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This year in review presents key highlights from research relating to osteoarthritis (OA) rehabilitation
published from the 1st April 2021 to the 18th March 2022. To identify studies for inclusion in the review,
an electronic database search was carried out in Medline, Embase and CINAHLplus. Following screening,
included studies were grouped according to their predominant topic area, including core OA rehabilitation treatments (education, exercise, weight loss), adjunctive treatments, novel and emerging treatments or research methods, and translation of rehabilitation evidence into practice. Studies of perceived
high clinical importance, quality, or controversy in the ﬁeld were selected for inclusion in the review.
Headline ﬁndings include: the positive role of technology to support remote delivery of core OA rehabilitation treatments, the importance of delivering educational interventions alongside exercise, the
clinical and cost-effectiveness of a stepped approach to exercise, controversy around the potential
mechanisms of action of exercise, mixed ﬁndings regarding the use of splinting for thumb base OA,
increasing research on blood ﬂow restriction training as a potential new intervention for OA, and evidence that the beneﬁcial effects from core OA treatments seen in randomised controlled trials can be
seen when implemented in clinical practice. A consistent ﬁnding across several recently published
systematic reviews is that randomised controlled trials testing OA rehabilitation interventions are often
small, with some risk of bias. Whilst future research is warranted, it needs to be large scale and robust, to
enable deﬁnitive answers to important remaining questions in the ﬁeld of OA rehabilitation.
© 2022 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/).
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Introduction
Rehabilitation is a key component of health care for multiple
acute and long-term health conditions. It incorporates a range of
interventions that aim to address the impact of a health condition
on a person's life by reducing their experience of disability. Through
addressing their underlying problems (e.g., physical limitations and
pain), rehabilitation enables greater participation in meaningful life
roles, including work1. This can have far-reaching health, social and
economic beneﬁts2. Given the global ageing population3 and the
rising prevalence of noncommunicable diseases4, rehabilitation is
an increasingly important health service. However, the need for
rehabilitation currently exceeds its availability1. In 2017, in
response to the urgent need to strengthen rehabilitation
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worldwide, the World Health Organisation launched the Rehabilitation 2030 initiative which identiﬁed 10 key areas that need to be
addressed to reduce the unmet needs for rehabilitation. Among
these is the need to incorporate rehabilitation into universal health
coverage, build comprehensive rehabilitation service delivery
models to achieve equitable access to quality services, and expand
the availability of quality evidence for rehabilitation5.
Osteoarthritis (OA) is a long-term health condition that has no
cure, is becoming increasingly prevalent, and is highly burdensome
for individuals, health care systems, and society more generally6.
Rehabilitation is therefore an increasingly important management
strategy for people with OA. However, its underpinning evidencebase can be limited, its delivery in clinical practice can be suboptimal7, and its effect sizes for improving pain and physical
function can be modest[e.g. 8]. To better understand the current state
of evidence, this year in review will summarise key updates that
have been published in the ﬁeld of OA rehabilitation between the
1st April 2021 to the 18th March 2022. For the purposes of this
review, the focus of rehabilitation has been conﬁned to non-
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pharmacological and non-surgical treatments (i.e., physical,
behavioural and mind-body management approaches).
Methods
An electronic database search was carried out in Medline,
Embase and CINAHLplus between the 1st of April 2021 and the 18th
of March 2022 (see Supplementary Material One for the Medline
search strategy). Titles and abstracts of identiﬁed articles were
screened by one reviewer (either MAH, PJAN, or MJT) against the
inclusion and exclusion criteria (Table I). Included articles were
then grouped according to their predominant topic area, which
were a-priori agreed as: core OA rehabilitation treatments (education, exercise, weight loss), adjunctive treatments (deﬁned as
treatments that could supplement core OA rehabilitation), novel
and emerging treatments or research methods, and translation of
rehabilitation evidence into practice. MAH screened all remaining
articles, and with iterative input from the wider authorship team,
those of perceived high clinical importance, quality or controversy
in the ﬁeld were selected for inclusion in the review.
As shown in Fig. 1, after duplicates were removed, 6,137 articles
were identiﬁed from the search. Following screening, 445 articles
were identiﬁed as having a focus on OA rehabilitation. The majority
of these were related to core treatments (n ¼ 187) and treatment

