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A B S T R A C T

Question: Is patient education effective as a standalone intervention or combined with other interventions
for people with knee osteoarthritis? Design: Systematic review of randomised controlled trials. MEDLINE,
EMBASE, SPORTDiscus, CINAHL and Web of Science were searched from inception to April 2020. The
Cochrane Risk of Bias tool was used for included studies, and Grading of Recommendations, Assessment,
Development and Evaluations (GRADE) was used to interpret certainty of results. Participants: People with
knee osteoarthritis. Intervention: Any patient education intervention compared with any non-
pharmacological comparator. Outcome measures: Primary outcomes were self-reported pain and func-
tion. Results: Twenty-nine trials involving 4,107 participants were included, informing low to very-low
certainty evidence. Nineteen of 28 (68%) pooled comparisons were not statistically significant. Patient ed-
ucation was superior to usual care for pain (SMD 20.35, 95% CI 20.56 to 20.14) and function in the short
term (20.31, 95% CI 20.62 to 0.00), but inferior to exercise therapy for pain in the short term (0.77, 95% CI
0.07 to 1.47). Combining patient education with exercise therapy produced superior outcomes compared
with patient education alone for pain in the short term (0.44, 95% CI 0.19 to 0.69) and function in the short
(0.81, 95% CI 0.54 to 1.08) and medium term (0.39, 95% CI 0.15 to 0.62). When using the Western Ontario and
McMaster Universities Osteoarthritis Index for these comparisons, clinically important differences indicated
that patient education was inferior to exercise therapy for pain in the short term (MD 1.56, 95% CI 0.14 to
2.98) and the combination of patient education and exercise therapy for function in the short term (8.94, 95%
CI 6.05 to 11.82). Conclusion: Although patient education produced statistically superior short-term pain and
function outcomes compared with usual care, differences were small and may not be clinically important.
Patient education should not be provided as a standalone treatment and should be combined with exercise
therapy to provide statistically superior and clinically important short-term improvements in function
compared with education alone. Registration: PROSPERO CRD42019122004. [Goff AJ, De Oliveira Silva D,
Merolli M, Bell EC, Crossley KM, Barton CJ (2021) Patient education improves pain and function in
people with knee osteoarthritis with better effects when combined with exercise therapy: a systematic
review. Journal of Physiotherapy 67:177–189]
© 2021 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article under

the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Knee osteoarthritis (OA) is a leading cause of disability worldwide,
affecting up to one in four people over the age of 50 years.1,2 The
growing healthcare burden related to knee OA in many developed
countries is considered unsustainable. For example, A$905 million
was spent in Australia in 2013 on knee replacement surgery alone, a
figure expected to rise to $1.38 billion by 2030.3 All major clinical
practice guidelines recommend patient education, exercise therapy
and weight management as first-line interventions for knee OA.4–7
. Published by Elsevier B.V. This is a
These recommendations are supported by compelling evidence of
the effectiveness and cost-effectiveness of exercise therapy8–10 and
weight management11–13 in people with knee OA. However, the in-
clusion of patient education as a first-line intervention for people
with knee OA in clinical practice guidelines is often justified by evi-
dence relating to people with OA elsewhere in the body, other forms
of arthritis or chronic pain.14–17

The search for the most recently published high-quality evidence
synthesis evaluating the effectiveness of patient education on pain
and function in people with OA was completed in 2012.18 This
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Box 1. Inclusion criteria.

Design
� Randomised controlled trials including cluster randomised
controlled trials

Participants
� People with clinically or radiographically diagnosed knee
osteoarthritis

Intervention
� Any form of patient education
Outcome measures
� Primary: self-reported joint-related pain or function scales
� Secondary: self-reported psychological outcomes
Comparisons
� Any other non-pharmacological intervention including usual
care or no treatment

178 Goff et al: Patient education for knee osteoarthritis
Cochrane review18 did not distinguish knee OA from other arthritic
conditions, and reported little to no benefit of patient education
programs for pain, function and quality of life compared with
providing information only, usual care only or no treatment. Other
more-recent reviews have focused on self-efficacy and quality of life
outcomes in people with knee OA following education.19,20 The re-
view that examined self-efficacy reported no difference when patient
education was compared with a combination of patient education
and exercise therapy.19 The review that examined quality of life re-
ported no difference when self-directed education was compared
with a combination of self-directed education and physical activity or
therapist-facilitated patient education alone.20 No recent compre-
hensive review specifically evaluating pain and function outcomes in
people with knee OA exists to guide clinical practice guidelines.

The primary objectives of this review were to estimate the effects
of patient education on self-reported pain and function outcomes as a
standalone intervention or in combination with other interventions
for people with knee OA. The secondary aims of this review were to
estimate the effects of patient education on psychological outcomes
and to estimate the effects of therapist-facilitated education
compared with self-directed education on pain and function out-
comes for people with knee OA.

Therefore, the research question for this systematic review was:

Is patient education effective as a standalone intervention or
combined with other interventions for people with knee
osteoarthritis?

Methods

The protocol for this systematic review was prospectively regis-
tered in January 2019. Design and reporting of this review followed
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement.21

Identification and selection of studies

A comprehensive search strategy was devised based on the
Cochrane Handbook22 and a previous review investigating patient
education in patellofemoral pain,23 and applied to each of the
following databases from inception to April 2020: MEDLINE via OVID,
EMBASE via OVID, SPORTDiscus via EBSCO, CINAHL via EBSCO, and
Web of Science. The search strategy was developed using Medical
Subject Headings and key words to identify randomised controlled
trials in adults with knee OA. The search strategies can be found in
Appendix 1 on the eAddenda.

