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Abstract
Objective  To systematically review evidence of primary 
outcomes from randomised controlled trials (RCTs) 
examining the effect of treatment strategies on quality of 
life (QoL) or psychosocial factors in individuals with knee 
osteoarthritis (OA).
Design  Systematic review with meta-analysis.
Data sources  Medline, Embase, SPORTDiscus, the 
Cumulative Index to Nursing and Allied Health Literature 
(CINAHL) and Web of Science were searched from 
inception to November 2017.
Eligibility criteria for selecting studies  We 
included RCTs investigating the effect of conservative 
interventions on QoL or psychosocial factors in 
individuals with knee OA. Only RCTs considering these 
outcomes as primary were included.
Results  Pooled data supported the use of exercise 
therapy compared with controls for improving health-
related and knee-related QoL. There was limited evidence 
that a combined treatment of yoga, transcutaneous 
electrical stimulation and ultrasound may be effective 
in improving QoL. Limited evidence supported the use 
of cognitive behavioural therapies (with or without 
being combined with exercise therapy) for improving 
psychosocial factors such as self-efficacy, depression and 
psychological distress.
Summary/Conclusion  Exercise therapy (with or 
without being combined with other interventions) 
seems to be effective in improving health-related and 
knee-related QoL or psychosocial factors of individuals 
with knee OA. In addition, evidence supports the use of 
cognitive behavioural therapies (with or without exercise 
therapy) for improving psychosocial factors such as 
self-efficacy, depression and psychological distress in 
individuals with knee OA.
PROSPERO registration number  CRD42016047602.

Introduction
Osteoarthritis (OA) is one of the leading causes of 
musculoskeletal pain and disability worldwide,1 
with knee OA affecting up to one-third of people 
aged over 60 years.2 Overall, most individuals with 
knee OA have chronic pain,3 which is a multidimen-
sional experience that influences their quality of life 
(QoL).4 

Abnormalities on imaging do not account for all 
symptoms in individuals with knee OA.5 Biopsycho-
social models suggest that pain is a complex interac-
tion of factors such as structural damage, peripheral 
and central pain processing mechanisms, culture, 
sex, and psychosocial factors.6 According to the 
biopsychosocial model, chronic pain is influenced 
by a variety of physical and psychosocial factors, 
including individuals’ reaction to pain, which is a 
product of their thoughts and beliefs (cognitions).4 
Recently, a systematic review (SR) found evidence 
for a relationship between psychosocial factors 
and knee OA.4 Individuals with knee OA can 
have psychological impairments related to coping, 
self-efficacy, somatising, pain catastrophising and 
helplessness.4

The physical and psychosocial impairments in 
individuals with knee OA have an impact on QoL 
due to their influence on social interactions, mental 
functioning and sleep quality.7 QoL refers to the 
physical, psychological and social domains of health 
that are influenced by a person’s experiences, 
beliefs, expectations and perceptions.8 Individuals 
with knee OA have inferior QoL compared with 
controls.7 9 Therefore, therapies that improve QoL 
in individuals with knee OA may mitigate the clin-
ical, economic and social burden of this disorder.7 
The purpose of this SR was to synthesise evidence of 
primary outcomes of randomised controlled trials 
(RCTs) examining the effect of treatment strategies 
on QoL or psychosocial factors in individuals with 
knee OA.

Methods
This SR has been completed and reported through 
consultation with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines 
for the reporting of SRs and meta-analyses,10 and 
the SR protocol was registered with PROSPERO 
(trial registration number: CRD42016047602).

Deviations from study protocol
Initially, we planned to investigate the effect of 
any intervention (surgical and conservative) on 
QoL or psychosocial factors. However, due to 
the vast differences in outcomes, patient recovery, 
and type and volume of healthcare utilisation 
between patients with knee pathology who received 
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conservative care versus those who opt for surgery,11 we limited 
this SR to evaluating the effect of conservative (non-surgical) 
interventions to increase statistical homogeneity. In addition, 
applying the Template for Intervention Description and Replica-
tion (TIDieR) checklist and guide to evaluate how well the inter-
ventions were described in the RCTs was decided afterwards. 
This checklist can inform to what extent the description of the 
interventions applied in the RCTs was complete and any aspects 
that are missing. Lastly, the authors were initially interested in 
investigating the effect of interventions in two common knee 
disorders, knee OA and patellofemoral pain. However, since no 
studies were found for patellofemoral pain, this SR is limited to 
knee OA.