adjuncts (n ¼ 152), with a smaller number being related to novel
and emerging treatments or research methods (n ¼ 54), or translation of evidence into practice (n ¼ 52). Findings from studies that
were selected to feature in the review were narratively synthesised.
Core rehabilitation treatments
Education
The recommendation of patient education as a ﬁrst line treatment for people with knee OA is often extrapolated from evidence
conducted with participants who have OA at other joints, other
forms of arthritis, or chronic pain more generally9. Goff et al.9
therefore undertook a systematic review and meta-analysis to
determine whether patient education is effective for people with
knee OA in comparison to non-pharmacological treatment controls.
In total, 29 randomised controlled trials (RCTs) (4,107 participants)
were included in the review. Meta-analyses revealed that when
delivered as a standalone intervention, patient education was superior to usual care for pain (standardised mean difference
(SMD): 0.35; 95% conﬁdence interval (CI): 0.56 to 0.14) and
physical function (SMD: 0.31; 95% CI -0.62 to 0.00) in the shortterm, but beneﬁts were small and of questionable clinical relevance. Although this questions the value of delivering education in

Inclusion criteria

Exclusion criteria

Population

$Joint pain in adults aged 45 years and over (mean age over 45 years)
$OA diagnosed by either: X-ray, clinical criteria, a health care
professional, self-reported

Intervention

$Any type of OA focused rehabilitation

$Joint pain attributable to conditions other than OA
$Non-musculoskeletal conditions
$Rheumatoid arthritis/other deﬁned inﬂammatory
rheumatological problems
$People with ‘patellofemoral pain syndrome’
(overall a different problem to ‘OA’)
$Animal based studies
$Studies of children
$Pharmacological interventions
$Surgical interventions
$Study not focused on a rehabilitation intervention
(e.g., evaluating an outcome measure)
$Food supplements

Comparator (if applicable)

$Other forms of OA rehabilitation
$Surgery
$Pharmacological intervention
$Sham treatment
$Different delivery modes of OA rehabilitation (e.g., exercise delivered
remotely vs exercise delivered in person)
$Usual care
$Usual activities
$Waiting list/no treatment
$Either a clinical outcome e.g., pain or function, or any feasibility or
process outcome e.g., acceptability, adherence, satisfaction with care,
quality of care.
$Systematic review
$RCT or quasi-RCT
$Qualitative studies
$Observational studies (including pre-post test studies testing
implementation of rehabilitation)
$Surveys
$Pilot/feasibility studies
$Available in full text
$Written in the English language

Outcome measure

Study design

Table I

$No measure of self-reported pain or physical
function or no feasibility or process outcome measures
$Study protocols
$Abstract/conference proceeding only
$Not written in English
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isolation for pain and physical function, education was also superior to usual care for pain coping in the short-term (SMD: 0.71;
95% CI -1.32 to 0.01). This is an important outcome for people with
a long-term condition such as OA and alongside knowledge, might
be a more appropriate target outcome from standalone educational
interventions. Meta-analyses also revealed that combining patient
education with exercise produced short-term improvements in
pain and physical function compared with patient education alone
(pain: SMD: 0.44, 95% CI 0.19 to 0.69; physical function: SMD: 0.81;
95% CI 0.54 to 1.08)9. Although the mechanism of action for this
enhanced effect is unknown, the authors hypothesise that this
could be due to the delivery of education alongside exercise
resulting in improved exercise adherence9. A recently published
RCT by Rezende et al.10 that included 191 participants also supports
the beneﬁcial effect of education when delivered alongside exercise
(delivered as a 2-day exercise and education self-management
program) compared to usual care for improving pain and physical
function among people with knee OA.
Outcomes from education might be related to the intervention
characteristics (e.g., education content, method of delivery, duration of instruction), or participant characteristics (treatment effect
moderators). Tentatively supporting this hypothesis, a RCT by
Lopez-Olivo et al.11 found that among 219 participants with knee
OA, an entertainment education video plus education booklets
resulted in greater knowledge post intervention in comparison to
when booklets were delivered alone (modiﬁed Patient Knowledge
QuestionnaireeOsteoarthritis12 (range 0 (least knowledge) to 11
(greatest knowledge)): mean difference (MD): 0.39; 95% CI 0.02 to
0.76). However, this difference was small and not maintained at
6 months. Exploratory sub-group analysis revealed that the combination of the video plus booklets was more beneﬁcial than
booklets alone for Spanish-speaking patients, and for participants
with lower education levels.