All references were imported into a reference management soft-
warea and duplicates were removed. Two reviewers (AJG and DOS)
independently reviewed the titles and abstracts, obtaining full-text
copies of potentially eligible articles for review. Full texts were then
independently reviewed by the same two reviewers to determine
eligibility based upon the inclusion criteria shown in Box 1. In the
case of disagreements, a third reviewer (CJB) was consulted to reach
consensus.

Randomised controlled trials, including cluster randomised trials,
delivering any form of patient education for people with either
clinical or radiographically confirmed knee OA,4–7,24 compared with
any non-pharmacological intervention were considered for inclusion
in this review, even if the patient educational intervention was the
control intervention. No date, setting or language restrictions were
applied. Non-randomised controlled trials, cross-sectional studies,
case series and case reports were excluded from this review.

Assessment of characteristics of studies

Risk of bias was assessed by two independent reviewers (AJG and
MM) using the Cochrane Risk of Bias Tool25 categories: random
sequence generation; allocation concealment; blinding of partici-
pants and personnel; blinding of outcome assessment; incomplete
outcome data; selective reporting; and other bias (imbalances in
baseline characteristics and compliance with the intervention).
Following consultation and agreement between three people in the
research team (AJG, DOS and CJB), trials were classified as low risk of
bias when they appropriately reported that they met at least four of
these seven criteria, and high risk of bias otherwise.

Data analysis

Participant and study characteristics and means and SDs for
primary and secondary outcomes were extracted by two reviewers
independently (AJG and ECB). Primary outcomes were self-
reported joint-related pain and function measures, such as West-
ern Ontario and McMaster Universities Osteoarthritis Index26

(WOMAC) and a visual analogue scale for pain. Secondary out-
comes were self-reported psychological measures, such as the
arthritis self-efficacy scale,27 pain catastrophising scale28 and
Coping Strategies Questionnaire.29 Authors were contacted a
maximum of two times via email to request necessary data when it
could not be extracted from a published manuscript (eg, data were
pooled for hip and knee OA, or mean changes were reported) before
the manuscript was excluded. When a trial reported data that
required transformation to a different statistic for meta-analysis,
appropriate calculations were made according to the Cochrane
Handbook22 and previous research.30

Data analysis of primary and secondary outcomes was completed
using Cochrane Collaboration softwareb. Data were pooled when
trials investigated similar patient education interventions as a stand-
alone intervention or in combination with other interventions.
Overall estimate of effect was calculated using a random-effects
model and reported as a SMD and 95% CI. Based upon consider-
ation of recommendations from Cohen31 and the Cochrane Hand-
book,22 the effect sizes were categorised as small (, 0.3), moderate
(0.3 to, 0.5), large (0.5 to, 0.8) or very large (� 0.80). Heterogeneity
was quantified with the I2 statistic.

The certainty of evidence for pooled trials was assessed and
interpreted using Grading of Recommendations, Assessment, Devel-
opment and Evaluations (GRADE)32,33 and summarised using GRADE
Pro Softwarec. Although it was planned to use a modified version of
van Tulder’s criteria,34 it was decided to follow the Cochrane Hand-
book’s recommendation to use GRADE. Full details of upgrade and
downgrade criteria for all categories of GRADE, including heteroge-
neity, can be found in Table 1 on the eAddenda.

Data that could not be pooled were presented in table format
and pooled data were presented using forest plots and summar-
ised as SMDs and 95% CIs. In addition to this planned analysis,
when all trials containing the same intervention type used the
same outcome measure, MD was also calculated using a random-
effects model to aid clinical interpretation. Each was subsequently



Possibly relevant papers retrieved for 
evaluation of full text (n = 128)

Papers included in this review (n = 29)

Papers excluded after evaluation of 
full text (n = 99)

wrong study type to assess 
patient education (n = 47)
unable to acquire data to be 
included in review (n = 25)
wrong outcomes (n = 13)
wrong interventions (n = 8)
wrong population (n = 6)

Papers excluded after screening 
titles/abstracts (n = 4,400)

Unique records screened by title and 
abstract (n = 4,528)
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compared against suggested minimum clinically important dif-
ferences (MCID) in published literature.35,36 MCIDs of 1.5 points
for pain35 and 6 points for function36 were nominated on the
respective subsections of the WOMAC outcome measure. When a
manuscript represented mean or MCID in a scaled format, it was
converted back into the outcome’s original raw form for pooling
and interpretation.

Due to large variation in when outcome measures were assessed,
we introduced subgrouping of short-term (, 6 months), medium-
term (6 to , 12 months) and long-term (� 12 months) results
where possible. These timelines are in line with Cochrane reviews
investigating patient education in OA and exercise therapy in knee
OA.18,37

A post hoc comparison between therapist-facilitated and self-
directed education was deemed important, considering potential
differences in healthcare resources and outcomes between the two.
Therapist-facilitated education was classified as any educational
intervention where the education was actively facilitated by a
healthcare professional, regardless of profession (eg, physiotherapist,
dietician, doctor), including one-to-one consultations, group classes,
telephone consultations and telerehabilitation. Self-directed educa-
tion was classified as any educational intervention that did not
involve a healthcare professional explanation or opportunity for
participants to ask questions related to the educational content (eg,
leaflets, booklets, websites).