Data sources and search strategy
Electronic searches of Medline via PubMed, Embase via Ovid, 
SPORTDiscus, the Cumulative Index to Nursing and Allied 
Health Literature (CINAHL) via Ebsco and Web of Science 
were performed from database inception to November 2017. 
An example of the search strategies can be seen in online supple-
mentary appendix 1. The electronic search was complemented 
by hand searching the references of the retrieved articles.

Inclusion and exclusion criteria
We included RCTs that investigated the effect of any conserva-
tive intervention on QoL or psychosocial factors (cognitive or 
behavioural) in individuals with knee OA. Cognitive factors 
include coping, self-efficacy, somatisation, pain catastrophising 
and helplessness; behavioural factors include kinesiophobia 
(pain-related fear of movement) and pain-related fear  avoid-
ance. The primary outcome of RCTs provides the basis for the 
estimation of sample size, and therefore increases the chances 
that the study is sufficiently powered to find differences in this 
specific outcome and the intervention has a higher chance of 
being targeted to the primary outcome.12 13 Thus, focusing on 
the primary outcome of RCTs is highly recommended as an 
improvement to methodological rigour.12 Therefore, only RCTs 
that have considered these outcomes as their primary outcome 
were included in our SR. Abstracts, posters, unpublished studies, 
non-RCTs, RCTs that did not include QoL or psychosocial 
factors as primary outcome, and RCTs that did not specify what 
was the primary outcome were excluded.

An outcome was considered to be ‘primary’ if the RCT 
described the outcome as a ‘primary’, ‘key’ or ‘main’ outcome in 
the publication (regardless of whether a power calculation was 
performed). For studies that did not specify a primary outcome, 
the outcome used in the power analysis was considered as the 
primary outcome. If there was no description of which outcome 
was the primary and a power analysis was not performed, the 
study was excluded.

Participants were limited to human, given an established diag-
nosis of knee OA (tibiofemoral and/or patellofemoral joints) 
according to accepted criteria.14 Participants were required to 
present with usual pain equal or higher than 3 on a 10-point 
scale for a duration of at least 6 months and with at least three 
of the following: (1) radiographically confirmed knee OA (ie, a 
score of more than 2 on the Kellgren-Lawrence Scale); (2) to be 
over 50 years of age with physician-diagnosed knee OA; (3) to 
suffer from morning stiffness that is relieved in less than 30 min; 
(4) to have crepitus during active motion; and (5) to show bony 
tenderness or enlargement without joint warmth.14 For studies 
that recruited mixed (symptomatic) populations, we included 
only those that reported separately the data on individuals with 

knee OA. The control group was composed of individuals with 
the same disorder as those included in the treatment group. 
There were no other restrictions on the comparison group. 
There was no restriction on sex, age and year of publication. 
Language was limited to English or Portuguese. In case of insuffi-
cient data, all the authors of the studies were contacted via email. 
If the authors could not provide the missing data or did not reply 
to the request after three attempts, the study was excluded.

Review process
A single investigator (RVB) exported all studies identified by the 
search strategy to EndNote V.X7.5 (Thomson Reuters, Philadel-
phia), then cross-referenced and deleted duplicates. Titles and 
abstracts were screened independently by two researchers (RVB 
and ASF) for eligibility. Full-text articles of potentially relevant 
abstracts were retrieved for further review. Any discrepancies 
were resolved during a consensus meeting, and a third reviewer 
was available (MFP) if needed.