Exercise
Over the past year, there have been important additions to the
evidence base regarding exercise for knee OA. Allen et al.13 conducted the ﬁrst RCT to explore a stepped approach to exercise
(beginning with a low resource intensive treatment and only
“stepping up” to more intensive services as required) among 345
people with knee OA. The stepped exercise intervention began with
access to an internet-based exercise program. After 3 months,
participants not meeting the OMERACT-OARSI response criteria14
progressed to biweekly telephone coaching. After a further 3
months, those still not meeting response criteria received a course
of in-person physical therapy. Among the 230 participants who
received the stepped exercise intervention, 150 progressed to step
2, and 81 progressed to step 3. At 9 months, there were modest
improvements in knee OA symptoms (deemed on the lower end of
clinically relevant improvement13) in those randomised to the
stepped exercise intervention compared with the control group
(who received postal educational materials every 2 weeks for 9
months) (Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)15 total score (range 0 (best symptoms) to 96
(worst symptoms): MD: 6.8; 95% CI -10.5 to 3.2))13. The stepped
exercise intervention also improved quality of life and had a high
probability of cost-effectiveness16. Bandak et al.17 undertook a RCT
to determine if the efﬁcacy of an exercise and education program
was equivalent to open-label placebo on pain and function in 206
individuals with knee OA. In the short-term, the exercise and education program provided improvements in knee pain equivalent
to that of inert intra-articular saline (Knee Injury and Osteoarthritis
Outcome Score (KOOS) pain subscale (range 0 (worst) to 100
(best)18: MD: 2.7; 95% CI -0.6 to 6.0; P ¼ 0.0008 for test of equivalence). This ﬁnding raises important questions about the mechanisms of action of exercise on pain, which could be primarily driven
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by other factors including the placebo response, contextual factors,
and regression to the mean17.
Given that depression is a common, recognised co-morbidity
among people with OA19, it is also important to consider the
effectiveness of exercise on mental health outcomes. A systematic
review and network meta-analysis of 17 clinical trials by Hall
et al.20 explored the comparative effectiveness of exercise programs for psychological well-being in people with knee OA.
Strengthening exercise was most beneﬁcial for overall mental
health compared to aerobic exercise, mixed exercise, mind-body
exercise, stretching and controls (e.g., standard care, waiting list,
education). Strengthening exercise and mixed exercise interventions were more beneﬁcial for depressive symptoms
compared to stretching exercise. A systematic review and metaanalysis by Hu et al.21 (16 RCTs, 986 participants) also conﬁrmed
the beneﬁcial effect of tai-chi in comparison to controls (either no
exercise, education class, standard care or physical therapy) on
psychological health (e.g., SF-36 Mental Component Summary22:
SMD: 0.26; 95%CI: 0.06 to 0.45), in addition to pain and physical
function among people with knee OA.
Weight loss
Although weight loss is a recognised core treatment for people
with OA who are overweight or obese, the optimal weight loss
strategy remains uncertain, and the recommended amount of
weight loss needed for symptom improvement is variable23. A
recent network meta-analysis by Panunzi et al.23 including 22 RCTs
in knee OA (2,656 participants) found that the most effective
rehabilitation interventions for signiﬁcantly reducing pain were
low calorie diet and exercise (effect size (ES): 34.4; 95% credibility
interval (Crl): 48.1 to 19.5), and intensive weight loss and exercise (ES: 27.1; 95% Crl: 40.4 to 13.6). These were the second
and third most effective interventions for reducing pain behind
only bariatric surgery (ES: 62.7; 95% Crl: 74.6, 50.6), respectively. The study found that the greater the weight loss, the larger
the pain reduction; for every 1% weight loss, WOMAC pain scores
decreased by approximately two points. Stiffness and physical
function also improved with the reduction of body weight. However, when more than 1% of lean body mass was lost, improvement
in physical function plateaued. The authors conclude that performing physical exercise is essential alongside rapid and massive
weight loss to preserve lean body mass and to avoid sarcopenia23.
The role of technology
Within the studies published on core OA rehabilitation treatments, many utilised technologies for intervention delivery[e.g.
24e32]
. This is perhaps unsurprising given the need to adapt to new
remote ways of working in response to the COVID-19 pandemic. A
systematic review and meta-analysis by Chen et al.32 synthesised
ﬁndings from 12 RCTs that tested technology-supported exercise
programs for people with knee OA in comparison to conventional
care (e.g., face-to-face physical therapy), educational materials on
OA management (e.g., presented in brochures and booklets) or no/
minimal care control groups. Utilised technologies included telephone, web, mobile app, computer, and virtual reality. Interventions were delivered over a period ranging from 4 weeks to 6
months. Meta-analysis showed that in the short-term, compared to
controls, these programs were associated with signiﬁcant improvements in knee pain (SMD: 0.29; 95% CI: 0.48 to 0.10) and
quality of life (SMD: 0.25; 95% CI: 0.04 to 0.46) but not in physical
function. Similar ﬁndings were also reported within a systematic
review and meta-analysis by Xie et al.29. Along with other recently
published RCTs24,25,28,31, this suggests that technology supported

