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Abstract

Introduction: Analyzing the high cost of long rehabilitation programs and clinical experiences from the
recent pandemic, the aim of the study was to compare the effect of supervised and non-supervised
physical exercises in patients with knee osteoarthritis considering pain and function.

Methods: Searches were conducted on the database PubMed, EMBASE, PEDro, and Cochrane for
randomized clinical trials (RCT) involving adults with knee osteoarthritis. The risk of bias was analyzed
using the risk of bias 2 tool and quality of evidence, using the GRADE. Meta-analysis was carried out by
applying the differences of means and heterogeneity by the 12 statistics.

Results: Regarding the results, 642 studies were checked, out of them 7 were included in the qualitative
analysis and 6 on the quantitative analysis, of which 6 for the outcome pain and 5 for the outcome
function. Total sample consisted of 903 individuals, mostly female, mean age 63.05 years (SD=4.40), and
strengthening and aerobic exercises were the most used. In general, the

risk of bias was considered uncertain, the randomization process was effective in most articles and
participant blinding was impaired because of the intervention with exercises. According to GRADE, the
quality of evidence was moderate for both outcomes. Treatment effect was estimated at -0.67 (Cl 95%, -
2.09 to 0.74) for pain and -1.07 (CI 95%, -4.30 to 2.16) for function,

and heterogeneity was classified as high for both outcomes.

Conclusions: In conclusion, no significant differences were observed between supervised and non-

supervised physical exercises in terms of pain and function of the osteoarthritis knee.

Keywords: Pain; Knee osteoarthritis; Home exercises; Resistance exercise; Therapeutic exercise;

Functionality.



ARP ARP Rheumatology 2024 - Online first

RHEUMATOLOGY

Introduction

Osteoarthritis (OA) is a chronic degenerative disease that can affect several body joints having pain as its
main manifestation followed by loss of physical function®?, it is the most common arthritis and can affect
over 300 million people worldwide3, it is among the diseases that cause the most disability and for which
a reduced number of people receive adequate conservative treatment*>.

Nowadays it is known that there is an important inflammatory process in these joints, which is'responsible
for the symptoms described®”. The clinical diagnosis associated with simple radiography is the most used
approach and the treatment encompasses a multiprofessional team, with the inclusion of physical
activities, weight loss, and disease awareness®.

Physical exercises are widely used in the treatment of patients with knee osteoarthritis. Different forms
of exercise seem to produce a positive effect on the improvement of these patients’ pain and physical
condition’. As a general guideline, aerobic and strengthening exercises for 8 to 12 weeks with a duration
of 1 hour per session are recommended® !,

It is currently known that muscle strength plays an essential role in preventing knee pain caused by OA;
studies show a correlation between decreased strength and greater difficulty in performing daily
activities!?. Exercise modalities differ in relation to supervision during sessions. Supervised individualized
exercises improved resistance to fatigue and, as a result, the general condition of patients with Guillain-
Barre syndrome®3. Likewise, supervised exercises showed to be more effective than non-supervised
exercises in terms of urinary incontinence.in patients with prostate cancer submitted to radical surgery!®.
Patients with lumbar pain had much similar results when supervised and non-supervised exercises were
compared; for this reason and for easiness and advantages, the application of non-supervised exercises
for these patients is suggested®®.

Supervised exercises are understood as exercises done under the supervision of a qualified professional
and non-supervised exercises as those prescribed by these professionals, but not under their supervision
during the exercises!**>,

The aim of this review was to analyze the effects of supervised and non-supervised exercises on knee OA

patients in terms of pain and function.
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Methods

Search strategy

I*®, using the following database:

The review was conducted according to guidelines of the PRISMA manua
PubMed, EMBASE, Physiotherapy Evidence Database (PEDro), and Cochrane in December 2023. Any
remote rehabilitation based intervention was excluded from searches given the lack of standardization
concerning the classification criteria — supervised and non-supervised exercises.

Search strategies involved the combination of the Medical Subject Headings da National Library of
Medicine (Mesh) descriptors: “exercise therapeutic”, “resistance exercise”, “home exercises”,
“osteoarthritis knee”, “pain”, and “function” (Table I). In every article selected, other possibility for

inclusion was researched in their bibliographic reference. The research study was registered on the

PROSPERO database under the identification number CRD42022323266.

Study Selection

The studies identified were exported to the software EndNote X9 (Clarivate Analytics, London, England)
for analysis and exclusion of duplicates. Two independent reviewers (MAGS and JSP) employed the search
strategy by title and abstract. In case of divergent views, a third reviewer was invited for evaluation. The
studies considered eligible were those that met the following inclusion criteria: (1) randomized clinical
trial; (2) publication in English, Portuguese or Spanish; (3) published in a journal with peer review in the
form of full article; (4) intervention with supervised and non-supervised exercise program; (5) evaluation
of pain or function as outcome; (6) adult participants with knee OA, with no surgical intervention; (7) no
time delimitation in terms of date; no limitation in sample size or sex.