Methodological quality assessment
The Physiotherapy Evidence Database (PEDro) was used to eval-
uate the quality of the studies. This is a validated and reliable 
appraisal tool designed to assess the risk of bias in clinical trials 
consisting of 11 items.15 Based on this scale, studies were rated as 
high-quality (≥7/10), moderate-quality (4–6/10) and low-quality 
(≤3/10).16 When available, the score was obtained from PEDro 
database. When not available, two reviewers (RVB and ASF) inde-
pendently assessed the quality of the included studies. Then, the 
TIDieR checklist and guide was used to evaluate how well the 
interventions were described.17 The TIDieR checklist and guide 
was developed to improve the reporting of interventions across 
different designs of studies, such as trials, case–control and cohort 
studies.17 In order to adapt it to the study’s purpose, a template 
similar to the PEDro scale was created. Therefore, based on this 
scale, studies were rated as good intervention description (≥9/12), 
moderate intervention description (6–8/12) and poor intervention 
description (≤5/12).17 18 It is important to acknowledge that this 
was a customised rating classification since there is currently no 
rating classification in the literature. For both scales, any discrepan-
cies were resolved during a consensus meeting, and a third reviewer 
was available (MFP) if needed. We did not evaluate the publication 
bias domain in this SR as it is not recommended to assess funnel 
plot asymmetry with a meta-analysis of fewer than 10 trials.19

Assessment of risk of bias
Two authors (RVB and ASF) independently assessed the risk 
of bias of the included studies using the Cochrane risk of bias 
tool.19 Any disagreements were resolved during a consensus 
meeting, adjudicated if necessary by a third reviewer (MFP). The 
following domains were assessed: random sequence generation; 
allocation concealment; blinding of participants and personnel; 
blinding of outcome assessment; incomplete outcome data; 
selective reporting; and other bias. Other sources of bias were 
imbalances in baseline characteristics; lack of comparability in 
clinicians’ experience with the interventions under test; and 
compliance with the intervention. The domains were classi-
fied as low risk of bias, high risk of bias and unclear risk of bias 
(where ‘unclear’ relates to lack of information or uncertainty 
over the potential for bias).19

Data extraction
Study characteristics including publication details (author and 
year), participant characteristics (age, sex, body mass index 
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(BMI) and number of participants in each group), outcome 
measure (QoL, self-efficacy, coping strategies, helplessness and 
pain catastrophising), treatments applied in the intervention and 
control groups, and a summary of main findings were extracted 
from each included study. In terms of QoL, health-related (eg, 
36-Item Short-Form Health Survey, SF-36) and knee-related 
(eg, Knee Injury and Osteoarthritis Outcome Score) instruments 
were considered as outcomes according to recommendations.8 20 
Incorporating generic and disease-specific outcome measure-
ments is important to study the health status when evaluating the 
effect of treatments on QoL.21 All outcomes included in this SR 
have been previously validated (with their psychometric proper-
ties tested) as per the validation studies.22–34 For meta-analysis 
of data, means and SD post treatment were sourced from the 
original papers when available, or by contacting the authors via 
email when these data were missing.

Data management and statistical analysis
Data analysis was completed using the Review Manager Soft-
ware Package RevMan V.5.3. Data were pooled where studies 
investigated similar interventions (ie, intervention with the same 
purpose, eg, muscle strengthening) using comparable outcome 
measures (eg, SF-36 and Assessment of Quality of Life). Data that 
could not be pooled were summarised in forest plots (without 
an overall pooled estimate of effect) to allow easy visualisation 
of the results. We calculated the standardised mean differences 
(SMD) with 95% CIs for both pooled and unpooled continuous 
data from the end of treatment. Meta-analyses were performed 
using a random-effects model for analyses and pooled point 
estimate and 95% CIs were calculated with tests of heteroge-
neity. The impact of heterogeneity on meta-analysis results was 
quantified by the I² statistic. Also, when appropriate, sensitivity 
analyses were performed considering the effects of risk of bias 
by excluding trials with high risk of bias. Following methodology 
proposed by Hume et al,35 calculated individual or pooled SMDs 
were categorised as small (≤0.59), medium (0.60–1.19) or large 
(≥1.20). These criteria were chosen to increase rigour compared 
with traditional criteria.36 Levels of evidence for each finding 
were established based on an updated version of van Tulder’s 
criteria37:
1.	 strong:  provided by pooled results derived from three or 

more studies, including a minimum of two high-quality stud-
ies, which were statistically homogeneous (P>0.05); may be 
associated with a statistically significant or non-significant 
pooled result

