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s u m m a r y   

Objective: We systematically reviewed the literature to identify comparative studies of core treatments 
(exercise, education, or weight management), adjunct treatments (e.g. electrotherapeutical modalities, 
bracing), or multimodal treatments (core plus other treatments), for treating osteoarthritis (OA) complaints, 
published between 1 March 2022 and 1 March 2023. 
Design: We searched three electronic databases for peer-reviewed comparative studies evaluating core 
treatments, adjunct treatments, or multimodal treatments for OA affecting any joint, in comparison to other 
OA treatments. Two authors independently screened records. Methodological quality was assessed using 
the Physiotherapy Evidence Database (PEDro) scale. A narrative synthesis focusing on pain and function 
outcomes was performed in studies with a mean sample size of at least 46 participants per treatment arm. 
Results: 33 publications (28 studies), 82% with PEDro ratings of good or excellent, were eligible for narrative 
synthesis: 23 studies evaluated knee OA; one knee OA or chronic low back pain; two knee or hip OA; one 
hip OA only; and one thumb OA. No studies identified a dose, duration or type of exercise that resulted in 
better pain or function outcomes. Core treatments generally showed modest benefits compared to no or 
minimal intervention controls. 
Conclusions: Rehabilitation research continues to be focused on the knee. Most studies are not adequately 
powered to assess pain efficacy. Further work is needed to better account for contextual effects, identify 
treatment responder characteristics, understand treatment mechanisms, and implement guideline care. 
© 2023 The Author(s). 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 

Many clinical practice guidelines are available to manage os-
teoarthritis (OA) affecting the hips and knees, and fewer so for hand 
OA.1–9 Unfortunately, there are some inconsistencies across these 
guidelines, which can confuse clinicians and researchers. To help 
clarify and provide more insight into optimal evidence-based OA 
management approaches, several publications this year critically 
evaluated and compared the different clinical practice guide-
lines.10–18 These evaluations concluded that guidelines generally 
agree on a core treatment approach of exercise and education, with 
the addition of weight management in individuals with hip or knee 

OA who are overweight or obese. This conclusion is supported by a 
large amount of literature in favor of exercise for managing both 
knee and hip OA.19,20 However, guideline recommendations diverge 
beyond core treatments. For example, there is little agreement 
among clinical practice guidelines regarding adjunct therapies 
commonly used in rehabilitation settings, such as electrotherapeutic 
modalities, manual therapy, or the use of devices like bracing or 
orthoses. Moreover, guidelines generally lack details about how best 
to deliver core or adjunct treatments. This is likely on account of a 
lack of evidence investigating: the optimal dose or type of exercises; 
primary efficacy for the design and delivery of education and weight 
management; or what mode of delivery (e.g., group vs. in-
dividualized, face-to-face vs. online) is best. Long-term outcomes of 
both core and adjunct treatments have also rarely been evaluated. 
More research is needed to address these gaps and to clarify optimal 
evidence-based approaches to managing OA. 

For the present Year in Review, we systematically reviewed the 
literature to identify publications of comparative studies of core 
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treatments (exercise, education, or weight management), adjunct 
treatments (e.g. electrotherapeutical modalities, bracing), or multi-
modal treatments (combining core with adjunct treatments) for OA 
complaints, published between 1 March 2022 and 1 March 2023. We 
then performed an analysis and narrative synthesis of a subset of the 
eligible studies of sufficiently large sample size. 

Methods 

Study selection 

We searched MEDLINE (OVID), EMBASE (OVID), and CINAHL 
(EBSCOhost) databases for peer-reviewed studies evaluating core or 
adjunct treatments for OA affecting any joint, in comparison to other 
OA treatments (e.g., exercise, surgery, or pharmaceutical), placebo/ 
sham, usual care, or waitlist/no treatment (see eligibility criteria,  
Table 1). We included comparison studies only, meaning we in-
cluded clinical trials (randomized, non-randomized) as well as ob-
servational studies in which at least two types of treatment were 
compared. We limited our search to English language publications. 
We developed our search terms in consultation with a health sci-
ences librarian (W Bramer) with considerable skill and experience 
(see supplementary materials for search terms). 