Non-inclusion criteria involved: (1) data extraction not possible; (2) not having a control group; (3)
if participants had been submitted to immobilization procedures or any invasive treatment, such as intra-
articular steroid injection in the knee; (4) concomitant pathologies affecting the knee; (5) neurological or
cardiovascular condition, except for hypertension; (6) studies with insufficient data or no data on the

outcome studied; (7) studies using remote rehabilitation.
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Main outcome variables

Data were extracted from 32 studies analyzed in full by two independent reviewers (MAGS and JSP) using
standardized forms. The database for extraction included basic information of qualified studies (first
author, publication date), individuals’ characteristics (number of included patients, mean age, radiologic
classification grade), studies’ characteristics (types of exercises done, protocol time in weeks, periodicity
of the exercise protocol). Measurements of outcomes included pain according to the analog visual scale
or numeric scale, with scales from 0 to 10 or from 10 to 100, and Western Ontario and McMaster
Universities (WOMAC) subscales'’ for pain and physical function outcomes (WOMAC physical function
score). Two reviewers independently assessed the risk of bias of eligible studies through the risk of bias 2

tool*®

, which addresses five domains for randomized trials individually evaluated by outcome: (1) bias
resulting from randomization process; (2) bias driven by deviation from intended interventions; (3) bias

for lack of data on results; (4) bias in outcome measurement; (5) bias in selection of reported result.

Risk of bias assessment

The investigation was undertaken with the aim of checking scientific articles with similar methodology
that allowed carrying out specific data analyses of pain and function outcomes in individuals with knee
osteoarthritis.

Data were arranged using the Review Manager (RevMan) Version 5.4.1 (Cochrane Collaboration,
Copenhagen, Hovedstaden, Denmark). The standard mean difference (SMD) and the 95% confidence
interval (Cl) were used for continuous data. Random effect models were applied for the calculation of
weighted mean differences (WMD). |2 statistical tests were employed to assess statistical heterogeneity.
12 values higher than 50% imply moderate or high heterogeneity and a random effect model was used
when heterogeneity occurred. The study result was calculated by the mean change between the study
follow-up and start. For the results of pain and physical function, subgroup analyses were performed. A p
value of <0.05 showed a significant difference.

The analysis of quality of evidence was evaluated on the platform gradepro.org, using the Grading of
Recommendations Assessment, Development, and Evaluation (GRADE)'®, where certainty evaluation was
carried out through the risk of bias assessment, inconsistence, indirect evidence, and inaccuracy (random

error), evidence was classified as very low, low, moderate or high.
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RESULTS

Selected Studies

The search lead to 642 studies referring to the described strategies, the exclusion of duplicates and initial
selection showed 32 eligible for full reading. Out of them, 24 were excluded once they did not fit with the
type of study, did not have pain as outcome, did not have intervention of interest or they showed
incomplete publication. Finally, the process resulted in 7 articles included in the qualitative analysis and 6

for the meta-analysis (Figure 1), 6 articles for the outcome pain and 5 for the outcome function.

Studies’ Characteristics

Once there was no systematic review on the subject, no filter in terms of dates was used by the
authors, then, clinical trials were incorporated with no time limitation. A total of 903 individuals were
included in the study at the age between 56 and 69 years (mean 62.9 years * 4.08=SD), mostly women?%
25 Exercise protocols ranged from strengthening (isometric and isotonic) exercises?>23?*, aerobic exercises
(walking) to a variation of walking on uneven surfaces aiming to improve balance and proprioception?®. In
every selected study, outcomes were always pain'®2*and function?®.

The periodicity of exercise sessions varied between 229>, 32123 gnd 5 times a week?* %5, as well as
the period of the intervention 6212425, 825,920 1223 and 24 weeks??, and all protocols showed positive
results. Follow-up was performed only in 2 studies, one with up to 24 weeks of follow-up?? and another
with 6 and 12 months?®,

Individuals’ characteristics by group and detailed data of studies selected for meta-analysis were

summarized in Table Il.

Risk of Bias Assessment

The risk of bias analysis was conducted considering 7 articles and the outcomes (function and
pain). In general, the risk of bias was considered uncertain for the studies included in the systematic
review (Figure 2, a). The process of randomization was deemed effective in 6 articles?®?*2% and
appropriate methods for outcome measurement and selection of reported results were observed.
Participants’ blinding was impaired because of the approach related to physical exercises; still two articles

did not describe in detail the protocols adopted and did not perform intention-to-treat analysis?*?* The
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absence of data on outcome of a particular article showed methodological issues®. Measurement of
results and selection of reported result demonstrated limitation in only one study?’. Figure 2, part b

presents the assessment of every risk of bias item for the studies included in the systematic review.

Quality of Evidence

According to the GRADE criteria, the quality of evidence was moderate for both outcomes
evaluated (pain and function), as observed in Figure 3. Out of 7 studies, only two randomized over 100
patients?®?*, There were limitations in the domains of inaccuracy, inconsistence, and publication bias,

pointing out very low quality of evidence for the outcomes related to pain and function.