Although sensitivity analyses of effect were not planned, they
were deemed necessary due to included trials with: multiple groups
with similar interventions, multiple data outcomes within the same
pre-specified time point, or multiple outcome measures for the same
construct.

A planned mixed-methods analysis including a content evaluation
of included trials and a cross-sectional analysis of general web con-
tent will be published elsewhere. Splitting of these further evalua-
tions from this systematic review was considered necessary to
improve clarity and impact of each component.
Figure 1. Flow of trials through the review.
Results

Flow of studies through the review

Flow of trials through the review process can be found in Figure 1.
Following removal of duplicates, 4,528 records were screened and
128 full-text articles were assessed for eligibility. This assessment led
to the exclusion of 99 articles, primarily due to an ineligible study
design (n = 47) or inability to acquire the necessary data from authors
(n = 25). Full details of all excluded trials can be found in Appendix 2
on the eAddenda. Twenty-nine trials involving 4,107 participants
were included for analysis.
Characteristics of trials

Characteristics of the 29 included trials are provided in Table 2.
Twenty-eight trials included evaluation of patient education as a
standalone intervention.38–65 When patient education was combined
with other interventions, it was always combined with exercise
therapy (n = 10).43–45,51,53,56–58,62,66 A total of 41 patient education in-
terventions were identified across the 29 trials. Of the 41 patient
education interventions, 14 were provided as a control, all of which
were provided as standalone interventions.38,42,44–47,49–52,56,58,62,63,65

More details can be found for the included trials and interventions in
Table 3 on the eAddenda.

Results from risk of bias can be found in Figure 2. Before final
decisions were made, there was a 91% agreement rate between the two
independent reviewers. Eleven trials (38%) were classified as low risk
of bias according to the definition of � 4/7 categories on the Cochrane
Risk of Bias Tool,39,42,43,45,47,48,51,53,55,56,60 with the remaining 18 (62%)
classified as having high risk of bias.38,40,41,44,46,49,50,52,54,57–59,61–66 All
trials were downgraded for performance and detection bias.
Effects of intervention

The results of data pooling for primary outcomes are shown in
Figure 3 (ie, the effects of patient education as a standalone inter-
vention) and Figure 4 (ie, the effects of patient education in combi-
nation with other interventions). The summarised results of pooled
outcomes for secondary outcomes can be found in Table 4. The results
of data pooling for secondary outcomes can be found in Figure 5 on
the eAddenda. Summary GRADE tables for all comparisons are shown
in Table 5 on the eAddenda. The summarised results of un-pooled
data are shown in Table 6 on the eAddenda. The summarised re-
sults of MD analysis for all possible comparisons are shown in Table 7.
Forest plots for all MD comparisons can be found in Figure 6 on the
eAddenda. Note that more detailed forest plots for Figures 3 and 4 are
available as Figures 7 and 8 on the eAddenda.
Patient education as a standalone intervention

Very-low certainty evidence indicated that patient education is
superior to usual care for pain in the short term (SMD 20.35, 95%
CI 20.56 to 20.14) based on six trials41,48,54,55,60,61 (Figure 3a). Low
certainty evidence indicated that patient education produces similar
outcomes to usual care for pain in the medium term (SMD 20.10, 95%
CI 20.26 to 0.05, four trials,40,41,48,60 Figure 3b). Very-low certainty
evidence indicated that patient education produces similar outcomes
to usual care for pain in the long term (SMD 20.12, 95% CI 20.30 to
0.05, two trials,39,40 Figure 3c). Very-low certainty evidence indicated
that patient education is superior to usual care for function in the
short term (SMD 20.31, 95% CI 20.62 to 0.00, six trials,41,48,55,59,60,61

Figure 3d) but produces similar outcomes for function in the



Table 2
Characteristics of included trials.

Study Participants Intervention

Eligible population Education Comparator Education Comparator

Ackerman et al (2012) Orthopaedic or rheumatology patients Age (y) = 64 (11)
M/F (%) = 38/62
BMI = 30 (24 to 35)

Age (y) = 67 (11)
M/F (%) = 42/62
BMI = 29 (26 to 35)

Patient education
(therapist-facilitated) (n = 58)

Patient education
(self-directed) (n = 62)

Allen et al (2010)a Primary care patients from a
Veterans’ medical centre

Age (y) = 60 (10)
M/F (%) = 92/8
BMI = 32.0 (7.0)

Age (y) = 60 (11)
M/F (%) = 93/7
BMI = 31.6 (6.5)

Patient education
(therapist-facilitated) (n = 172)

Usual care (n = 172)

Allen et al (2016) Overweight patients recruited from
a Veterans’ medical centre

Age (y) = 60 (9)
M/F (%) = 87/13
BMI = 34.3 (6.0)

Age (y) = 62 (9)
M/F (%) = 95/5
BMI = 33.4 (5.7)

Patient education
(therapist-facilitated) (n = 151)

Usual care (n = 149)

Allen et al (2019) African Americans recruited from a
Veterans’ medical centre

Age (y) = 59 (10)
M/F (%) = 51/49
BMI = 35.6 (8.4)

Age (y) = 59 (11)
M/F (%) = 51/49
BMI = 34.8 (7.9)

Patient education (therapist-facilitated) (n = 124) Usual care (n = 124)