programs are an important option for remote delivery of exercise
for people with OA.
Cost-effectiveness of core rehabilitation treatments
This past year has seen the cost-effectiveness of core rehabilitation treatments for OA re-evaluated. A systematic review by
Mazzei et al.33 examined the cost-effectiveness of education, exercise and dietary weight management for hip and knee OA,
yielding 23 studies for synthesis (22 RCTs, 1 non-randomised
clinical trial). Compared with education or physician-delivered
care, these core treatments appear to be cost-effective (observed in
15 out of 16 studies). Despite differences in health care systems and
intervention and comparator group across included studies, the
authors concluded that implementing core treatments within
health systems to augment physician-delivered primary care appears cost-effective. Secondary analysis of an RCT (156 participants)
also concluded that an initial course of physical therapy (up to eight
treatment sessions including education, exercise and joint mobilization over 4e6 weeks, with 1e3 sessions at 4-month and 9-month
reassessment as required) was cost-effective compared with an
intra-articular glucocorticoid injection for knee OA at 1 year34,35.
Although delivery costs for physical therapy were initially higher,
quality-adjusted life-years were superior.
Adjunctive treatments
Whilst over the past 12 months there has been ongoing interest
in adjunctive rehabilitation treatments for the management of OA,
of particular note across the body of evidence is the predominant
lack of sufﬁciently large-scale high-quality trial designs. This continues to highlight the lack of strong available evidence regarding
many adjunctive treatments, which can explain conﬂicting recommendations about their use in international guidelines for
OA[e.g. 19,36,37].
Biomechanical interventions
The correction of aberrant biomechanics presents an attractive
target for rehabilitation interventions, designed to modify onset,
progression, and symptomatic experience of OA. A systematic review of seven RCTs and 17 cohort studies (579 participants)
examining the effectiveness of knee valgus braces for knee OA
identiﬁed short-term improvements in pain and function for some
participants38. However, long-term follow-up data were found to
be lacking, and included study quality was deemed low. Similarly, a
systematic review examining biomechanical devices (braces, taping and footwear) for symptomatic patellofemoral OA by Callaghan
et al.39 (11 RCTs, 658 participants) reported short-term reductions
in pain (measured on a visual analogue scale (VAS)) when taping
was used in multimodal physiotherapy interventions compared to
controls (no tape/no treatment) (data from two RCTs, SMD: 0.41;
95% CI: 0.71 to 0.09). Overall, the absence of long-term followup data was noted. The long-term effectiveness of knee valgus
braces has been explored in a recently published RCT40. Among 120
patients with medial knee OA, a knee valgus brace combined with
usual care demonstrated signiﬁcant clinical beneﬁts over 1 year
compared to usual care alone (e.g., VAS pain (range 0 (least pain) to
100 (most pain): adjusted MD: 11.8; 95% CI: 21.1 to 2.5), as well
as potential cost-utility from a societal perspective. More broadly,
foot-based modiﬁcation with insoles for knee OA does not appear
effective according to a systematic review and meta-analysis
including 15 studies (1,086 participants) predominantly evaluating
lateral wedges41. In addition, an RCT by Paterson et al.42 did not
show any superior beneﬁt of ﬂat ﬂexible shoes compared to
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supportive shoes in 164 participants with medial knee OA. In fact,
knee pain on walking improved to a greater extent with stable
supportive shoes than with ﬂat ﬂexible shoes (numeric rating scale
(NRS) (range 0 (least pain) to 11 (most pain)): MD: 1.1; 95% CI: 0.5 to
1.8). Systematic reviews examining the efﬁcacy of elastic tape (e.g.,
Kinesio-Tape/Rocktape) for knee OA also provided little in the way
of robust evidence supporting their use compared with sham
tape43,44.
Often neglected joint sites in the hand and the foot have
received research attention in the past year. Focusing on the hand,
Adams et al.45 investigated the efﬁcacy, clinical- and cost-effectiveness of splints among 349 people with symptomatic basal
thumb joint OA. Supported self-management plus a thumb splint
was compared to supported self-management plus a placebo splint,
and supported self-management alone. There were no clinically
relevant or statistically signiﬁcant differences in pain and physical
function outcomes between groups at 8 weeks. Adding splinting to
supported self-management was also not cost-effective over 12
weeks compared with supported self-management alone45. Whilst
this questions the value of adding splinting to a supported selfmanagement program for thumb base OA, a second RCT by Deveza
et al.46 including 204 participants found that a conservative package of care that included a thumb-base splint (alongside education,
exercise and diclofenac sodium, 1% gel) improved hand function
signiﬁcantly more than education alone at 6 weeks (Functional
Index for Hand Osteoarthritis47 (range 0e30): between group
difference: 1.7; 95% CI, 2.9 to 0.5). However, there was no
difference in pain improvement between groups. Due to the combination of interventions utilised within this treatment package, it
is impossible to tease out the extent to which the thumb-base splint
contributed to the improvement in physical function. Based on the
ﬁndings Adams et al.45, it could be hypothesised that the other
interventions (education, exercise and diclofenac sodium 1% gel)
were the ‘active ingredients’ behind the improvements, but this is
unknown. The type of thumb splint used could be an important
factor in the relative effectiveness of interventions. A recently
published systematic review and network meta-analysis by Marotta et al.48 (11 RCTs, 619 participants) explored the comparative
effectiveness of orthoses for thumb OA. The four different orthoses
explored were found to be superior to placebo for pain reduction,
with the top-ranked intervention being the short rigid thermoplastic carpometacarpal splint.
With regards to the foot, Munteanu et al.49 undertook a RCT
comparing a carbon-ﬁbre shoe-stiffening insert with a sham insert
among 100 people with 1st metatarsophalangeal joint OA. At 12
weeks shoe-stiffening inserts were more effective at reducing pain
than the sham insert (pain domain of the Foot Health Status
Questionnaire50 (range 0e100 (optimal foot health): adjusted MD:
6.66; 95% CI: 0.65 to 12.67). Due to the level of uncertainty (wide
conﬁdence interval), this may not represent a clinically meaningful
change for some individuals, and the potential for biomechanical
effects from the sham insole cannot be completely discounted.
Acupuncture
At least 10 RCTs51e60 and ﬁve systematic reviews61e65 were
published in the last year that explored the effectiveness of a range
of acupuncture and acupressure modalities, with variable and
contradictory ﬁndings. Araya-Quintanilla et al.61 published an
overview of 15 systematic reviews examining the effect of
acupuncture compared to control interventions for pain and function among people with knee OA. In the short-term, there were
statistically signiﬁcant differences in pain intensity (VAS (range
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0 (least pain) to 100 (most pain) MD: 0.32; 95% CI: 0.57
to 0.08) and knee function (MD: 8.74; 95% CI: 13.36 to 4.12)
in favour of acupuncture vs control interventions. However, these
differences were not clinically signiﬁcant. For acupuncture vs sham
acupuncture, no differences were observed for pain intensity or
knee function. Evidence was of low to very low quality61. A network
meta-analysis by Liu et al.63 summarised the efﬁcacy of different
acupuncture-related therapies for improving pain and function
among people with knee OA (40 RCTs, 3,215 participants). Probability ranking results found ﬁre needle to be superior to warm
needle and electro-acupuncture, whereas warm needle and electro-acupuncture were better than conventional acupuncture,
western medicine, sham moxibustion and sham acupuncture in
overall curative effect. There were limitations in the ﬁndings due to
poor reporting of interventions, small sample sizes and publication
bias of included RCTs.