Effect of Exercise on Pain and Function

Supervised exercises did not show to be superior to non-supervised exercises in terms of pain
(n=621), 2 studies showed effects favorable to supervised exercises®® 2%, however, the meta-analysis
demonstrated that there was no statistical difference between groups (Figure 4. A). In terms of function
(n=628), the conclusion was similar, in this case, only one study showed to be favorable to the supervised
exercise group?, but the meta-analysis demonstrated that there was no statistical difference between

groups (Figure 4. B). The results described above can be seen in Table Ill.
Discussion

The results show that the different modalities of supervised exercises did not seem to be more effective
than non-supervised exercises for knee osteoarthritis, as demonstrated in the meta-analysis, considering
the outcomes pain and function. In practice, these results justify the use of home exercises for most
patients with mild to moderate knee OA, taking into account that it would not be realistic to provide
supervised exercise programs in rehabilitation center or clinics, given the number of patients involved or
cost of every care session.

The adoption of exercises as a strategy to improve pain and function in knee osteoarthritis is
recognized as a major condition for medium and long-term improvement*>?”28, Such result can also be
observed in other conditions, such as in patients after the implantation of total hip prosthesis in which
the results show that physical therapy with supervised exercises did not produce stronger effects in terms
of strength, physical function, and quality of life when compared to non-supervised exercises?®. An

important relationship is also observed between muscular strength and functionality®?.
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A 30-minute non-supervised exercise program for 24 weeks was not able to improve the condition
of patients with knee and hip osteoarthritis when compared with patients that took non-steroidal anti-
inflammatories in the period of 6 months. According to authors, disease specificity and difficulty in
standardizing exercises may justify the result, still they state that simpler exercises, such as walking, and
closer exercise supervision should be considered in future studies®’. This subject was also studied in
patients with unspecific chronic lumbar pain where they observed that supervised exercises are
statistically superior to the non-supervised home program to improve these patients’ pain, functionality,
movement fear or quality of life3!. Nevertheless, the authors highlighted in a footprint that the difference
between supervised and non-supervised exercises was relatively small, and the additional effort involved
was not worth it.

Bronfort et al.>?> who also enrolled patients with chronic lumbar pain obtained similar results. In
this case, supervised exercises achieved stronger gains in resistance and trunk muscle strength, but they
did not differ from the gains of patients who received chiropractic spinal manipulation or home exercises
in terms of pain and other individual results evaluated by the patient, either in short and long term. The
results of supervised exercises seem to be slightly better when pain involves the lumbar region, because
it does not result, in most cases, from degenerative chronic diseases.

The attention that the professional devotes to patient, as well as the attention patients pay to
their pain or function, seems to exert influence on the results perceived by patients, mainly for subjective
evaluations.

Patients with lumbar stenosis also benefited in relation to short-term supervised exercises when
compared to non-supervised exercises; for the authors, the results favored the traditional individualized
approach diversified in exercises>. It is worth highlighting that both groups did not do the same exercises,
once for the manual therapy supervised group cycling and treadmill walking with body weight support
were added. The authors underline the costs involved in both protocols, the mean cost of USS 331 for the
supervised group and USS$ 100 for the non-supervised group, without considering patients’ own expenses,
generating a mean difference of USS 44 between the groups.

The cost of therapeutic interventions in functional limitations and in pain should be considered
for requiring long-lasting protocols. In these cases, strategies involving the management of
catastrophizing and kinesiophobia should be included. The evaluation of anxiety, depression, pain
catastrophizing, and kinesiophobia seems not to differ between the supervised exercise and non-
supervised exercise groups®3. Monticone et al. (2014) adds that a rehabilitation program including

strategies for the management of catastrophizing and kinesiophobia was superior to a single exercise
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program for reducing disability, dysfunctional thoughts and pain as well as in improving patients’ quality
of life after spine surgeries.

The French Society of Physical and Rehabilitation Medicine, for degenerative problems of lower
limbs, reinforces the importance of employing protocols involving different exercise modalities, such as
the ones analyzed in the present study. The recommendations suggest starting with principles of
awareness concerning the benefits of exercises to degenerative problems, followed then by exercises
supervised by physical therapists and, after the particular period, the continuity with non-supervised
home exercises?’. These recommendations justify for the effectiveness of exercises already reported in
chronic degenerative diseases, as well as the amplification in the number of treated patients, and
minimization of the costs involved in rehabilitation programs. The results from a systematic review
addressing the rehabilitation of patients with rotator cuff injury corroborate the results shown in our
study, in which there were no significant differences in terms of the pain score in the numeric scale when
compared to supervised and non-supervised exercise modalities®?.

As we can observe there is not a consensus over the results of supervised and non-supervised
exercises for different conditions. Considering that the results from the meta-analysis did not
demonstrate superiority of the outcomes pain and function for knee osteoarthritis between both
protocols, the professional should contemplate the need for adding strategies involving awareness about
pain, the management of catastrophizing and kinesiophobia, either in a supervised way or not, which may
exert influence on the results from prescribed exercises.