Ay et al (2013)a NR Age (y) = 59 (12)
M/F (%) = 3/17
BMI = NR

Age (y) = 62 (11)
M/F (%) = 25/75
BMI = NR

Patient education (therapist-facilitated) 1 exercise
therapy (n = 20)

Exercise therapy (n = 20)

Baker et al (2001) Community-dwelling Age (y) = 69 (6)
M/F (%) = 15/85
BMI = 31 (4)

Age (y) = 68 (6)
M/F (%) = 83/17
BMI = 32 (5)

Patient education (therapist-facilitated) (n = 23) Exercise therapy (n = 23)

Bennell et al (2016) Community-dwelling Age (y) = 63 (8)
M/F (%) = 39/61
BMI = 30.8 (20)

Age (y) = 63 (8)
M/F (%) = 41/59
BMI = 31.5 (6)

Patient education (therapist-facilitated) (n = 74) Exercise therapy (n = 75)

Age (y) = 65 (8)
M/F (%) = 40/60
BMI = 31.0 (6)

Patient education (therapist-facilitated) 1
exercise therapy (n = 73)

Brosseau et al (2016)a Community-dwelling Age (y) = 62 (7)
M/F (%) = 37/63
BMI = 29.9 (5.3)

Age (y) = 64 (10)
M/F (%) = 30/70
BMI = 29.4 (5.4)

Patient education (self-directed) (n = 74) Patient education (self-directed) 1 exercise
therapy (n = 79)

Chen et al (2019) Community-dwelling Age (y) = 69 (7)
M/F (%) = 14/86
BMI = 25.4 (3.5)

Age (y) = 69 (8)
M/F (%) = 17/83
BMI = 25 (3.5)

Patient education (therapist-facilitated) (n = 70) Patient education (therapist-facilitated) 1
exercise therapy (n = 70)

Cheung et al (2017)b Community-dwelling Age (y) = 72 (8)
M/F (%) = NR
BMI = 27.8 (7.9)

Age (y) = 74 (8)
M/F (%) = NR
BMI = 29.2 (7.1)

Patient education (therapist-facilitated) (n = 23) Exercise therapy (n = 28)

Cheung et al (2020) Community-dwelling Age (y) = 623 (6)
M/F (%) = 72/28
BMI = 22.1 (2.1)

Age (y) = 64 (6)
M/F (%) = 82/18
BMI = 22.7 (1.3)

Patient education (therapist-facilitated) (n = 18) Acupressure (n = 17)

Coleman et al (2012) Primary care Age (y) = 65 (8)
M/F (%) = 20/80
BMI = NR

Age (y) = 65 (9)
M/F (%) = 31/69
BMI = NR

Patient education (therapist-facilitated) (n = 71) Usual care (n = 75)

De Rezende et al (2016)b Trauma and orthopaedic patients Age (y) = NR
M/F (%) = NR
BMI = NR

Age (y) = NR
M/F (%) = NR
BMI = NR

Patient education (therapist-facilitated) (Group 1a) (n = 29) Patient education (self-directed)
(Group 4b) (n = 29)

De Rezende et al (2017)b Trauma and orthopaedic patients Age (y) = NR
M/F (%) = NR
BMI = NR

Age (y) = NR
M/F (%) = NR
BMI = NR

Patient education (therapist-facilitated) (Group 1a) (n = 29) Patient education (self-directed)
(Group 4b) (n = 29)
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Table 2 (Continued)

Study Participants Intervention

Eligible population Education Comparator Education Comparator

Dias et al (2017) Community-dwelling Age (y) = 71 (5)
M/F (%) = 0/100
BMI = 30.0 (5.2)

Age (y) = 71 (5)
M/F (%) = 0/100
BMI = 30.5 (4.3)

Patient education (therapist-facilitated) (n = 32) Patient education (therapist-facilitated) 1
exercise therapy (n = 33)

Ettinger et al (1997)b Community-dwelling Age (y) = 69 (6)
M/F (%) = 36/64
BMI = NR

Age (y) = 68 (6)
M/F (%) = 27/73
BMI = NR

Patient education (therapist-facilitated) (n = 149) Exercise therapy (n = 146)

Farr et al (2010) Community-dwelling Age (y) = 56 (6)
M/F (%) = 28/72
BMI = 28 (4.0)

Age (y) = 56 (7)
M/F (%) = 27/73
BMI = 27.5 (4.5)

Patient education (therapist-facilitated) (n = 57) Exercise therapy (n = 52)

Age (y) = 54 (7)
M/F (%) = 21/79
BMI = 27.2 (4.2)

Patient education (therapist-facilitated) 1
exercise therapy (n = 62)

Ganji et al (2018) Patients referred to an elderly care clinic Age (y) = 65 (6)
M/F (%) = NR
BMI = NR

Age (y) = 65 (5)
M/F (%) = NR
BMI = NR

Patient education (therapist-facilitated) (n = 42) Usual care (n = 41)

Helminen et al (2015) Recruited from primary healthcare Age (y) = 65 (7)
M/F (%) = 29/71
BMI = 30.1 (6)

Age (y) = 63 (7)
M/F (%) = 32/68
BMI = 29.9 (6.3)

Patient education (therapist-facilitated) (n = 55) Usual care (n = 56)

Hinman et al (2020) Community-dwelling Age (y) = 63 (8)
M/F (%) = 38/62
BMI = 31.2 (7.6)

Age (y) = 62 (9)
M/F (%) = 37/63
BMI = 31.1 (6.8)