Electronic records captured from the search of all three databases 
were uploaded and combined into a single reference library using 
Endnote 20 and were subsequently deduplicated. We then uploaded 
all records into Covidence (Veritas Health Innovation, VIC, Australia). 
Each title/abstract was then screened by two independent screeners 
(any two of the four coauthors), followed by full text screening by 
two independent screeners. In the case of disagreements, a third 
screener (EMM) led conflict resolution in consultation with all co-
authors. 

Study quality 

We evaluated study quality using two quality indicators. The first 
indicator was sample size. Adequate power will differ among studies 
based on specific research aims, expected outcomes, and other fac-
tors. However, we decided upon a minimum sample size threshold 
that would enable us to identify studies more likely to be powered to 
evaluate pain, our main outcome of interest. This threshold was 
extracted from one of this year’s published studies that calculated 
power based on targeted pain outcomes.21 Specifically, a threshold 
of at least 46 participants per treatment arm was determined based 
on a target between-group difference of at least a minimal im-
portant change (MIC) of 1.8/10 on a numeric pain rating score.21 A 

secondary threshold of at least 90 participants per treatment arm 
was also extracted from a publication in which the target between- 
group difference was at least an SMD of 0.4, consistent with what 
would be expected of a knee OA exercise trial.22 

The second quality indicator was obtained from the 
Physiotherapy Evidence Database (PEDro),23 from which we ex-
tracted PEDro quality scores. The PEDro scale is an 11-item tool, and 
studies with scores from 0 to 3 are considered to be ‘poor’, 4–5 ‘fair’, 
6–8 ‘good’, and 9 or higher are considered ‘excellent’.24 In cases 
where no PEDro score was available on the website for a given re-
cord, we rated the PEDro scores ourselves. Specifically, two raters 
(RWS, and MR) independently scored PEDro ratings, and a third rater 
(EMM) was consulted to resolve disagreements. 

Data extraction and analysis 

For the present manuscript, we only extracted and synthesized 
results from studies that met the minimum average sample size per 
treatment arm of at least 46. From these studies, we extracted par-
ticipant demographics (age, sex, body mass index (BMI), OA joint 
affected), study type, interventions evaluated including dose, and 
sample size. We reported sample size based on the number of par-
ticipants included in the analysis from which we extracted results, so 
in completed case analyses this was the sample size with complete 
data, while in intention-to-treat studies this was the baseline sample 
size. Participant demographics were reported at the study level, i.e., 
combining treatment arms. All data extraction was performed by 
one coauthor and verified by a second coauthor. 

Although we did not limit our search according to outcomes, we 
reported mainly self-reported pain and self-reported function in 
primary efficacy studies or subsequent follow-up studies. We also 
highlighted additional outcomes in cases such as secondary re-
sponder or mediation analyses, cost-effectiveness studies, or other 
outcomes of unique clinical interest. In studies where more than one 
measure of pain or function was evaluated, we extracted only one 
variable for each domain, based on current recommended hier-
archies for pain and function variables.25,26 We extracted the pain 
and function outcomes immediately post-treatment in primary ef-
ficacy studies (i.e., no results following the discontinuation of 
treatment), and prioritized extracting absolute scores when avail-
able, only extracting change scores when absolute scores were not 
reported. We calculated and reported between-group effect sizes as 
Hedge’s standardized mean difference (SMD) with 95% confidence 
intervals (95% CI) to facilitate comparisons across studies. We in-
terpreted SMDs ≤0.3 as small, 0.4–0.7 as moderate, and ≥0.8 as large 
effect sizes.27 We undertook a narrative synthesis of the included 

Concept Eligibility criteria  

Population Osteoarthritis defined as joint pain in adults  > 45 years old (regardless of whether imaging was required for diagnosis and who diagnosed 
participants) 

Intervention Exercise, education, weight management, and adjunct physical or behavioral therapies (e.g., bracing, electrotherapeutic modalities, manual therapy, 
cognitive behavioural therapy, etc). We excluded surgical, pharmacological, and alternative/complimentary treatments. 