2.	 moderate: provided by statistically significant pooled results 
derived from multiple studies that were statistically hetero-
geneous (P<0.05), including at least one high-quality study; 
or from multiple low-quality studies, which were statistically 
homogeneous (P>0.05)

3.	 limited: provided by results from one high-quality study or 
multiple low-quality studies that are statistically heteroge-
neous (P<0.05)

4.	 very limited: provided by results from one low-quality study
5.	 conflicting evidence:  provided by inconsistent findings 

among multiple trials and derived from multiple studies re-
gardless of quality that are statistically heterogeneous.

Results
Search results and a flow diagram of study selection are 
summarised in figure  1. Initially, 24 studies were eligible for 
inclusion in this SR. However, one data set was duplicated and 
published in two different manuscripts38 39; therefore, the later 

one was excluded.38 From the 23 studies included in this SR, 
most studies (n=19) evaluated QoL,39–57 one study evaluated 
self-efficacy,56 one study evaluated helplessness,58 one evaluated 
pain catastrophising,56 two evaluated coping strategies,56 59 one 
evaluated depression and psychological distress,60 and one eval-
uated cognitive symptom management (CSM)61 in individuals 
with knee OA. The study of Broderick et al56 considered more 
than one outcome as primary.

Participants’ characteristics of included studies
Across all studies, there were 3668 participants with knee OA 
(2607 women: 71.1%). The mean age ranged from 56.8 to 
67.0 years old and the BMI ranged from 26.4 to 33.7. Of the 
3668 participants, 1991 (54.3 %) were included in the inter-
vention groups and 1677 (45.7 %) were included in the control 
groups. Details of characteristics of each study are outlined in 
online supplementary appendix 2, and the overall characteristics 
of the excluded studies are presented in online supplementary 
appendix 3 .

Methodological quality assessment
The agreements between raters in terms of PEDro scale 
and TIDieR checklist were 83.3% and 80.5%, respectively. 
Quality assessment results are presented in online supplemen-
tary appendices 4 and 5. Twelve studies were classified as high 
quality41 43 44 46 48 49 52 53 55 56 59 60 and 11 studies were classified 
as moderate quality.39 40 42 45 48 50 51 54 57 58 61 Inadequate blinding 
of subjects and therapists, and concealed allocation to groups, 
were the most common methodological limitations. Regarding 
TIDieR checklist, 11 studies had a good description of the 
interventions,40 43–45 47 51 53 54 56 59 60 11 studies had a moderate 
description39 42 46 48–50 52 55 57 58 61 and 1 study had a poor descrip-
tion.41 The most common items lacking were (1) describing the 
intervention provider and their expertise, background and any 
specific training given; (2) providing information on where phys-
ical or informational materials used in the intervention can be 
accessed; and (3) describing if intervention adherence or fidelity 
was assessed, how and by whom, and if any strategies were used 
to maintain or improve fidelity.

Figure 1  Flow diagram of study selection. Note: the Cumulative Index 
to Nursing and Allied Health Literature (CINAHL). 
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Risk of bias in included studies
Full descriptions of the risk of bias for the 23 trials are provided 
in online supplementary appendix 6 and in figures  2 and 3. 
Overall, the domains with the highest risk of bias were (1) 
blinding of participants, (2) clinicians’ experience and (3) 
blinding of outcome assessment.

Effects of interventions
Meta-analyses could only be performed for QoL due to the 
low number of studies investigating psychosocial outcomes. A 
detailed description of each intervention of all studies included 
in this SR is presented in online supplementary appendix 7.

Effects of interventions on QoL
The results that could be pooled are presented through meta-anal-
yses (figures 4 and 5) and those that could not be pooled are 
summarised in figure 6.