Patient education (therapist-facilitated) (n = 88) Patient education (therapist-facilitated) 1 exercise
therapy (n = 87)

Keefe et al (2004) Patients recruited from rheumatology clinics Age (y) = 60 (12)
M/F (%) = 50/50
BMI = NR

Age (y) = 60 (9)
M/F (%) = 66/34
BMI = NR

Patient education (therapist-facilitated) (n = 18) Exercise therapy (n = 16)

Age (y) = 60 (9)
M/F (%) = 35/65
BMI = NR

Patient education (therapist-facilitated) 1
exercise therapy (n = 20)

Age (y) = 58 (14)
M/F (%) = 39/61
BMI = NR

Usual care (n = 18)

Messier et al (2004) Community-dwelling Age (y) = 69 (0.1)c

M/F (%) = 32/68
BMI = 34.2 (0.6)c

Age (y) = 69 (0.8)c

M/F (%) = 26/74
BMI = 34.2 (0.6)c

Patient education (therapist-facilitated, healthy
lifestyle) (n = 78)

Exercise therapy (n = 80)

Age (y) = 68 (0.7)c

M/F (%) = 28/72
BMI = 34.5 (0.6)c

Age (y) = 69 (0.8)c

M/F (%) = 26/74
BMI = 34.0 (0.7)c

Patient education (therapist-facilitated, weight
loss focus) (n = 82)

Patient education (therapist-facilitated,
weight loss focus) 1 exercise therapy (n = 76)

Murphy et al (2018) Community-dwelling Age (y) = 65 (8)
M/F (%) = 23/77
BMI = 32.9 (6.3)

Age (y) = 61 (9)
M/F (%) = 27/73
BMI = 29.8 (5.3)

Patient education (therapist-facilitated) (n = 31) Usual care (n = 15)

O’Brien et al (2018) Patients on orthopaedic consultation waitlist Age (y) = 63 (11)
M/F (%) = 34/66
BMI = 33.4 (3.4)

Age (y) = 60 (14)
M/F (%) = 42/58
BMI = 32.1 (3.1)

Patient education (therapist-facilitated) (n = 59) Usual care (n = 60)

O’Moore et al (2018) Recruited from health care organisations Age (y) = 63 (7)
M/F (%) = 14/86
BMI = NR

Age (y) = 60 (6)
M/F (%) = 32/68
BMI = NR

Patient education (self-directed) (n = 44) Usual care (n = 25)
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medium term (SMD 20.17, 95% CI 20.40 to 0.07, four trials,40,41,48,60

Figure 3e).
Very-low certainty evidence indicated that patient education is

inferior to exercise therapy for pain in the short term (SMD 0.77, 95%
CI 0.07 to 1.47, five trials,43,46,53,63,64 Figure 3f) but produces similar
results for pain in the medium term (SMD 0.12, 95% CI 20.11 to 0.36,
four trials,42,43,53,58 Figure 3g) and long term (SMD 0.18, 95% CI 20.11
to 0.46, three trials,43,52,58 Figure 3h). Very-low certainty evidence
indicated that patient education produces similar outcomes for
function in the short term (SMD 0.33, 95% CI 20.02 to 0.69, three
trials,43,46,63 Figure 3i) and medium term (SMD 0.23, 95% CI 20.08 to
0.54, two trials42,43 Figure 3j).

Patient education in combination with other interventions

Very-low certainty evidence indicated that patient education
combined with exercise therapy produces similar outcomes
compared with exercise therapy alone for pain in the short term
(SMD 0.61, 95% CI 20.40 to 1.62, three trials,43,53,66 Figure 4a) and
medium term (SMD 20.10, 95% CI 20.30 to 0.50, two trials,43,53

Figure 4b), and for function in the short term (SMD 1.32, 95%
CI 20.57 to 3.20, two trials,43,66 Figure 4c).

Very-low certainty evidence indicated that patient education
combined with exercise therapy is superior to patient education
alone for pain in the short term (SMD 0.44, 95% CI 0.19 to 0.69, five
trials,43,45,51,53,62 Figure 4d). Low certainty evidence indicated that
patient education combined with exercise therapy produces similar
outcomes to patient education alone for pain in the medium term
(SMD 0.14, 95% CI 20.04 to 0.32, four trials,43,53,56,58 Figure 4e). Low
certainty evidence indicated that patient education combined with
exercise therapy produces similar outcomes to patient education
alone for pain in the long term (SMD 0.17, 95% CI 20.13 to 0.33, two
trials,43,56 Figure 4f). Low certainty evidence indicated that patient
education combined with exercise therapy produces superior out-
comes compared with patient education alone for function in the
short term (0.81, 95% CI 0.54 to 1.08, three trials,43,51,62 Figure 4g) and
medium term (SMD 0.39, 95% CI 0.15 to 0.62, two trials,43,56

Figure 4h). Very-low certainty evidence indicated that patient edu-
cation combined with exercise therapy produces similar outcomes
compared with patient education alone for function in the long term
(SMD 0.24, 95% CI 20.06 to 0.54, two trials,43,56 Figure 4i).

Secondary outcomes

Full details of all comparisons can be found in Table 4 and Figure 5
(see eAddenda for Figure 5). Very-low certainty evidence indicated
that patient education combined with exercise therapy is superior to
patient education alone in the short term for self-efficacy (SMD 0.46,
95% CI 0.02 to 0.89, two trials,43,57 Figure 5g on the eAddenda). Very-
low certainty evidence indicated that patient education is superior for
pain coping compared with usual care (SMD 20.71, 95% CI 21.32
to 20.01) and exercise therapy (SMD 20.96, 95% CI 21.42 to 20.49,
two trials,43,57 Figure 5f on the eAddenda) in the short term.