Electrotherapy
Over the past year, at least six studies66e71 have explored the
effectiveness of electrotherapy modalities in OA populations.
Maheu et al.70 found a new wearable transcutaneous electrical
nerve stimulation (W-TENS) device demonstrated non-inferiority
to weak opioids at 3-months and was better tolerated among 110
participants with moderate to severe nociceptive knee OA pain.
However, questioning the mechanism of action of TENS, Reichenbach et al.71 found that TENS did not improve knee OA pain when
compared to placebo TENS (n ¼ 220 participants). In a systematic
review and meta-analysis by Dantas et al.66 (4 RCTs, 234 participants), treatment with therapeutic ultrasound was found to have
short-term small, statistically signiﬁcant beneﬁts for pain
(SMD: 0.33; 95% CI: 0.60 to 0.07) and self-reported physical
function (SMD: 0.33; 95% CI: (0.65 to 0.01) compared to sham
controls. Notably the overall quality of the evidence was very low.
The effects of interferential current and photobiomodulation on
pain and function were examined in an RCT of 168 patients with
knee OA67. Combined interferential current plus photobiomodulation signiﬁcantly reduced pain and improved function
compared to interferential current alone or placebo groups, posttreatment, three and 6 months after the end of the treatment.
Observed effect sizes were moderate to large, representing a clinically relevant improvement.