No differences were observed between supervised and non-supervised exercises for knee
osteoarthritis, having pain and function as outcomes. Once this is the first review involving the subject of
supervised and non-supervised exercises in patients with knee osteoarthritis, new clinical trials with more
stringent methodological control should be encouraged.

The study has interesting practical implications, especially for patients who do not have the
capacity and/or possibility to perform supervised exercises on a daily basis. In this context, unsupervised

exercises also show effective results in terms of improving pain, strength and functional capacity.
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Table I. Search strategies for individual database.

DATABASE # SEARCH RESULTS
Medline #1
(Pubmed) (((((exercise therapeutic) OR (resistance exercise)) OR
(home exercises)) OR (Endurance Training)) OR (Muscle
Stretching Exercises)) OR (Resistance Training)
#2
(((Osteoarthritis, Knee) OR (Osteoarthritis)) OR
(Arthritis)) OR (Joint Diseases)
#3 Musculoskeletal Pain
#4 function knee
#5 293
#1 and #2 and #3 and #4
Embase #1
kinesiotherapy
#2
'knee osteoarthritis'
#3
musculoskeletal AND pain
#4
'knee function'
#5 45
#1 and #2 and #3 and #4
Cochrane #1
Library (((((exercise therapeutic) OR (resistance exercise)) OR
(home exercises)) OR (Endurance Training)) OR (Muscle
Stretching Exercises)) OR (Resistance Training)
#2
(((Osteoarthritis, Knee) OR (Osteoarthritis)) OR
(Arthritis)) OR (Joint Diseases)
#3
Musculoskeletal Pain
#4
'knee function'
#5 154
#1 and #2 and #3 and #4
PEDro #1 150
Exercise Therapy in Patients With Knee Osteoarthritis
Total 642

11
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Table Il. Individuals’ characteristics by group and of the studies included in the qualitative analysis.

Author,
year.
Country

Colak,
2017.
Turkey

McCarth
y, 2004.
UK

Kudo,
2013.
Japan

Evcik,
2002.
Turkey

Individuals

56
S-33
NS - 23

151
S-80
NS-71

203
S-81
NS -122

55
S-28
NS -27

Age
% (Mean) /
Outcome
Women SD
(years)
S-73 P —Pain
NS - 65 S A S - Function
i 64,5/ P — Function
9,80 S-Pan
S-100 64,7 / P —Pain
NS - 100 5,90 S - Function
S-35 56,3/ P —Pain
NS —-33 6,10 S - Function

Clinical characteristics KL

- Age equivalent or
older than 45 years;
- Kellgren-Lawrence
grade II-11l OA clinical-
and radiographically
determined.

2and 3

- Guidelines on clinical
diagnosis by the
American College of
Rheumatology (ACR) for
knee osteoarthritis; -
- Radiologic evidence of
osteophytes, as
reported by a
radiologist.

- Women at the age
between 55 and 75 1,2,3and
years with pain in the 4
knee.

- Patients with knee OA;
- Age range between 48
and 71 years.

1,23

ARP Rheumatology 2024 - Online first

Intervention

- The supervised exercise group
received isometric and.isotonic
exercises and simple balance
exercises;

- The home exercise group,
under the supervision and
instruction of a physical
therapist, received it in an
exercise session.

- Home exercises: two muscle
strengthening exercises; one of
muscle resistance, balance, and

proprioception were adopted;

- Supervised exercises:
supervised circuit training,
progressive resistance training,
brisk walking, and stretching
and balance exercises.

- In-group exercises performed
in a room (in-group exercise) or
a group doing home exercise
therapy (home exercise)
through raffle.

- Group 1: isometric and
isotonic exercises for
quadriceps strengthening at
home (no supervision);

- Group 2: regular supervised
walking. At first 10 minutes and
progressively increasing up to
30 minutes;

- Group 3: Control group with
normal activities.

Frequency
of Result
Treatment
For patient
satisfaction with
treatment, greater
pain reduction and
6 weeks, 3 muscle strength

times a week improvement,

supervised exercise
programs are

indicated to knee OA

patients.

The supplementation
of supervised
exercises improved
pain by walking and
the function.

8 weeks,
twice a week

In-group supervised
exercises showed
significant
improvement in
comparison with non-
supervised home
exercises.

9 weeks, 2
times a week

Study showed that
home simple
exercises and regular
walking improved
pain, physical ability,
and quality of life.

12 weeks, 3
times a week

12
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Yilmaz, 80
2018. S-39
Turkey NS -41
Gohir, 152
o1 g,
Unite NS - 78

Kingdom

Nelligan, o

MZ(:;L $-103

elbour NS —103
ne

S-77
NS-73

S—-48
NS —45

S-60
NS - 66

60,21/
9,49

66,7 /
9,20

60/8,4

P —Pain
S - Function

P —Pain
S - Function

P —Pain
S - Function

- Early diagnosis of knee

OA;
- Knee osteoarthritis
grade lI-1ll according to

Kellgren-Lawrence.