Comparison Any comparision treatment. This could include any rehabilitation treatment, but also surgical, pharmacological, placebo/sham, wait and see, or 
usual care. 

Outcomes Any OA-related outcomes. This could include clinical outcomes (pain, function), structural (e.g. imaging findings), process outcomes (e.g. adherence, 
acceptability), or cost-effectiveness. We excluded outcomes relating to other comorbidities (e.g. fracture risk) 

Study designs Comparative designs, including randomized clinical trials (RCTs) or observational studies with multiple treatment arms. We excluded case studies, 
case series, non-interventional studies, reviews, clinical practice guidelines, and protocols. 

Languages English 
Publication dates 1 March 2022 to 1 March 2023     

Table 1                                                                                                      
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studies, because a meta-analysis of only a single years’ worth of 
publications is not clinically useful. All statistical analyses were 
performed using Stata SE 17.0 (StataCorp LLC, College Station, 
TX, USA). 

Results 

The initial search yielded 4865 records (see Fig. 1).28 Following 
screening we identified 133 publications of 128 unique studies that met 
our search eligibility criteria. Most of these publications (117) focused on 
the lower extremity (103 knee, four knee or hip, seven hip, one knee or 

low back, one first metatarsophalangeal (great toe), and one patellofe-
moral joint); eleven focused on the upper extremity (four hand, seven 
thumb); and five focused on the spine (three cervical, two lumbar). Of 
the 133 eligible publications, 33 analyzed sample sizes of ≥46 per 
treatment arm and were thus included in further analysis in the present 
study (see Supplementary S2 for references of studies not included in 
the analysis). These 33 publications analyzed 28 unique datasets/studies, 
of which 23 studies evaluated knee OA alone; one evaluated knee OA or 
chronic low back pain; two evaluated knee or hip OA; one evaluated hip 
OA only; and one evaluated first carpometacarpal joint (thumb) OA. 
Nineteen of the 33 publications (16 studies) had mean samples of ≥90 

Records identified
(n=4865)

Duplicate records removed 
(n =1704)

Records screened
(n =3163)

Records excluded (n = 2852)

Full texts sought
(n =311)

Unable to retrieve (n =1)

Full texts assessed 
for eligibility
(n =311) Excluded (n=178):

Review (n=92)
Guideline (n=7)
Clinical commentary (n=1)
Wrong intervention (n=29)
Wrong population (n=2)
Wrong study design (n=40)
Abstract only (n=2)
Wrong outcome (n=2)
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Fig. 1                                                                                                         

Flow chart of search for eligible publications. 
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per treatment arm22,29–46. PEDro scores were rated as fair in six pub-
lications, good in 16 publications, and excellent in 11 publications (see  
Table 2). 

Core treatments 

Twenty publications of 16 unique studies evaluated one or more 
core treatments,22,29–35,37,41–43,45,47–53 three of which used data from 
studies where primary findings had been published prior to this past 
year.33,54,55 All studies evaluated treatments in individuals with knee 
OA, though two studies also included hip OA32,41 and one included 
chronic low back pain.53 

Core treatments in comparison with no or minimal intervention 
controls 

This year’s primary efficacy studies of core treatments evaluated 
treatments ranging in duration from 12 weeks to 18 months. Four 
studies evaluated core treatments ranging from 12 weeks to 18 
months in comparison to no or minimal interventions (see  
Table 2).22,29,31,37 Four additional publications provided additional 
analyses on previously published studies that had compared core 
treatments to no or minimal intervention care.33,42,43,53 

