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ABSTRACT
The objective was to develop evidence -based
recommendations and a research and educational agenda
for the non-pharmacological management of hip and knee
osteoarthritis (OA). The multidisciplinary task force
comprised 21 experts: nurses, occupational therapists,
physiotherapists, rheumatologists, orthopaedic surgeons,
general practitioner, psychologist, dietician, clinical
epidemiologist and patient representatives. After a
preliminary literature review, a first task force meeting
and five Delphi rounds, provisional recommendations
were formulated in order to perform a systematic review.
A literature search of Medline and eight other databases
was performed up to February 2012. Evidence was
graded in categories I–IV and agreement with the
recommendations was determined through scores from 0
(total disagreement) to 10 (total agreement). Eleven
evidence-based recommendations for the non-
pharmacological core management of hip and knee OA
were developed, concerning the following nine topics:
assessment, general approach, patient information and
education, lifestyle changes, exercise, weight loss,
assistive technology and adaptations, footwear and work.
The average level of agreement ranged between 8.0 and
9.1. The proposed research agenda included an overall
need for more research into non-pharmacological
interventions for hip OA, moderators to optimise
individualised treatment, healthy lifestyle with economic
evaluation and long-term follow-up, and the prevention
and reduction of work disability. Proposed educational
activities included the required skills to teach, initiate and
establish lifestyle changes. The 11 recommendations
provide guidance on the delivery of non-pharmacological
interventions to people with hip or knee OA. More
research and educational activities are needed,
particularly in the area of lifestyle changes.

INTRODUCTION
Osteoarthritis (OA) is one of the most common
chronic diseases, with an estimated overall preva-
lence in the general adult population of 11% and
24% for hip and knee OA, respectively.1 OA is age
related, with manifestations often not occurring
until middle age. In elderly people, OA is the most
common cause of disability, including pain and
limitations of activities and participation.2–4 As life
expectancy is increasing the number of people

living for prolonged periods with severe OA is
expected to grow.

The need for high-quality care for a condition
with major personal and societal impact is gener-
ally recognised and several guidelines for such care
are available.5–9 International recommendations for
management of OA are often divided into three
main categories: non-pharmacological, pharmaco-
logical and surgical.6 During the past decade, much
emphasis has been put on non-pharmacological
management. However, recommendations are not
sufficiently specific about the content, timing,
intensity, frequency, duration and mode of delivery
of each non-pharmacological option. This lack of
detailed guidance may be one of the reasons why
the quality of care for people with hip or knee OA
is found to be suboptimal in several studies.10 11

In order to deal with this problem, the European
League Against Rheumatism (EULAR) convened
a group of experts to produce evidence-based
recommendations for the non-pharmacological
management of people with hip or knee OA, in
accordance with the EULAR standard operating
procedures,12 and to develop a research and educa-
tional agenda for future activities. These recom-
mendations would provide more detail and would
therefore be an addition to existing management
guidelines and would be easier to implement. The
target groups for these recommendations are all
healthcare providers involved in the delivery of
non-pharmacological interventions, researchers in
the field of OA, officials in healthcare governance,
reimbursement agencies and policy makers. In
addition, people with hip or knee OA can use the
recommendations for information on non-
pharmacological management strategies.

METHODS
The task force aimed to aggregate available infor-
mation on non-pharmacological management of
hip and knee OA into practical recommendations,
using EULAR standardised operational proce-
dures.12 These involved the assembly of an expert
committee to develop consensus, based both on
research evidence provided by a systematic litera-
ture review and expert opinion.

The task force comprised 21 people with par-
ticular knowledge of OA from 10 European
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countries, specifically: two nurses (SO, JdlT); one psychologist
(RG); one dietician (PC); two occupational therapists (AH, IK);
three physiotherapists (KBH, HL, TN); five rheumatologists
( JWJB, PGC, MD, KP, JAdS); two orthopaedic surgeons (LSL,
GZ); one general practitioner (CDM); two persons representing
people with hip and/or knee OA (OA, IP); a clinical epidemiolo-
gist (TPMVV); and a research fellow (LF).

The process was based on both research evidence and consen-
sus (see online supplementary appendix tables S1–S2 and
figures S1–S12), and included, between June 2011 and May
2012, two task force meetings, systematic literature reviews
(SLR) and extensive discussions. If a recommendation was
shown to be inaccurate, based on data from the SLR, it could
be rejected. Research evidence was graded in categories I–IV
(table 1).12 During the second task force meeting, votes for
level of agreement (LOA) were cast anonymously, by giving a
score on a numeric rating scale from 0 (total disagreement) to
10 (total agreement) for each recommendation; mean and 95%
CI of scores were calculated. Topics for the research and educa-
tional agenda were formulated based on discussions of the lack
of evidence to substantiate the recommendations and weak-
nesses in current healthcare delivery.