- Clinical diagnosis of
knee osteoarthritis
(defined as pain in the
knee for 3 months);

- Morning stiffness <30
minutes;

- Crepitation, bone
sensitivity and no
palpable heat).

- OA clinical criteria
(age 245 years, activity-
related knee pain and
knee morning stiffness
<30 minutes);

- Overall mean knee
pain severity 4 or
higher in a numeric

2and 3

ARP Rheumatology 2024 - Online first

- In the first weeks, active range
of motion exercises (ROM) of
knee flexion and extension, hip
abduction and adduction in the
lying position, quadriceps
isometry, adductor and
abductor, straight leg elevation
and terminal knee extension.
- In subsequent weeks, knee
flexion and extension in the
prone and sitting position with
a 1-kilogram weight and
isotonic contraction of the
hamstring muscles were added
to exercises in the first three
weeks;

- Both groups undergo the
same home exercise program,
however group 1 had no
supervision and group 2 had
the supervision of a physical
therapist.

- Control group received
habitual care, including
exercises and information
provided by their general
clinician and physical therapist.
- Intervention group had a
structured exercise program
and information on the
osteoarthritis disease digitally
sent via a smartphone
application with no supervision.

- Group 1 list of exercises
associated with text messages
(non-supervised exercises).

- Group 2 (control) awareness
and conventional exercises
used in the treatment.

6 weeks, 5
days a week

6 weeks, 5
days a week

24 weeks, no
information

on frequency

Significant difference
was found by
comparing values of
VAS, knee range of
motion, WOMAC and
SF-36 in both groups.
When the difference
between both groups
was compared, a
significant
improvement was
found in all the scores
of the supervised
exercise group.

Non-supervised
digitally sent
exercises were
superior to self-care
(exercises
recommended and
managed by physical
therapists). No
harmful effect was
observed in the
groups.

The non-supervised
program had a better
performance than the

control program.

13



ARP

RHEUMATOLOGY

S- Supervised; NS- Non-supervised; P-Primary; S-Secondary

OQ’Q

scale of 11 points (NRS)
in the week before.

ARP Rheumatology 2024 - Online first

*

N
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Table lll. Supervised exercises versus non-supervised exercises in patients with knee AO.

Outcome Number of RCT Number of Patients Estimated Effect (95% Cl)
Pain (0-10 NPS) 6 621 SMD -0.67 (-2.09, 0.74)
Function (WOMAC) 5 628 SMD -1.07 (-4.30, 2.16)

Cl: confidence interval; N: number; RCT: Randomized Clinical Trial; SMD: Standardized mean difference; NPS:

numeric pain scale, WOMAC (Western Ontario and McMaster).

Figure 1. Report items preferred for systematic reviews and flow diagram of the meta-analysis
of the study selection process. RCT: randomized clinical trial.

Records identified though Excluded after deletion of duplicates
database search —* (n=37)

Database (n= 642}

i

Tracked records (n=509)

Excluded after title and abstract analysis
(n=377)

¥

& were not RCT

Full articles assessed for 3 did not have pain as outcome

e RA—32) 12 did not have intervention of interest

2 incomplete publication (n=25)

Studies included in the
qualitative analysis (n=7)

¥

Included Qbﬂ&ﬂm | [ screening | [ identification |

Studies included in the
quantitative synthesis (n=0)

15
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Figure 2. Authors’ review judgments about each risk of bias

a) Authors® review judgments about each risk of bias item shown as percentage in all the studies included (pain and
function).

Overail Bias - |

Selection of the reported result
Measurement of the outcome

Mising outcome data

Deviations from intended interventon: [

Randomization process

o o I 0 40 80 50 100

B Lowr risk Some concems W risk

b}  Authors' review judgments about each risk of bias item for e cluded [pain and function).

Study 10 o
1 Colsketal, 2007 .
®

[

05 Overall

[
[
3 McCarthy et al, 2004 . isation peocess. ® oo

3 Kudowtal, 2003

09®
2

032 Dwwiations from the intended interventions G} SoamiE CONCRTNS

1 D3 Missing cutcome data . High risk
L af the

4 Eviciketal, 3002 '

5 Gohiretal, 21 .

£

6 vimueta2nz (@) @ o5 seiectionof e reported resut

7 Nelligan etal, 2001

o‘Z’Q
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Figure 3. GRADE assessment for the effects of supervised and non-supervised exercises on pain and function of patients with knee osteoarthritis.