Laser
Over the past year, several studies have focused on the role of
laser in the management of OA, despite its use not being recommended in any clinical management guidelines. A systematic review and meta-analysis by Ahmad et al.72 (including 10 RCTs and
495 participants) explored the effects of low-level and high-intensity laser therapy adjunctive to rehabilitation exercise on pain,
stiffness and function among people with knee OA. When combined with exercise, both high- and low-level laser therapy were
found to be effective in reducing symptoms compared to exercise
alone or placebo laser. Supporting this ﬁnding, a RCT by Robbins
et al.73 found that in the short-term, low-level laser therapy combined with stretching resulted in signiﬁcantly greater improvements in pain compared to a control (education booklet) among
215 people with knee OA. Laser therapy alone, and when combined
with stretching, led to signiﬁcantly greater improvement in
disability compared to control.
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Balneotherapy/mud therapy
An overview of reviews by D'Angelo et al.74 examined the efﬁcacy of balneotherapy, mud therapy and spa therapy in patients
with OA. Seventeen systematic reviews including 27 RCTs of low to
critically low quality were included. Compared to controls (no
intervention or usual care), balneotherapy was found to be effective
in reducing pain (MD: 19.73; 95% CI: 35.72 to 3.74), and
improving stiffness (MD: 20.39; 95% CI: 38.21 to 2.57) and
quality of life (MD: 20.48; 95% CI: 32.44 to 8.52). Mud therapy
reduced pain (MD: 8.79; 95% CI: 17.33 to 0.25) and stiffness
(MD: 14.10; 95% CI: 17.87 to 10.33), and spa therapy reduced
pain only (MD: 11.72; 95% CI: e22.18 to 1.26) compared to
controls. Mennuni et al.75 reported a meta-analysis of 21 RCTs (1816
participants) exploring the effectiveness of mud-bath therapy on
pain and function among people with knee OA. They found signiﬁcant improvements in pain and function scores at short-term
follow-up after mud-bath therapy compared to no intervention
controls.
Manual therapy
In a recently published systematic review, Tsokanos et al.76
narratively summarised the existing RCT evidence for the efﬁcacy of
manual therapy compared to controls (no intervention) for pain
and function among people with knee OA. In total 6 RCTs and 730
participants were included in the review, which concluded that
manual therapy can induce a short-term reduction in pain,
increased knee range of movement and improved physical function. However long-term ﬁndings from existing RCTs are conﬂicting. In a further systematic review and meta-analysis, Li et al.77
investigated the effectiveness of two speciﬁc types of manual
therapy among people with knee OA: Maitland and Mulligan
mobilization methods (8 RCTs, 471 participants). Mulligan mobilization was found to be more effective at improving pain and
function scores compared to Maitland mobilization (pain: SMD:
0.60, 95% CI: 0.17 to 1.03; WOMAC physical function score: SMD:
7.41; 95% CI: 2.36 to 12.47). There was no difference in the effect of
the two kinds of mobilization on improving range of motion.
Novel/emerging treatments
Blood ﬂow restriction training appears to be of growing interest
in the ﬁeld of OA rehabilitation, with at least four systematic reviews published in the last year78e81, and one new empirical
study82. Blood ﬂow restriction training involves a cuff being applied
to the proximal region of the limb to restrict blood ﬂow at the same
time as completing resistance training81. Although the precise
mechanism of action of blood ﬂow restriction training is unknown,
it is believed to promote biochemical and physiological changes
that induce muscle hypertrophy. This can increase muscle strength
and mass, which in turn can improve function in people with OA81.
Whether it is an effective treatment for people with knee OA remains unclear. A systematic review by Grantham et al.78 included 5
RCTs (n ¼ 199 participants) exploring blood ﬂow restriction
training compared to resistance training alone for people with knee
OA. Included trials were small and of low-to-moderate quality.
Although there were fewer exercise-induced pain adverse events
from blood ﬂow restriction training compared to resistance
training, there was no evidence for improvement in: pain, physical
function, or muscle strength in blood ﬂow restriction training. Due
to the sparsity of the current literature, new high quality RCTs
would need to more robustly explore the clinical- and cost-effectiveness of blood ﬂow restriction training for people with knee OA.