Exercise therapy versus control on health-related QoL
There was moderate evidence with medium effect from four 
studies (532 participants) favouring exercise therapy to improve 
QoL of individuals with knee OA compared with no treatment, 
self-management or anti-inflammatory drugs (SMD=0.70, 
CI 0.20 to 1.20, P=0.006, I²=84%)39 42 45 51 (figure 4A). Exercise 
therapy was superior in improving health-related QoL compared 
with self-management booklets (SMD=0.39, CI 0.05 to 0.73)51 
and anti-inflammatory drugs (SMD=0.47, CI  0.11 to 0.83).45 
Pooled data from two studies (249 participants)39 42 showed that 
exercise therapy was as effective as no treatment in improving 
health-related QoL (SMD=1.68, CI −1.04 to 4.40). However, 
on removal of Aglamiş et al’s study39 due to the high risk of 
bias (presented high risk of bias in six out of nine domains), 
the results were in favour of exercise therapy in  improving 
health-related QoL compared with no treatment (SMD=0.36, 
CI 0.11 to 0.36), and the high heterogeneity of the overall effect 
was reduced to I²=0%.

Exercise therapy versus control on knee-related QoL
Overall, there was moderate evidence with small effect from 
two studies (149 participants) that exercise therapy was supe-
rior in improving knee-related QoL compared with no treat-
ment or self-management booklet (SMD=0.43, CI  0.10 to 
0.75) (figure  4B). Specifically, exercise therapy was superior 
in improving knee-related QoL compared with self-management 
booklet (SMD=0.59, CI 0.16 to 1.02).53 Exercise therapy was 
as effective as no treatment (SMD=0.21, CI −0.30 to 0.71).54

Physical activity plus self-management booklet versus self-
management booklet alone
There was moderate evidence from two studies40 48 (395 partici-
pants) that physical activity plus self-management booklet was as 
effective as a self-management booklet alone in improving QoL 
of individuals with knee OA (SMD=0.00, CI  −0.20 to 0.20, 
P=0.98, I²=0%) (figure 5A).

Figure 2  Risk of bias graph: review authors’ judgements about each 
risk of bias item presented as percentages across all included studies.

Figure 3  Risk of bias summary: review authors’ judgements about 
each risk of bias item for each included study.
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Self-management programme (meetings) versus control (no 
treatment or self-management booklet)
There was strong evidence from three studies41 56 57 (1143 partic-
ipants) that self-management programmes (meetings) were as 
effective as a self-management booklet in improving QoL in indi-
viduals with knee OA (SMD=0.01, CI −0.18 to 0.21, P=0.89, 
I2=46%) (figure  5B). There was limited evidence from one 
study (136 participants)43 that a self-management programme 
was as effective as no treatment in improving QoL in individuals 
with knee OA (SMD=0.33, CI −0.01 to 0.67, P=0.06). There 
was strong evidence from four studies (1279 participants) that 
self-management programmes (meetings) were as effective as 
control (self-management booklet or no treatment) in improving 
QoL of individuals with knee OA (SMD=0.07, CI  −0.12 to 
0.26, P=0.47, I2=51%).

Effects of other interventions on QoL
There was limited evidence with medium effect favouring the 
experimental group that an integrated approach of yoga, trans-
cutaneous electrical stimulation and ultrasound compared with 
exercise therapy, transcutaneous electrical stimulation and ultra-
sound (SMD=0.65, CI 0.40 to 0.90)46 was superior in improving 
QoL in individuals with knee OA (figure 6).

There was limited evidence that (1) moxibustion treatment 
compared with placebo (SMD=0.09, CI −0.24 to 0.43)52;  (2) 
short-term monochromatic infrared energy compared with 

placebo (SMD=−0.09, CI −0.55 to 0.37)47; (3) methylsulfonyl-
methane supplementation compared with placebo (SMD=0.42, 
CI  −0.14 to 0.98)44; (4) Tai Chi Qigong compared with no 
treatment (SMD=0.46, CI  −0.17 to 1.09)49; and  (5) enzy-
matic hydrolysed collagen compared with glucosamine sulfate 
(SMD=0.12, CI −0.28 to 0.53)55 were as effective in improving 
QoL of individuals with knee OA (figure 6).

There was very limited evidence with small effect that a tele-
phone-monitored exercise was as effective as clinic-based exer-
cise (SMD=0.03, CI  −0.52 to 0.59)50 in improving QoL in 
individuals with knee OA (figure 6).