Participants
(studies)
Follow-up

Inconsistency

Dor (Scale from: 0 to 10)

Indirectness

Certainty assessment

Imprecision

Publication bias

Overall
certainty of
evidence

Summary of findings

With non-

EBXercises

Relative

With (95%

supervised
exarcises

Anticipated absolute effects

effect Risk with

cl) non-
supervised
exercises

Risk difference
with supervised
exercises

621 not serious serious? serioush serioust strong association 325 296 - The mean dor MD 0.67 lower
{6 RCTs) all plausible Maderate was 0 (2.09 lower to 0.74
residual higher)
confounding would
reduce the
demonstrated effect
Funcao
628 not serious® serioust seriousf strong association 323 305 - The mean MD 1.07 lower
{5 RCTs) seriousd all plausible Moderate funcéo was 0 (4.3 lower to 2.16
residual higher)
confounding would
reduce the
demonstrated effect

CI: confidence interval; MD: mean difference

Explanations

. Inconsistency in the point effect estimate, overlapping confidence intervals.

a
b. Analysis carried out due to the different types of exercise modalities used in the articles. However, there is still consistency with the issues

c. Moderate imprecision, move down 1 level in relation to the midpoints of the studies and confidence intervals.

d. 2 studies with a high risk of bias and others with some concerns.
e

. Inconsistency in relation to the point effect estimate, overlapping confidence intervals. No attempt at correction.
f. Only 1 study in favor of supervised exercise, another 3 touching the center line, downgraded 1 level for imprecision.

relating to the PICO question.
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\ 4

Figure 4. Forest Plot effects of supervised exercises versus non-supervised exercises in pain and function \

a) Forest plot of effects of supervised exercises versus non-supervised exercises in terms of pain.

Exerc Superv Exerc ndo Superv Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
McCARTHY, 2004 -26 2087 80 -075 2281 71 35% -185[885 515 prem—
COLAK, 2017 -28 273 33 126 284 23 183% -154[3.03,-009) -8
Nelligan, 2021 -5 232 103 -35 224 103 219% -150(212,-088) -
Yilmaz, 2018 557 18 41 416 2 39 209% -1.41(232,-050) -
Eveik, 2002 -323 455 28 302 438 27 140% -0.21[257,215)
Gohir, 2021 -03 181 0 -18 161 33 215% 1.50(0.76, 2.24) -
Total (95% C1) 325 296 100.0% .0.67 [.2.09,0.74)
Heterogeneity. Tau*= 2.29, Chi*= 43.57, df= 5 (P < 0.00001), #= 89% 30 g 130 230
Test for overall effect Z= 0.93 (P = 0.35) Favours [Exerc ndo Sup)

b) Forest plot of effects of supervised exercises versus non-superv

Exerc Superv Exerc ndo Superv

_Study or Subgroup _Mean _ SD Total Mean _ SD_Total Weig
Yilmaz, 2018 121 1207 41 79 1055 39 168%

ises in terms of function.
Mean Difference
V. Random, 95% CI

Nelligan, 2021 -206 1466 103 166 1377 103 199%

McCARTHY, 2004 6 1725 111 27 177 103 176%

Evcik, 2002 137 613 28 1456 52 27 225%

Gohir, 2021 -43 613 40 .78 &0 33 231

Total (95% C1) 323 305 1 1.0 2.16)

Heterogenelty. Tau"=9.71, Chi"= 1508, df= 4 (P = 0.005), "= 73%

Test for overall effect Z= 085 (P = 052)

" " 3

H 0 % %0
Favours [Exerc Sup) Favours [Exerc ndo Sup)

18



ARP ARP Rheumatology 2024 - Online first

RHEUMATOLOGY

References

1. Abramoff B, Caldera FE. Osteoarthritis. Medical Clinics of North America 2020;104:293-311.
https://doi.org/10.1016/j.mcna.2019.10.007

2.TuC, He J, Wu B, Wang W, Li Z. An extensive review regarding the adipokines in the
pathogenesis and progression of osteoarthritis. Cytokine 2019;113:1-12.
https://doi.org/10.1016/j.cyt0.2018.06.019

3. Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019 American
College of Rheumatology/Arthritis Foundation Guideline for the Management of
Osteoarthritis of the Hand, Hip, and Knee. Arthritis Care & Research 2020;72:149-62.
https://doi.org/10.1002/acr.24131

4. Moseng T, Vlieland TPMV, Battista S, Beckwée D, Boyadzhieva V, Conaghan PG, et al.
EULAR recommendations for the non-pharmacological core management of hip and knee
osteoarthritis: 2023 update. Ann Rheum Dis.2024;83:730-740.
https://doi.org/10.1136/ard-2023-225041

5. Haber T, Hall M. When should we treat knee osteoarthritis and with which treatments?
www.thelancet.com/rheumatology. 2024;6

6. Katz JN, Arant KR, Loeser RF. Diagnosis and Treatment of Hip and Knee Osteoarthritis: A
Review. JAMA 2021;325:568. https://doi.org/10.1001/jama.2020.22171

7. Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell K, Bierma-Zeinstra SMA, et al.
OARSI guidelines for the non-surgical management of knee, hip, and polyarticular
osteoarthritis. Osteoarthritis and Cartilage 2019;27:1578-89.
https://doi.org/10.1016/j.joca.2019.06.011

8. Vincent TL, Watt FE. Osteoarthritis. Medicine 2014;42:213-9.
https://doi.org/10.1016/j.mpmed.2014.01.010

9. Raposo F, Ramos M, Lucia Cruz A. Effects of exercise on knee osteoarthritis: A systematic
review. Musculoskeletal Care 2021;19:399-435. https://doi.org/10.1002/msc.1538

10. Skou ST, Roos EM. Physical therapy for patients with knee and hip osteoarthritis:
supervised, active treatment is current best practice study. Clin Exp Rheumatol 2020;38:1036.