One study evaluated a 12-month telehealth-delivered guideline 
care program (education, exercises, and weight management) of-
fered through general practitioner referral to centralized care sup-
port teams, compared to usual primary care.31 Although the 
guideline care group had better function following treatment, the 
effect size was small and of doubtful clinical importance. A six- 
month unsupervised online yoga program did not result in between- 
group differences in pain, though function was better (small to 
moderate effect size), compared to web-based educational mate-
rials.22 A six-month program of physiotherapy-led, telehealth-de-
livered exercises, on the other hand, showed moderately better pain 
and function compared to web-based educational materials in in-
dividuals who were overweight or obese.29 A third arm of this same 
trial added diet to the exercise program, resulting in small SMDs of 
better pain and function compared to the exercise-alone group, and 
moderate to large SMDs for pain and function compared to educa-
tional controls. Moreover, the diet and exercise group lost 8.1 (95%CI 
6.8, 9.4) kg more than exercise alone, and 9.3 (7.5, 11.2) kg more than 
controls. The authors concluded that the supervised online program 
was cost-effective, accessible, and potentially scalable.30 Another 
diet and exercise program, this one 18 months long, resulted in 
negligible to small reductions in pain and function, and 6 (95%CI 4.7, 
7.3) kg more weight loss compared to an attention control group.37 

Moreover, on account of a 24% reduction in pain in the control group, 
authors in this study acknowledged that a large portion of the effects 
within each group were likely due to contextual effects (i.e., re-
gression to the mean) more so than true treatment effects. 

One follow-up study published this year extended the findings of 
a previous publication in which exercise and education had not 
differed from open-label placebo in pain or function.42,55 This one- 
year follow-up continued to show no between-group differences42. 
Further analysis of this dataset revealed that individuals may be 
more likely to respond to treatment if at baseline they were taking 
analgesics or reported constant pain.43 A secondary analysis of two 
other previously published studies of weight management coaching 
in overweight or obese individuals with knee OA56 or chronic low 
back pain57 found no difference in pain and function between 
compliers and non-compliers.53 Finally, cost-effectiveness was es-
tablished for a previously published study in which veterans re-
ceived progressively higher levels of supervision in performing 
exercises, as needed, in comparison to educational controls, an ap-
proach that was previously found to be beneficial for pain and 
function.33,58 

Core treatments in comparison with other core treatments 
Four new studies (six publications) evaluated different doses, 

volumes, or types of exercise programs34,35,45,49–51; four publications 
provided additional analyses on studies published prior to the past 
year32,41,48,52; and two studies compared different modes of delivery 
of the same core treatment programs.32,47 Programs ranged from 
three to six months long and all studies investigated knee OA except 
one study that also included hip OA.41 The only studies reporting 
significant findings were in the two studies comparing different 
treatment delivery modalities. Specifically, one study found that 
adding trained peer-support staff to a six-month exercise program 
for knee OA resulted in moderately less pain than the same program 
without peer-support (SMD −0.5 [95%CI −0.9, −0.1).47 The second 
study compared two separate large knee or hip OA cohorts, both of 
which received exercise and education32: one cohort (Joint 
Academy)59 received treatment through a smart phone app, while 
the other cohort (Better Management of Patients with OA)60 received 
face-to-face care. Authors found moderately lower pain in favour of 
the smart phone delivery mode (SMD −0.4 [95%CI −0.5, −0.4]). No 
significantly different SMDs in pain or function were found among 
the remaining studies, including: high intensity compared to low 
intensity exercise49; a high dose compared to low dose exercise 
program45; aquatic rehabilitation compared to land-based ex-
ercises52; a single leg extension exercise performed between 2 and 6 
times per week51; stratifying care according to strength and obesity 
in comparison to usual physiotherapy34,35; or home-based mixed 
exercises (strength, flexibility, etc) compared to machine-based 
strength training.41 

Despite negative pain and function findings among so many 
studies, two publications this year found differences in secondary 
outcomes that may imply treatment effects on joint health,48,50 and 
one study identified baseline characteristics associated with better 
treatment response.41,43 First, in the high vs. low intensity exercise 
study, blood samples were collected in order to measure human 
ARGS (huARGS), C2M, and PROC2 serum biomarkers, which relate to 
cartilage tissue turnover.50 Both huARGS and C2M increased within 
groups following treatment, suggesting an increase in cartilage 
turnover or degradation, though only huARGs showed between- 
group differences at follow-up, with higher huARGs levels in the 
high intensity group. Given the lack of clinical benefit of high in-
tensity exercise, and until it is better understood what these bio-
marker findings mean in terms of OA processes, the authors 
cautioned against high intensity exercise programs in individuals 
with knee OA. In a second study, biomechanical features were 
evaluated from a previously published study in which primary care 
plus personalized exercise and education had shown better pain and 
function than primary care alone.48,54 This publication showed that 
the group receiving exercise and education had 2.5 (95%CI 1.3, 4.7) 
times the odds of improving biomechanical features when compared 
to primary care alone.48,54 Finally, a secondary analysis of two pri-
mary exercise studies, one evaluating home-based exercises61 and 
one machine-based strength training,62 found that individuals with 
more severe symptoms experienced the largest improvements in 
pain and function following either exercise program.41 