Effects of interventions on psychosocial factors
Effects of interventions on CSM
There was very limited evidence from one study61 with small 
effect in favour of a combined self-management programme 
and exercise intervention to improve CSM of individuals with 
knee OA compared with self-management programme only 
(SMD=0.52, CI 0.03 to 1.01) (figure 6).

Effects of interventions on helplessness
There was limited evidence from one study58 that a care-based, 
nurse-led education programme was as effective as an education 
booklet in improving helplessness in individuals with knee OA 
(SMD=−0.20, CI −0.54 to 0.14) (figure 6).

Figure 4  Meta-analyses of exercise therapy on health-related (A) and knee-related (B) QoL. Notes for (A) (time of post-treatment assessment and 
outcome measure): (1) 20 weeks, PQOL (1–10); (2) 12 weeks, SF-36 (1–100); (3) mixed data from 6 and 18 months, SF-36 (0–100); (4) 11 weeks, 
SF 36 (1–100). Notes for (B) (time of post-treatment assessment and outcome measure): (1) 6 weeks, KOOS-QoL (0–100); (2) 3 months, KOOS-QoL 
(1–100). KOOS, Knee Injury and Osteoarthritis Outcome Score; PQOL, Perceived Quality of Life; QoL, quality of life.
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Effects of interventions on coping strategies
Two studies evaluated the effect of interventions on coping strat-
egies. There was limited evidence from two studies56 59 that a 
10-week physiotherapist-delivered, combined exercise and pain-
coping skills training intervention was as effective as 10 weeks of 
exercise integrated with non-directive counselling (SMD=0.39, 
CI  −0.50 to 1.28),59 and a coping skills training programme 
was as effective as usual care (SMD=0.24, CI −0.00 to 0.49)56 
in improving coping strategies in individuals with knee OA 
(figure 6).

Effects of interventions on self-efficacy
There was limited evidence from one study56 with medium effect 
in favour of coping skills training to improve self-efficacy in indi-
viduals with knee OA compared with usual care (SMD=0.62, 
CI 0.37 to 0.87) (figure 6).

Effects of interventions on pain catastrophising
There was limited evidence from one study56 that coping skills 
training was as effective as usual care in improving pain cata-
strophising in individuals with knee OA (SMD=0.19, CI 0.43 to 
−0.06) (figure 6).

Effects of interventions on depression
There was limited evidence from one study60 with medium effect 
that an internet-based cognitive behaviour therapy on depres-
sion improves depression in individuals with knee OA compared 
with treatment as usual (SMD=1.01, CI 1.55 to 0.47) (figure 6).

Effects of interventions on psychological distress
There was limited evidence from one study60 with medium 
effect that internet-based cognitive behaviour therapy improved 

psychological distress in individuals with knee OA compared 
with treatment as usual (SMD=0.75, CI 1.28 to 0.23) (figure 6).

Discussion
This SR identified 23 RCTs that considered QoL or psycho-
social factors as primary outcomes.39–61 Exercise therapy was 
more effective than control (no treatment, self-management 
booklet or anti-inflammatory drugs) in improving QoL in indi-
viduals with knee OA. Individual data demonstrated limited 
evidence that a combined treatment of yoga, transcutaneous 
electrical stimulation and ultrasound46 may be effective in 
improving QoL of individuals with knee OA. Limited evidence 
supports the use of cognitive behavioural therapies (with or 
without being combined with exercise therapy) for improving 
psychosocial factors such as self-efficacy, depression and 
psychological distress.56 60

Our findings support the last Osteoarthritis Research 
Society International (OARSI) guidelines for the non-sur-
gical management of knee OA,62 which recommend exer-
cise therapy (land-based and/or water-based) for improving 
pain63 64 and function.65 We found that exercise therapy also 
improved health-related and knee-related QoL. The OARSI 
recommendations are based on four meta-analyses,63–66 in 
which the duration and type of exercise programmes varied 
widely, but interventions included a combination of elements 
such as strength training, active range of motion exercises and 
aerobic activity.62 Similarly, studies from this SR reported that 
hip and quadriceps strength training, walking programmes, 
functional exercises, endurance and balance training improved 
health-related and knee-related QoL. Additionally, a recent 
study provided an overview of Cochrane reviews to deter-
mine the effectiveness of different exercise interventions on 