Sensitivity analyses

Multiple sensitivity analyses were performed during data analysis.
There were five instances where performing a sensitivity analysis for
alternate options would have changed outcome or size of effect.
Details can be found in Appendix 3 on the eAddenda. The selection of
comparisons used in this review was always based upon similarity of
outcome, time points and interventions across pooled trials.

Discussion

This review provides a comprehensive synthesis of evidence
related to patient education for knee OA, which can inform guide-
lines, clinical practice and future research. It is important to note that
recommendations are primarily informed by very-low certainty



= Low risk of bias

= Unclear risk of bias

= High risk of bias

A trial was classified as low risk of bias if ≥ 4/7 items were reported as low risk of bias    

=

Figure 2. Risk of bias for included trials.
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Figure 3. Effect of patient education: relative to usual care on pain in the (a) short, (b)medium and (c) long term and on function in the (d) short and (e)medium term; and relative
to exercise on pain in the (f) short, (g) medium and (h) long term and on function in the (i) short and (j) medium term.
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evidence. Pooling of 19 comparisons was possible; however, only six
(32%) produced statistically significant findings. Of these six com-
parisons, two were clinically important for pain (ie, . 1.5 points)36 or
function (ie, . 6 points)37 using the respective subsections of the
WOMAC. Exercise therapy produced statistically superior and clini-
cally important improvements in pain compared with patient edu-
cation alone, and combining patient education with exercise therapy
resulted in statistically superior and clinically important short-term
improvements in function compared with education alone. It is
therefore recommended that patient education should be provided in
combination with exercise therapy whenever possible.

Very-low certainty evidence indicated that patient education
produces a moderate beneficial effect at reducing pain and improving
function in the short term compared with usual care. However, im-
provements may not be clinically important for either pain or func-
tion using the WOMAC, questioning its value in isolation. It is worth
noting that as patient education is a guideline-recommended first-
line intervention for people with knee OA,4–7 education provided as
part of usual care is unknown. Further research is warranted to
investigate the effectiveness of patient education versus a wait-and-
see approach.
Very-low certainty evidence indicated that patient education
combined with exercise therapy produces moderate, statistically
significant short-term improvements in pain, and very large, statis-
tically and clinically important short-term improvements in function
compared with patient education alone. Low-certainty evidence
indicated that functional improvements are maintained in the me-
dium term; however, differences are not clinically important.
Although not statistically significant, very-low certainty evidence
indicated that patient education combined with exercise therapy
produces clinically important improvements in short-term pain and
function compared with exercise therapy alone. Further research is
warranted to explore the benefits of combining patient education
with exercise therapy. A possible explanation for enhanced outcomes
may be that providing patient education alongside exercise therapy
improves exercise therapy adherence in people with knee OA.11,67

Additionally, research across a number of musculoskeletal condi-
tions suggests that patient education may improve illness percep-
tions,68 self-efficacy69 and fear-avoidance behaviours;70 and create
positive attitudes towards,71 and a safer environment in which to
attempt, exercise therapy. One way to potentially sustain improve-
ments in the medium to long term could be providing additional face-



–1–2 0 21

Outcome, timepoint  
Study

a Pain, short term
Farr 2010
Bennell 2016
Ay 2013

Pooled
b Pain, medium term

Farr 2010
Bennell 2016 

Pooled

c Function, short term
Bennell 2016
Ay 2013  

Pooled

Exercise versus education + exercise
SMD (95% CI)

Random

Favours exercise

3

–1–2 0 21

Outcome, timepoint  
Study

d Pain, short term
Farr 2010
Chen 2019
Bennell 2016
Dias 2017
Oh 2020

Pooled
e Pain, medium term

Messier 2004
Farr 2010
Hinman 2020
Bennell 2018

Pooled
f Pain, long term

Brosseau 2016
Hinman 2020
Bennell 2016

Pooled

g Function, short term
Dias 2017
Bennell 2016
Oh 2020

Pooled
h Function, medium term

Hinman 2020
Bennell 2016

Pooled
i Function, long term

Brosseau 2016
Hinman 2020
Bennell 2016 

Education versus education + exercise
SMD (95% CI)

Random

Favours education 
+ exercise

Favours education Favours education 
+ exercise
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to-face education sessions following the immediate treatment period,
which unlike exercise therapy does not appear to have been explored.
Booster exercise therapy sessions have been found to improve adher-
ence to treatment in people with OA and low back pain.72