Adjunct treatments 

Eight publications of seven unique studies evaluated adjunct 
therapies (Table 3). All studies evaluated various electrotherapy 
modalities, except one that compared two acupuncture ap-
proaches.36 All studies investigated individuals with knee OA except 
one that investigated hip OA.63 

Six electrotherapy modality publications (five studies) compared 
active treatments to sham,38,63–67 and one compared two different 
modalities.68 Two sham-controlled studies reported negative results, 
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one showing no difference in pain or function with three weeks of 
transcutaneous electrical stimulation (TENS)38; the other showing 
no differences with 48 weeks of pulsed low-intensity ultrasound.66 

The latter study also found no between-group differences in carti-
lage biomarkers (Coll2–1, Coll2–1 NO2, COMP, CTX-II, C) or cartilage 
thickness.66 However, a second study investigated just 12 days of 
pulsed low-intensity ultrasound and found lower pain and higher 
function compared to a group receiving pulsed shortwave dia-
thermy.68 Other sham-controlled studies found between-group dif-
ferences, including small to moderately better pain and function 
using neuromuscular stimulation for 12 weeks67; moderate to large 
differences in pain and function in hip OA favoring four weeks of 
focused extracorporeal shockwave therapy (ESWT) more so than 
radial ESWT which was in turn moderately better for pain than 
sham63; and a large difference in pain following three weeks of 
transcranial direct current stimulation.64,65 The latter study also 
found improved pain sensitization in the active treatment arm on 
quantitative sensory testing including heat pain threshold, heat pain 
tolerance, pressure pain threshold, and conditioned pain mod-
ulation.65 

The single acupuncture study found no difference administering 
acupuncture to higher compared to lower pain threshold points, but 
both treatment groups had better pain and function compared to 
wait list controls.36 

Multimodal treatments 

Five studies evaluated multimodal treatments, meaning one or 
more core treatments in combination with another treatment 
modality (Table 4). Two studies reported pain and function im-
mediately after treatment,44,46 two reported five-year follow-ups of 
previously published studies,40,69 and one performed secondary 
analyses on previously published data.39 All studies investigated 
knee OA except one that investigated first carpometacarpal 
(thumb) OA.46 

In a one-year retrospective comparison observational study, all 
male construction workers attended a three-week program of ex-
ercises, education, manual therapy, and electrotherapy modalities, 
followed by self-management and a one-week refresher.44 During 
the one year of self-management, participants either performed 
exercises in a gym, at home, or they did not perform any exercises. 
Those who completed exercises in a gym environment throughout 
the year had lower pain and higher function than individuals who 
did not exercise. A secondary analysis of a previous study that had 
found no difference between physical therapy and internet-based 
unsupervised exercises, found that baseline characteristics of higher 
BMI, older age, longer disease duration, and being employed corre-
lated with greater benefit from the additional supervision or treat-
ment offered by physical therapy.39,70 

A five-year follow-up study of individuals with degenerative 
meniscal tears found no long-term differences in pain or function 
between a group receiving early arthroscopic partial meniscectomy 
vs. a group receiving eight weeks of physiotherapy-delivered ex-
ercises with an option for delayed surgery.40,71 This extended the 
original study’s non-inferiority findings.71 Another five-year follow- 
up study was published this year of the MEDIC study, which had 
originally found better pain and function in individuals who received 
12 weeks of multimodal treatment compared to an educational 
leaflet control group.69,72 At the five-year follow-up, there was no 
longer a difference between groups.69 Importantly, the authors 
noted that both groups demonstrated substantial improvements in 
symptoms over the five-year period, possibly representing regres-
sion to the mean and calling into question the belief that OA pro-
gressively worsens over time. 