Figure 5  Meta-analyses of physical activity (A) and self-management (B) on health-related QoL. Notes for (A) (time of post-treatment assessment 
and outcome measure): (1) 12 months, SF-36 (1–100); (2) 4 weeks, SF-36 (1–100). Notes for (B) (time of post-treatment assessment and outcome 
measure): (1) 3 months, AQoL (−0.04; 1.00); (2) 10–20 weeks from randomisation, QLS (1–100); (3) 4 months, SF-36 (1–100); (4) 8 weeks, SF-36 
(1–100). AQoL, Assessment of Quality of Life; QLS, Quality of Life Scale; QOL, quality of life; SF-36, 36-Item Short-Form Health Survey. 
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pain, physical function and QoL in adults with chronic pain.67 
Twenty-one Cochrane reviews were included, and the available 
evidence suggests that exercise therapy is an intervention with 
few adverse events that improves pain severity and physical 
function, and subsequently QoL.67 Our findings extend these 
findings, demonstrating that exercise therapy has positive 
effects on health-related and knee-related QoL in individuals 
with knee OA when compared with no treatment, education 
and anti-inflammatory drugs.

Self-management programmes (meetings) did not improve 
health-related QoL when compared with a self-management 
booklet. Despite recommending self-management as appro-
priate for reducing pain in individuals with knee OA, OARSI 
guidelines62 express reservations about the efficacy and prac-
ticality of such interventions. Findings from our SR do not 
support the recommendation of self-management alone to 
improve QoL in individuals with knee OA. However, caution 
in interpreting this finding should be exercised due to the lack 
of studies considering QoL as a primary outcome.

Adding physical activity to self-management educa-
tion (booklet) did not improve health-related QoL when 
compared with self-management booklet only. The intensity 
of the physical activity performed in these studies was lower 
than in those entered in the exercise therapy meta-analysis, 
which may explain the conflicting findings.68 A recent SR 
investigated the benefits and harms of high-intensity versus 
low-intensity physical activity or exercise programmes in 
individuals with knee OA.68 No conclusive evidence could 
be drawn due to the small number of studies. However, indi-
viduals with knee OA who perform high-intensity exercise 
may experience slight improvements in knee pain and func-
tion at the end of the exercise programme when compared 
with a low-intensity exercise programme.68 Regarding QoL, 
the high-intensity exercise led to small but superior improve-
ments in QoL.69 However, caution in interpreting this 
finding should be taken since only one study investigated this 
outcome.

Figure 6  Effects of other interventions on QoL and psychosocial outcomes. Notes (interventions and time of post-treatment assessment): 
(1) Methylsulfonylmethane supplementation versus placebo, 12 weeks; (2) yoga therapy versus exercise therapy, 2 weeks; (3) Tai Chi Qigong training 
versus no treatment, 8 weeks; (4) moxibustion treatment versus placebo, 6 weeks; (5) enzymatic hydrolysed collagen versus glucosamine sulfate, 2 
weeks; (6) monochromatic infrared energy versus placebo, 2 weeks; (7) telephone-monitored exercise versus clinic-based exercise, 6 weeks; (8) pain-
coping skills training versus informational brochure, 10–20 weeks; (9) self-management programme and exercise therapy versus self-management, 
12 weeks; (10) internet-based cognitive behaviour therapy versus treatment as usual, 11 weeks; (11) internet-based cognitive behaviour therapy 
versus treatment as usual, 11 weeks; (12) nurse-led education programme versus educational booklet, 1 month; (13) pain-coping skills training 
versus informational brochure, 10–20 weeks; (14) combined exercise and pain-coping skills versus exercise therapy, 10 weeks; (15) pain-coping 
skills training versus informational brochure, 10–20 weeks. Mean values of studies 8, 10 and 11 were converted to negative values for presentation 
purposes. KOOS, Knee injury and Osteoarthritis Outcome Score; QoL, quality of life; CSQ, Coping Strategies Questionnaire; ASES, Arthritis Self-Efficacy 
Scale; AHI, Arthritis Helplessness Index; K-10, Kessler-10; PHQ-9, Patient Health Questionnaire-9; WHOQoL-Bref,  World Health Organisation Quality of 
Life-Bref; SF-36, 36-Item Short-Form Health Survey.
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Yoga combined with transcutaneous electrical stimulation and 
ultrasound, compared with exercise therapy, transcutaneous elec-
trical stimulation and ultrasound, improved QoL in individuals 
with knee OA.46 Mind-body exercises are promising approaches 
to reduce pain and improve physical function in individuals with 
knee OA,70 although conflicting findings were reported for QoL.71 
Similar to our findings, two reviews reported that yoga interven-
tions have positive effects on QoL.70 71 However, more RCTs with 
adequate sample sizes should be conducted before stronger recom-
mendations can be made.70 71