Very-low certainty evidence indicated that patient education is
inferior to exercise therapy for pain outcomes, with a large and
clinically important difference in the short-term, but these are not
sustained in the medium term or long term. Very-low certainty evi-
dence indicated that patient education produces similar outcomes
compared with exercise therapy for function in the short term and
medium term. These findings are in contrast to a recent review,
which identified that patient education produces similar pain and
function outcomes compared with exercise therapy in younger peo-
ple with knee pain.27 The lack of improvements in pain in younger
people with knee pain may reflect a reduced need for exercise ther-
apy in a less chronic condition. Additionally, it may also highlight the
greater role of exercise therapy for people with knee OA due to
associated high rates of comorbidities73 and systemic inflammation.74
Very-low certainty evidence indicated that patient education has a
moderate effect at improving short-term pain coping compared with
usual care, and with a very large effect compared with exercise
therapy. This is likely due to the highly targeted nature of education
interventions to specifically develop pain coping skills in the trials
associated with this comparson.39,43,57 Combining patient education
with exercise therapy did not appear to improve pain coping
compared with patient education alone in the short term. However,
very-low certainty evidence indicated that a combination of patient
education and exercise therapy is superior to patient education alone,
with a large effect for self-efficacy in the short term. These findings
are in contrast to a previous review,19 which reported that patient
education programs combined with exercise therapy produced
similar outcomes to patient education programs alone for self-
efficacy outcomes in people with knee OA. These contrasting find-
ings may be explained by the inclusion of different trials in the
analysis of total arthritis self-efficacy scale27 score in this review,
rather than the pain, function and other subsections used in Brand



Table 4
Summary of secondary outcomes (SMD) for all pooled data.

Comparison Outcome Time
point

n SMD (95% CI) Certainty Figure in
eAddenda

Patient education versus usual care Self-efficacy short 2 20.41 (20.82 to 0.01) very low 5a

Pain catastrophising short 3 20.02 (20.45 to 0.42) very low 5b

Pain coping short 2 20.71 (21.32 to 20.01) very low 5c

Patient education versus exercise therapy Self-efficacy short 2 0.09 (20.82 to 0.65) very low 5d

Pain catastrophising short 2 20.16 (20.62 to 0.30) very low 5e

Pain coping short 2 20.96 (21.42 to 20.49) very low 5f

Patient education versus patient education 1 exercise therapy Self-efficacy short 2 0.46 (0.02 to 0.89) very low 5g

Pain catastrophising short 2 0.15 (20.15 to 0.46) very low 5h

Pain coping short 2 0.04 (20.34 to 0.26) very low 5i

Therapist-facilitated education versus self-directed education Pain short 3 0.03 (20.29 to 0.23) very low 5j

long 3 20.04 (20.48 to 0.39) very low 5k

Function short 2 0.09 (20.21 to 0.40) very low 5l

long 2 20.05 (20.53 to 0.62) very low 5m

n = number of trials, SMD = standardised mean difference, 95% CI = 95% confidence interval.
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et al’s review.19 The current findings combined with Brand et al’s19

findings suggest that patient education with or without exercise
therapy has the potential to impact different domains of self-efficacy
for people with knee OA; however, the relationship is not well un-
derstood and requires further investigation. Enhanced pain coping
and self-efficacy is desirable due to known association with im-
provements in pain, function and physical activity,69,75,76 which has
the potential to enhance quality of life and reduce healthcare uti-
lisation for people with knee OA. The psychological benefits of patient
education identified in this review highlight the importance of
considering outcomes beyond pain and function when guiding
treatment recommendations based on available evidence.

Very-low certainty evidence indicated that therapist-facilitated
education produces similar short-term and long-term pain and
function outcomes compared with self-directed education. An
important consideration in interpreting these findings is the ap-
proaches used in therapist-facilitated education and the content of
each education intervention. Participants in De Rezendes’s49,50 self-
directed education intervention received DVD recordings of the
face-to-face therapist-facilitated education lectures and workshops.
Therefore, the delivery method was different between groups; how-
ever, the content was the same. In comparison, both Ackerman
et al’s38 and Victor et al’s65 delivery method and content were
different between therapist-facilitated education and self-directed
education interventions. The varied interventions used in these tri-
als makes it challenging to draw any clear conclusions related to how
to provide patient education for people with knee OA.

Delivery of patient education interventions in this review varied
from singular lectures66 and intensive group-based sessions over a
number of sessions38,43 to provision of self-directed education ma-
terials with or without follow-up telephone calls39–41,45–47 or home
visits.38,42 The content of patient education interventions was equally
varied, ranging from interventions targeting basic knowledge acqui-
sition45,48,51,66 to more complex psychologically informed self-
management skill development.41,43,57 Combined, these variations
reflect the lack of recommendations for delivery method and content
in clinical practice guidelines4–7 and the lack of studies identifying
how people with knee OA learn best. With the growing emphasis
placed around patient-centred care for people with knee OA4–7,77 and
other musculoskeletal conditions,78 further research evaluating ways
to match delivery methods and/or content to the individual needs or
preferences of people with knee OA is warranted. This could include
consideration of blended learning approaches used for other chronic
conditions,79,80 as well as in tertiary medical81 and healthcare82 ed-
ucation for people with knee OA. Identifying optimal mode and
content of patient education will influence how healthcare providers
develop educational interventions and prioritise resources for people
with knee OA.

It is important to consider that the results in this review
were informed by all patient education interventions. Education
interventions were included regardless of intervention devel-
opment process (co-design, based on learning theory, etc) or
whether they were used as a control. The decision to include
all patient education interventions was chosen to reduce se-
lection bias and appropriately assess all patient education in-
terventions in published literature for people with knee OA.
Further analysis of interventions based on development process
or whether the intervention was designed as a control or not
may impact these results. Certainty of the findings is limited
due to the low and very-low categorisation of evidence using
GRADE, and findings may change in the future with updated
reviews on this topic. The variation and nature of patient ed-
ucation interventions, combined with the self-reported outcome
measures assessed in this review significantly impacted risk of
bias assessment, and the indirectness and imprecision measures
of GRADE. The large heterogeneity between the included trials
also impacted the imprecision measure of GRADE. Assessment
of publication bias29 was not possible for any comparison due
to the small number of trials included within each comparison.
Caution should be taken when applying the recommendations
to younger people with knee OA (eg, post-traumatic knee OA),
as the typical mean age of participants in this review was in
the 60s. Lastly, clinical interpretation of results was not
possible for all comparisons, and significant variation exists for
MCID values for WOMAC pain and function subsections in knee
OA.83 Clinical interpretation of results may change depending
upon the comparative MCID chosen and the inclusion of future
research.