11. Hayes KW, Falconer J. Differential muscle strength decline in osteoarthritis of the knee. A
developing hypothesis. Arthritis & Rheumatism 1992;5:24-8.
https://doi.org/10.1002/art.1790050107

12. Oliveira DV, Santos AT, Antunes MD, Junior JRAN, Bertolini MMG. Forca Muscular e
Funcionalidade do joelho de idosas praticantes de hidrogindstica. Cogitare Enferm. 2017;22:
e49169. https://doi.org/10.5380/ce.v22i2.49169

19


https://doi.org/10.1016/j.mcna.2019.10.007
https://doi.org/10.1016/j.cyto.2018.06.019
https://doi.org/10.1002/acr.24131
https://doi.org/10.1136/ard-2023-225041
https://doi.org/10.1001/jama.2020.22171
https://doi.org/10.1016/j.joca.2019.06.011
https://doi.org/10.1016/j.mpmed.2014.01.010
https://doi.org/10.1002/msc.1538
https://doi.org/10.1002/art.1790050107
https://doi.org/10.5380/ce.v22i2.49169

ARP ARP Rheumatology 2024 - Online first

RHEUMATOLOGY

13. Shah N, Shrivastava M, Kumar S, Nagi RS. Supervised, individualised exercise reduces
fatigue and improves strength and quality of life more than unsupervised home exercise in
people with chronic Guillain-Barré syndrome: a randomised trial. Journal of Physiotherapy
2022;68:123-9. https://doi.org/10.1016/j.jphys.2022.03.007

14. Steenstrup B, Cartier M, Nouhaud FX, Kerdelhue G, Gilliaux M. A systematic review of
supervised comprehensive functional physiotherapy after radical prostatectomy. Progres En
Urologie 2022;32:525-39. https://doi.org/10.1016/j.purol.2022.04.008

15. Matardn-Pefarrocha GA, Lara Palomo IC, Antequera Soler E, Gil-Martinez E, Fernandez-
Sanchez M, Aguilar-Ferrandiz ME, et al. Comparison of efficacy of a supervised versus non-
supervised physical therapy exercise program on the pain, functionality and quality of life of
patients with non-specific chronic low-back pain: a randomized controlled trial. Clin Rehabil
2020;34:948-59. https://doi.org/10.1177/0269215520927076

16. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred
reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015:
elaboration and explanation. BMJ 2015;349:g7647-g7647.
https://doi.org/10.1136/bm|.g7647

17. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation study of
WOMAC: a health status instrument for measuring clinically important patient relevant
outcomes to antirheumatic drug therapy in patients with osteoarthritis of the hip or knee. )
Rheumatol 1988;15:1833-40.

18. Sterne JAC, Savovic¢ J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al. RoB 2: a revised
tool for assessing risk of bias in randomised trials. BMJ 2019; 366: 14898.
https://doi.org/10.1136/bmj.14898

19. Evidence Prime - GRADEpro GDT. GRADEpro Guideline Development Tool [Software].
McMaster University; 2015. https://gradepro.org.

20. Kudo M, Watanabe K, Otsubo H, Kamiya T, Yamashita T, Katayose M, et al. Analysis of
effectiveness of therapeutic exercise for knee osteoarthritis and possible factors affecting
outcome. Journal of Orthopaedic Science 2013;18:932-9.
https://doi.org/10.1007/s00776-013-0443-9

21. Kuru Colak T, Kavlak B, Aydogdu O, Sahin E, Acar G, Demirbiiken i, et al. The effects of
therapeutic exercises on pain, muscle strength, functional capacity, balance and
hemodynamic parameters in knee osteoarthritis patients: a randomized controlled study of
supervised versus home exercises. Rheumatol Int 2017;37:399-407.
https://doi.org/10.1007/s00296-016-3646-5

22. Nelligan RK, Hinman RS, Kasza J, Crofts SIC, Bennell KL. Effects of a Self-directed Web-
Based Strengthening Exercise and Physical Activity Program Supported by Automated Text
Messages for People With Knee Osteoarthritis: A Randomized Clinical Trial. JAMA Intern Med
2021;181:776. https://doi.org/10.1001/jamainternmed.2021.0991

20


https://doi.org/10.1016/j.jphys.2022.03.007
https://doi.org/10.1016/j.purol.2022.04.008
https://doi.org/10.1177/0269215520927076
https://doi.org/10.1136/bmj.g7647
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1007/s00776-013-0443-9
https://doi.org/10.1007/s00296-016-3646-5
https://doi.org/10.1001/jamainternmed.2021.0991