In addition, the extent to which blood ﬂow restriction is currently
used in clinical practice is unknown.
Translation of rehabilitation evidence into practice
As the impact of the COVID-19 pandemic continues to be felt
across all healthcare systems, delay and disruption to OA healthcare
provision continues to be examined and discussed83,84. The ﬂexible
adoption of telemedicine and telerehabilitation that the pandemic
accelerated may ultimately lead to improvements in multimodal
OA care85. In response to COVID-19, Physiotherapy Exercise and
Physical Activity for Knee Osteoarthritis (PEAK) e-learning modules
were made freely available to support OA care provision through
telehealth, with 6,720 people from 97 countries registering for
access86. Module completers demonstrated increased conﬁdence
with videoconferencing and increased likelihood of using core OA
treatments compared to pre-course. However, there were high
levels of attrition, highlighting the challenge of maintaining
engagement in self-directed web-based learning.
Over the past year, implementation of The Good Life with
osteoarthritis from Denmark (GLA:D®) program, which provides
education and exercises over an 8-week period for people with
knee or hip OA, has also been evaluated. It demonstrated positive
patient-reported outcomes when implemented across different
contexts, populations and health care systems in Denmark, Canada
and Australia87. Whilst these international comparisons are
encouraging, as the authors attest, these ﬁndings are limited by the
absence of a control group within a robust RCT design. In Australia,
targeted training for physiotherapists in GLA:D program delivery
supported implementation88. This included increasing physiotherapists’ conﬁdence in treatment delivery, as well as increasing
the number of physiotherapists discussing treatment goals (baseline vs post-course ES ¼ 0.14), prescribing neuromuscular exercise
(ES ¼ 0.26), using supervised exercise (ES ¼ 0.19), and discussing
the importance of weight management (ES ¼ 0.10) all or most of the
time88. Observational cohort data also supports the viability of the
GLA:D program among individuals with comorbid conditions89 and
indicates that engagement with the program can lead patients to
reduce analgesic use90. Together with emerging evidence of costeffectiveness in Denmark91 and the development of a national
quality and outcomes registry in Canada92, broad application of the
GLA:D® program in real-world settings looks set to grow.
Although evidence supporting the implementation of rehabilitation for people with OA in real world settings is expanding, this
predominantly focuses on education and exercise. Evaluation of
implementation of weight loss interventions for people with OA,
and of adjunctive treatments are therefore important areas for
future research.
Conclusion
There has been considerable research activity in the ﬁeld of OA
rehabilitation in the past 12 months, predominantly focused on
core recommended rehabilitation treatments and adjunctive
treatments. Due to the large volume of studies published, it was not
possible to summarise all the studies identiﬁed as being important,
and/or of high quality. However, from the research included, it is
clear that there have been advances in the ﬁeld, including development and testing of novel approaches to the delivery of core
treatments (e.g., stepped exercise provision, technology-delivered
interventions), and the generation of novel, more robust evidence
to support and refute delivery of some adjunctive treatments (e.g.,
splinting for thumb base OA). Existing evidence has also been
synthesised, with several network meta-analyses allowing the
relative effects of various rehabilitation interventions to be
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compared for the ﬁrst time. It has also been demonstrated that the
positive outcomes from education and exercise generally seen in
RCTs can be replicated when implemented in clinical practice.
However, evidence published over the past year has also raised
some questions, including the mechanisms of action of exercise for
OA, the optimal delivery of some adjunctive treatments, and
whether blood ﬂow restriction training is an effective new treatment for people with knee OA. Future research therefore continues
to be needed in the ﬁeld of OA rehabilitation. Given the consistent
ﬁnding across many recently published systematic reviews, that
existing studies are small and of limited quality, new research
needs to be large-scale and robust, to enable deﬁnitive answers to
these important questions.
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