Although patient education produced statistically superior
short-term pain and function outcomes compared with usual
care, the differences were small and may not be clinically
important. Patient education should not be provided as a
standalone treatment and should be combined with exercise
therapy to provide statistically superior and clinically important
short-term improvements in function compared with education
alone.



Table 7
Mean difference (95% CI) for all possible comparisons.

Comparison n Outcome Time
point

MD (95% CI) MD better
than MCID

Figure in
eAddenda

Pain
Patient education versus usual care 4 WOMAC pain medium 20.40 (20.94 to 0.14) N 6a
Patient education versus exercise therapy 5 WOMAC pain short 1.56 (0.14 to 2.98) Y 6d
Patient education versus exercise therapy 4 WOMAC pain medium 0.42 (20.39 to 1.23) N 6e
Exercise therapy versus patient education 1 exercise therapy 3 WOMAC pain short 2.01 (21.16 to 5.18) Y 6h
Exercise therapy versus patient education 1 exercise therapy 2 WOMAC pain medium 0.31 (20.97 to 1.59) N 6i
Patient education versus patient education 1 exercise therapy 5 WOMAC pain short 1.48 (0.48 to 2.49) N 6k
Patient education versus patient education 1 exercise therapy 4 WOMAC pain medium 0.49 (20.07 to 1.06) N 6l
Patient education versus patient education 1 exercise therapy 3 WOMAC pain long 0.45 (20.22 to 1.13) N 6m
Therapist-facilitated education versus self-directed education 3 WOMAC pain short 20.15 (20.99 to 0.68) N 6q
Therapist-facilitated education versus self-directed education 3 WOMAC pain long 20.13 (22.00 to 1.74) N 6r

Function
Patient education versus usual care 6 WOMAC function short 22.43 (24.71 to 20.16) N 6b
Patient education versus usual care 4 WOMAC function medium 22.12 (24.55 to 0.31) N 6c
Patient education versus exercise therapy 3 WOMAC function short 3.36 (21.00 to 7.71) N 6f
Patient education versus exercise therapy 2 WOMAC function medium 2.78 (21.11 to 6.67) N 6g
Exercise therapy versus patient education 1 exercise therapy 2 WOMAC function short 13.08 (25.44 to 31.60) Y 6j
Patient education versus patient education 1 exercise therapy 3 WOMAC function short 8.94 (6.05 to 11.82) Y 6n
Patient education versus patient education 1 exercise therapy 2 WOMAC function medium 4.61 (1.88 to 7.33) N 6o
Patient education versus patient education 1 exercise therapy 3 WOMAC function long 2.69 (20.26 to 5.65) N 6p
Therapist-facilitated education versus self-directed educationa 2 WOMAC function short 1.02 (22.91 to 4.94) N 6s
Therapist-facilitated education versus self-directed education 2 WOMAC function long 0.71 (27.98 to 9.40) N 6t

Pain coping
Patient education versus usual care 2 CSQ short 219 (231 to 27) N/A 6u
Patient education versus exercise therapy 2 CSQ short 225 (233 to 21) N/A 6v
Patient education versus patient education 1 exercise therapy 2 CSQ short 21 (29 to 7) N/A 6w

CSQ = Coping Strategies Questionnaire, MD = mean difference, MCID = minimal clinically important difference, N = no, n = number of trials, N/A = not assessed, 95% CI = 95%
confidence intervals, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index, Y = yes.
MCID values are 1.5 for pain and 6 for function. Negative MD = supports first listed intervention in comparison. Positive MD = supports second listed intervention in comparison.

a Assumed a typo in manuscript by Victor et al 2005: mean of 21 (SD 7) for control and 21 (SD 10) for experimental for the WOMAC function section at 1 month, rather than the
reported 2.1 (SD 7) and 2.1 (SD 10), respectively.
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What was already known on this topic: Patient education,
exercise therapy and weight management are recommended by
all major guidelines as a first-line intervention for people with
knee osteoarthritis. Evidence supporting the effectiveness and
cost-effectiveness for exercise therapy and weight management
has been synthesised in recent systematic reviews. There is a
lack of an up-to-date evidence synthesis for patient education to
inform guidelines and practice.
What this study adds: The review findings indicate that pa-
tient education may reduce pain and improve function compared
with usual care, although differences may not be clinically
important, questioning its value in isolation. Combining patient
education with exercise therapy should be encouraged consid-
ering statistically superior and clinically important improvements
in function compared with patient education alone.

Footnotes: a EndNote X8, Thomson Reuters, Carlsbad, USA.
b RevMan 5.3, The Nordic Cochrane Centre, Copenhagen, Denmark.
c GRADEpro GDT, McMaster University, Ontario, Canada.

eAddenda: Figures 5 to 8, Tables 1, 3, 5 and 6, and Appendices 1 to
3 can be found online at https://doi.org/10.1016/j.jphys.2021.06.011
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