In terms of psychosocial outcomes, there was a beneficial 
effect of pain-coping skills training (10 individual weekly 
sessions at the doctor’s office)56 on self-efficacy. An inter-
net-based cognitive behavioural therapy (six online lessons) 
was also effective in improving depression and psycholog-
ical distress,60 which may negate the necessity of meetings at 
the clinician’s office for educational interventions. For many, 
accessing specialist clinicians to prescribe and supervise these 
treatments may be difficult due to cost, transportation issues 
or geographical location. In this context, a recent RCT found 
that, for individuals with chronic knee pain, an internet-de-
livered, physiotherapist-prescribed exercise and pain-coping 
skills training provides clinically meaningful improvements in 
pain and function that are sustained for at least 6 months.72 
Therefore, internet-delivered treatment may be also effective 
in improving psychosocial outcomes, although more research 
is needed in this emerging area of research.

Limitations
There are limitations that need to be considered when interpreting 
the findings of this SR. We included only RCTs that considered 
QoL or psychosocial factors as primary outcome to enhance 
methodological rigour. However, some effective interventions to 
psychosocial factors or QoL could be missed in RCTs that eval-
uated psychosocial factors or QoL as secondary outcomes. Publi-
cations in languages other than English or Portuguese were not 
included in our SR, meaning there is a risk for publication bias. The 
vast majority of studies in other languages tested a pharmaceutical 
intervention on knee OA, and based on the abstract most did not 
meet the inclusion criteria. Care should be taken in interpreting the 

results of this SR since blinding of personnel and outcome assess-
ment was rated as high risk of bias in several studies. Due to the 
nature of the interventions (eg, exercise therapy compared with 
no treatment), blinding of personnel and outcome assessment was 
impractical in many studies.

Future directions
Despite the evidence presented in this SR, there is a need for 
further studies investigating the effects of interventions on 
psychosocial factors in individuals with knee OA. In addition, 
our findings indicate that the description of the interventions 
performed in RCTs must be improved as clinicians may not be 
able to replicate the applied interventions in a clinical environ-
ment and researchers cannot replicate them in further RCTs. 
For instance, from the studies of exercise therapy included in 
the meta-analyses, two studies39 42 scored less than 8 (moderate 
description) in the TIDieR checklist. This makes the findings 
of the studies difficult to replicate as clinicians are not able to 
reproduce the interventions in a clinical environment. Also, half 
of the studies included in our SR were classified as moderate 
quality in the PEDro checklist, suggesting much of the published 
data could be biased.

Conclusion
Exercise therapy may be an effective intervention to improve 
health-related and knee-related QoL in individuals with knee 
OA. Limited evidence supported the use of exercise therapy 
alongside self-management programmes to improve psycho-
social factors such as CSM. There was limited evidence that 
combined yoga, transcutaneous electrical stimulation and ultra-
sound may improve QoL in individuals with knee OA; however, 
further research is still needed. Limited evidence supported the 
use of cognitive behavioural therapies (with or without exercise 
therapy) for improving psychosocial factors such as self-efficacy, 
depression and psychological distress.
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