The one study investigating individuals awaiting surgical consult 
for first carpometacarpal OA compared 12 weeks of occupational 
therapy (OT)-delivered education along with a self-management 
program of exercises, orthoses, and assistive devices to a group 
provided a single OT education session.46 On completion of the 
program, those offered the self-management program had lower 
pain and higher function than the single education session. 

Discussion 

The past year saw 133 new publications in the field of OA re-
habilitation, approximately a quarter of which (n = 33) were of a 
sufficient sample size to be included in further analyses in the pre-
sent review. No studies identified a specific dose, duration or type of 
exercise that resulted in better pain or function outcomes. A higher 
level of support or supervision appeared to be beneficial for certain 
patients, particularly those with baseline characteristics such as 
older age, higher BMI, longer duration symptoms, or being em-
ployed.39,47,70 Individuals with more severe baseline symptoms were 
also more likely to respond to core treatments.41 In terms of dif-
ferent modes of delivery, both online and app-delivered treatments 
were efficacious, more so when supervision or peer-support was 
integrated into the treatment delivery.22,29,32,47 Core treatments 
generally showed modest benefits compared to no or minimal in-
tervention controls, even when separately analyzing compliers and 
non-compliers.22,29,31,37,42,53 

Among the seven adjunct therapy studies, one notable is the 
large sham-controlled randomized clinical trial (RCT) of transcuta-
neous electrical nerve stimulation (TENS), reportedly the first ade-
quately powered TENS study, that found no difference in pain or 
function compared to sham.38 This study may help to clarify con-
flicting conclusions regarding TENS efficacy currently found in the 
literature.73,74 Also noteworthy were two publications of one study 
of transcranial direct current stimulation, which found large reduc-
tions in pain compared to sham and thus provides evidence for an as 
of yet not well-studied modality.75,76 The remaining studies of ad-
junct therapies this year do not challenge or further clarify previous 
findings.77–81 

Notable among multimodal interventions this year is the avail-
ability of longer-term evidence, one continuing to support that 
chronic meniscal tears do not require early surgical intervention,40 

and a second demonstrating that even individuals offered only 
education continue to improve substantially over time, calling into 
question the notion that OA symptoms universally worsen over 
time.69 

Future directions in OA rehabilitation research 

Englund and Turkiewicz published an important editorial this 
year,82 inviting us into a deeper and perhaps uncomfortable con-
versation about the true efficacy of exercise in managing knee OA. 
Although the literature overwhelmingly concludes that exercise 
confers small to moderate effects on knee and hip OA symptoms and 
that no further trials are needed in comparison to no or minimal 
intervention trials,19,20 the authors argue that the scientific com-
munity has not adequately considered contextual effects, including 
placebo and regression to the mean, when designing or interpreting 
results of exercise trials. Among others, they cite papers like Messier 
et al.37 in which most improvements in both diet and exercise as 
well as attention groups were mostly contextual, and between- 
group differences were actually minimal; Messier et al. in which no 
difference was found between high-intensity exercise, low-intensity 
exercise, or even attention control groups83; and Bandak et al.55 in 
which no difference was found between exercise and an open label 
saline injection. Common to these trials is that between-group 
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results are negative for exercise when compared to unblinded, in-
active controls. The authors followed up with another recent edi-
torial in which they estimated that regression to the mean might be 
as high as 1 point on a 0–10 point numeric rating scale for pain.84 A 
couple of papers this year explicitly acknowledged contextual effects 
like regression to the mean to assist readers with interpreting study 
results.37,69 Other researchers are also stepping forward to call on 
the scientific community to adopt a higher level of self-scrutiny in 
exercise trial design and interpretation.85,86 

