

Khosravi 
2021 

I1: Valgus brace V/V Y N Y N  Y Y N N Y N N Y N Y N N N N N
7 (39) 

Khosravi 
2021 

I2: Valgus brace 
plus lateral wedge 
insole  

V/V Y N Y N  Y Y Y N Y N N Y N Y N N N N N
8 (44) 

Kirkley 
1999 

I2: Unloader brace V/V Y Y Y Y Y N Y N N N  N Y  N Y N N Y N N 
9 (50) 

Niazi 2014 Valgus knee brace V/V Y N Y Y N Y N N Y N N Y N N N N N N N
6 (33) 

Ostrander 
2016 

Medial Unloader 
brace 

V/V Y Y  Y Y N Y Y N N N N N N Y N N Y Y N 
9 (50) 

Pagani 
2010 

I1. Knee orthosis V/V Y Y Y N Y Y N N N N N Y N Y N N N N N  
7 (39) 

Petersen 
2019 

Unloader brace V/V Y Y Y Y N Y Y N Y N N Y  N Y N N Y Y N  
11 (61) 

Richards 
2005 

1: Valgus 
corrective brace 

V/V Y Y Y Y N Y Y N Y  N N N N Y N N N Y N
9 (50) 

Robbins 
2020 

Stepped care, 
including knee 
brace option 

V/V Y Y Y Y N Y Y N Y N N N N Y N N N N N
8 (44) 

Robert-
Lachaine 
2020 

I1:Valgus three-
point bending 
system brace 
(V3P-brace)

V/V Y Y Y Y N Y N N Y N N N N Y N N Y Y N 
9 (50) 

Robert-
Lachaine 
2020 

I2: Unloader brace 
with valgus and 
external rotation 
functions (VER-
brace)

V/V Y Y Y Y N  Y N N Y N N N N Y N N Y Y N 
9 (50) 
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Sattari 
2011 

 3 point varus 
correction custom 
moulded knee 
brace plus 
conservative 
treatment 

V/V Y N Y Y N Y Y N  Y N N Y  N Y N N N N N
8 (44) 

Thoumie 
2018 

Unloading knee 
brace plus usual 
care  

V/V Y Y Y Y N Y  Y N Y N N N N Y N N Y Y N
10 (56) 

van 
Egmond 
2017 

I1: Bledsoe 
Thruster brace 

V/V Y Y Y Y  Y Y N N Y  N N Y N Y N N Y Y N 
11 (61) 

van 
Egmond 
2017 

I2: SofTec OA 
group 

V/V Y Y Y Y Y Y N  Y Y N N Y N Y N N Y Y N 
12 (67) 

van Raaij 
2010 

Valgus knee brace  V/V Y Y Y Y  Y Y N N Y N N N N Y N N Y Y N
10 (56) 

Callaghan 
2015 

Patellar brace PF Y Y  Y Y - Y N N N N N N  N Y N N Y Y N 
8 (47) 

Hunter 
2011 

I1. Realigning 
patellofemoral 
brace  

PF Y Y Y Y - Y Y N Y N N N N Y N N Y Y N 
10 (59) 

Yamamot 
2019 

I1. Patellofemoral 
functional brace 

PF Y Y Y Y  - Y Y N N N N Y N Y N N Y Y N 
10 (59) 

Berry 
1992  

Knee support plus 
conventional 
conservative 
treatment  

S Y Y Y Y - Y Y  N N N N N N Y N N N N N 
7 (41) 

Kirkley 
1999 

I1: Neoprene 
sleeve  

S Y N Y Y - N Y  N N N  N Y N Y N N Y N N 
7 (41) 

Mohd 
Sharif 
2019 

I1: Basic knee 
sleeve

S Y Y Y Y - Y N N N N Y N N Y N N Y N N 
8 (47) 

Mohd 
Sharif 
2019 

I2: Knee sleeve 
with patella cutout

S Y Y Y Y - Y N N N N Y N N Y N N Y N N 
 8 (47) 

Mazzucca 
2004 

I1. Verum sleeve 
(specially 
fabricated to retain 
body heat) 

S Y N Y Y - Y Y N N N N Y  N Y N N Y Y N
9 (53) 

Pajareya 
2003 

Elastic knee 
sleeve plus 
education and 
NSAIDs 

S Y Y Y Y - Y Y N N N N N N Y Y Y Y Y N 
11 (65) 

Cherian 
2015 

Pneumatic knee 
brace  

H Y Y  Y Y - Y  Y N N N  N  N  N Y N N N N N 
7 (41) 

 Richards 
2005 

I2: Simple hinged 
brace 

H Y Y Y Y - Y Y N Y N N N N Y N N N Y N
9 (53) 

Robert-
Lachaine 
2020 

I3: Stabilizing 
brace used after 
ligament injuries 
(ACL-brace) 

H Y Y Y Y - Y N N Y N N N N Y N N Y Y N 
9 (53) 

Madara 
2019 

Knee brace plus 
stretching 

TF/
H 

Y Y Y Y - Y  Y N N N N N N Y N N Y Y N
9 (53) 

Hjarartson 
2018 

I2. Look alike 
brace  

C Y Y Y N - N N N Y N N Y N Y N N N N N 
6 (33) 

Horlick 
1993 

I3. Brace in 
neutral 

C Y Y Y Y - Y N N N N N N N Y N N Y N N 
7 (41) 

Hunter 
2011 

I2. Non-realigning 
patellofemoral 
brace (placebo) 

C Y Y Y Y  - Y N N Y  N N N N Y N N Y Y N 
9 (53) 

Hunter 
2012 

I2. Neutral knee 
brace (no valgus 
angulation), 
unsupportive foot 
orthoses, shoes 
with a flexible mid-
sole 

C Y Y Y Y - Y Y Y Y N N N N Y N N Y Y N 
11 (65) 

Mazzucca 
2004 

I2. Placebo sleeve 
(standard 
cotton/elastane 
sleeve) 

C Y N Y Y - Y Y N N N N Y N Y N N Y Y N 
9 (53) 

Pagani 
2010 

I1. Modified knee 
orthosis (neutral/ 
flexible)

C Y Y Y N - Y N N N N N Y N Y N N N N N 
6 (35) 

Yamamot 
2019 

I2. Neoprene knee 
brace with a 
patellar orifice 

C Y N Y Y - Y Y N N N  N Y N N N N Y Y N
8 (47) 

Number (%) of interventions 
reporting each component   

47 
(100) 

38 
(83) 

46 
(98) 

39 
(85) 

14 
(52) 

42 
(89) 

24 
(51) 

 3 
(6) 

27 
(57) 

0 5  
(11) 

22  
(47) 

0 45  
(96) 

 1 
(2) 

 1 
(2) 

 32 
(68) 

29  
(62) 

Y=Yes, N=No/unclear, NA=Not applicable.  
Brace type: V/V= Valgus/varus, PF=patellofemoral, S = sleeve, H = neutral hinged, C = control/ placebo.
* Incorporating the following categories in the TIDierR checklist: what (material), what (procedures), how much, tailoring.  
^ Incorporating the following categories in the TIDierR checklist: who provide, how, where, when. 
$ Incorporating the following categories in the TIDieR checklist: how well (planned), how well (actual). 
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