ARP ARP Rheumatology 2024 - Online first

RHEUMATOLOGY

23. Evcik D, Sonel B. Effectiveness of a home-based exercise therapy and walking program on
osteoarthritis of the knee. Rheumatology International 2002;22:103-6.
https://doi.org/10.1007/s00296-002-0198-7

24. Yilmaz M, Sahin M, Algun ZC. Comparison of effectiveness of the home exercise program
and the home exercise program taught by physiotherapist in knee osteoarthritis. BMR
2019;32:161-9. https://doi.org/10.3233/BMR-181234

25. Gohir SA, Eek F, Kelly A, Abhishek A, Valdes AM. Effectiveness of Internet-Based Exercises
Aimed at Treating Knee Osteoarthritis: The iBEAT-OA Randomized Clinical Trial. JAMA Netw
Open 2021;4:€210012. https://doi.org/10.1001/jamanetworkopen.2021.0012

26. McCarthy CJ. Supplementing a home exercise programme with a class-based exercise
programme is more effective than home exercise alone in the treatment of knee
osteoarthritis. Rheumatology 2004;43:880-6.
https://doi.org/10.1093/rheumatology/keh188

27. Delarue Y, De Branche B, Anract P, Revel M, Rannou F. Physical exercise supervised or not
by a physiotherapist in the treatment of lower-limb osteoarthritis. Elaboration of French
clinical practice guidelines. Annales de Réadaptation et de Médecine Physique 2007;50:759-
68. https://doi.org/10.1016/j.annrmp.2007.09.002

28. Singh K, Tiwari M. The effects of traditional strengthening exercises versus functional task
training on pain, balance and functional mobility in knee osteoarthritis. IJTRR 2016;5:250.
https://doi.org/10.5455/ijtrr.000000170

29. Chaudhry YP, Hayes H, Wells Z, Papadelis E, Arevalo A, Horan T, et al. Unsupervised Home
Exercises Versus Formal Physical Therapy After Primary Total Hip Arthroplasty: A Systematic
Review. Cureus 2022. https://doi.org/10.7759/cureus.29322

30. Ravaud P. Management of osteoarthritis (OA) with an unsupervised home based exercise
programme and/or patient administered assessment tools. A cluster randomised controlled
trial with a 2x2 factorial design. Annals of the Rheumatic Diseases 2004;63:703-8.
https://doi.org/10.1136/ard.2003.009803

31. Mataran-Pefiarrocha GA, Lara Palomo IC, Antequera Soler E, Gil-Martinez E, Fernandez-
Sdnchez M, Aguilar-Ferrandiz ME, et al. Comparison of efficacy of a supervised versus non-
supervised physical therapy exercise program on the pain, functionality and quality of life of
patients with non-specific chronic low-back pain: a randomized controlled trial. Clin Rehabil
2020;34:948-59. https://doi.org/10.1177/0269215520927076

32. Bronfort G, Maiers MJ, Evans RL, Schulz CA, Bracha Y, Svendsen KH, et al. Supervised
exercise, spinal manipulation, and home exercise for chronic low back pain: a randomized
clinical trial. The Spine Journal 2011;11:585-98. https://doi.org/10.1016/j.spinee.2011.01.036

33. Minetama M, Kawakami M, Teraguchi M, Kagotani R, Mera Y, Sumiya T, et al. Supervised
physical therapy vs. home exercise for patients with lumbar spinal stenosis: a randomized
controlled trial. The Spine Journal. 2019;19:1310-8.
https://doi.org/10.1016/j.spinee.2019.04.009

21


https://doi.org/10.1007/s00296-002-0198-7
https://doi.org/10.3233/BMR-181234
https://doi.org/10.1001/jamanetworkopen.2021.0012
https://doi.org/10.1093/rheumatology/keh188
https://doi.org/10.1016/j.annrmp.2007.09.002
https://doi.org/10.5455/ijtrr.000000170
https://doi.org/10.7759/cureus.29322
https://doi.org/10.1136/ard.2003.009803
https://doi.org/10.1177/0269215520927076
https://doi.org/10.1016/j.spinee.2011.01.036
https://doi.org/10.1016/j.spinee.2019.04.009

ARP ARP Rheumatology 2024 - Online first

RHEUMATOLOGY

34. Monticone M, Ferrante S, Teli M, Rocca B, Foti C, Lovi A, et al. Management of
catastrophising and kinesiophobia improves rehabilitation after fusion for lumbar
spondylolisthesis and stenosis. A randomised controlled trial. Eur Spine J. 2014;23:87-95.
https://doi.org/10.1007/s00586-013-2889-z

35. Longo UG, Berton A, Risi Ambrogioni L, Lo Presti D, Carnevale A, Candela V, et al. Cost-
Effectiveness of Supervised versus Unsupervised Rehabilitation for Rotator-Cuff Repair:
Systematic Review and Meta-Analysis. IJERPH. 2020;17:2852.
https://doi.org/10.3390/ijerph17082852

22


https://doi.org/10.1007/s00586-013-2889-z
https://doi.org/10.3390/ijerph17082852