In light of the lack of highly effective treatments for managing OA in 
general, it is critical that further investigation into how treatments 
confer their effects in OA be undertaken, as well as further investigation 
into who might benefit most from which treatments. A systematic re-
view of mediation analyses in OA interventions was published this 
year.87 This study identified body weight, systemic inflammation, self- 
efficacy, and knee muscle strength as potential mediators of various 
treatments. However, these findings were primarily based on single 
studies. Clinical trials should be designed in anticipation of performing 
mediation analyses to ensure the correct variables are collected at the 
correct times to facilitate these analyses. Along with better under-
standing the ‘how’ of treatments, we also need to better understand 
which patient subgroups are most likely to benefit from which treat-
ments. Clinical trials in isolation are substantially underpowered to 
perform moderation analyses. Meta-analyses of aggregate or individual 
participant data are therefore required to identify baseline characteristics 
that will predict better outcomes, something that is being undertaken by 
initiatives such as the OA Trial Bank.85,86 Achieving this also requires 
consistent data collection and reporting, both of which require concerted 
collaboration from within the scientific community. High-quality med-
iation and moderation analyses, along with other mechanistic studies, 
will contribute to better understanding the mechanisms underpinning 
treatment effects, and thus developing more effective interventions. 

Implementing guideline care in the real world 

In a clinical care setting, interviews of individuals up to six years 
after receiving a surgical consultation for knee OA revealed that only 
one in five individuals had used guideline care to manage their OA.88 

This was in contrast to two in five who had used non-guideline care. 
This study highlights an implementation gap between evidence- 
based guideline recommendations and what is being recommended 
or utilized in real-world settings. 

Critical appraisals of clinical practice guidelines suggest that one 
possible reason for the lack of successful implementation of guide-
line care is the low scores in the “Applicability” domain of most 
guidelines.11 This suggests that most guidelines are not adequately 
considering or addressing how to implement guideline care into 
clinical or community settings. Other possible reasons for in-
adequate implementation could relate to clinician-specific or pa-
tient-specific factors. For example, Knoop et al. followed up their 
randomized clinical trial of stratified OA care with a qualitative 
study.89 Physiotherapists interviewed reported feeling inadequately 
prepared to treat obesity, and felt that collaboration with dieticians 
was inadequate. Patients, on the other hand, reported issues of 
motivation to perform unsupervised exercises at home. Successful 
uptake of guideline care into clinical and community settings will 
likely require a multifaceted approach to address: applicability of 
guideline care; contextual factors that vary across regional health 
care systems; issues of systemic inequities and access to care; un-
ique support and training for clinicians; and further research into 
patient desires and other facilitators and barriers to adherence and 
lifestyle modification in general. Implementation experts should be 
included throughout the life of a project to assist with bridging the 
gaps between research and clinical uptake. 

Limitations 

A key limitation of the present study relates to our decision to in-
clude studies of sufficiently high quality based on a sample size calcu-
lation from a single publication. The decision to use this threshold is 
somewhat arbitrary, and may have resulted in not reporting results from 
publications that were otherwise well-designed, or including studies 
that were nonetheless underpowered for their specific research ques-
tions. The art of power calculations is a challenge. For example, re-
searchers often use a within-group MIC to estimate whether a study is 
large enough to detect a meaningful between-group difference, even 
though these two constructs differ. Moreover, MICs themselves are 
highly varied due to their susceptibility to methodological quality90. It is 
recommended that this approach be avoided, though a more robust 
solution has not yet been widely agreed-upon.91 Using the minimal 
threshold of 90 per study arm – based on an expected difference rather 
than a MIC – may have been more prudent, but this would have limited 
our manuscript to just 16 studies. 

Conclusions 

Rehabilitation research in OA continues to be primarily focused 
on the knee joint. Most studies this year were not adequately 
powered to draw conclusions regarding the efficacy of treatments on 
pain, and inadequate attention is being given to better under-
standing mechanisms of treatment effect (e.g. using mediation 
analyses) or identification of subgroups that may be more likely to 
respond to certain treatments (e.g. moderation analyses). Although 
comparison to unblinded no or minimal intervention groups may no 
longer be recommended in exercise trials, further consideration of 
ideal control groups in this area is still needed in order to adequately 
address contextual effects like placebo and regression to the mean. 
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