RESULTS
Development of the recommendations
After the first meeting, a total of 168 propositions were sug-
gested by the experts. Propositions that were identical were
merged and propositions containing one word only were
excluded. The second Delphi round comprised 140 proposi-
tions, with topics being very broad and including far more non-
pharmacological interventions than currently included in these
recommendations. After five Delphi rounds, consensus on 11
recommendations was achieved, which are presented with com-
plete formulation in table 2 with the accompanying level of
evidence (LOE) and LOA. The 11 recommendations are ordered
in a logical sequence or procedural and chronological hierarchy
rather than by any considered importance.

The terms ‘non-pharmacological’ and ‘non-surgical’ manage-
ment were discussed by the expert group. The terms were con-
sidered to be negative owing to their prefix ‘non’ and were
therefore not considered optimal; finding a new terminology
was included in the research agenda (table 3). In addition,
research evidence specifically for hip OA was sparse and, in
general, recommendations for the management of people with
hip OA were derived largely from trials including people with
both hip and knee OA or with knee OA only.

Initial assessment
Research data on how a comprehensive assessment of people
with hip or knee OA should best be carried out are scarce.
Since initial assessment will always be a part of the

management in any person with hip or knee OA, controlled
trials evaluating assessment will have difficulties in selecting
the most appropriate comparator. One randomised, controlled
trial (RCT) comparing a comprehensive assessment and man-
agement approach with usual care showed no difference in
pain or physical function.13 However, in that study, both
approaches included initial assessments, but with different
content and were executed by different professionals.13

The group considered a comprehensive initial assessment to
be a prerequisite for the individualised management strategy
described in recommendation 2. The recommendation on the
initial assessment included the following elements: the person’s
physical status, activities of daily living, participation, mood
and health education needs, health beliefs and motivation to
self-manage. In the absence of evidence from studies on the
effectiveness of various forms of assessment, the group based
the recommended content of the initial assessment on the
main areas of disease consequences, including potentially inter-
acting personal and environmental factors described in the lit-
erature.14–22 Evaluation of cardiovascular disease, people’s
expectations and self-efficacy were also discussed as important
aspects in a biopsychosocial approach.14 17 Moreover, the group
found that a comprehensive assessment, which is applicable to
the initial consultation, should also be repeated during regular
follow-up of the person.

Individualised treatment
The task force agreed unanimously that the overarching prin-
ciple for treatment of a person with hip or knee OA should be
individualised, which is in line with previous guidelines.7–9 23

Individualised treatment does not imply that every treatment
should be individually provided, it means rather that treatment
is personalised, or tailored. RCTs on individualised non-
pharmacological management are scant. The available studies
showed reduced pain (mean difference, 95% CI (0–20 point
scale): −1.19, −2.1 to −0.3 and −1.10, −1.84 to −0.19; and
(0–100 scale): −17.0, −23.6 to −10.4) and improved physical
function (mean difference, 95% CI (0–68 point scale): 3.65, 1.0
to 6.3 and 3.33, 0.78 to 5.88) compared with usual care,24–26

but not compared with group-based rehabilitation25 27 28 or
information on healthy lifestyle.29 30 Follow-ups at 9, 18 or
30 months showed no effect on pain.31 32

As the data underpinning this recommendation are limited
the factors to be considered for the tailoring of management
were mainly based on prognostic factors shown in the litera-
ture. An important and modifiable risk factor for knee OA is
weight,20 33 34 implying individualised targeting at weight
reduction in people who are overweight or obese.

Moreover, individualised treatment being the standard of care
in OA and chronic disease in general7 35 36 was considered to
imply informed, shared decision-making, taking into account
the person’s wishes and preferences. The group noted that
with the conduct of an RCT to study the impact of individual-
isation, the patient’s view cannot be wholly taken into account
and that some element of individualisation will always be
incorporated in any treatment. To better understand individua-
lised treatment, the group found that future research should
focus on factors that affect outcome—that is, moderators, not
individualisation as such.

Comprehensive package of care
This recommendation deals with the provision of an integrated
package of care rather than single treatments alone or in succes-
sion. The group recommended five core interventions to be

Table 1 Categories of levels of evidence

Category Level of evidence

Ia Meta-analysis of randomised controlled trials
Ib At least one randomised controlled trial
IIa At least one controlled trial without randomisation
IIb At least one type of quasi-experimental study
III Descriptive studies, such as comparative studies, correlation studies or

case–control studies
IV Expert committee reports or opinions and/or clinical experience of

respected authorities
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Table 2 EULAR recommendations for the non-pharmacological core management of hip and knee OA, with levels of evidence (LOE) and level of
agreement (LOA). The propositions are ordered by topic

No. Recommendation
LOE
I–IV

LOA
(95% CI)

1 In people with hip or knee OA, initial assessments should use a biopsychosocial approach including: Ib, mixed 8.6 (7.9 to 9.2)
a physical status (including pain; fatigue; sleep quality; lower limb joint status (foot, knee, hip); mobility; strength; joint

alignment; proprioception and posture; comorbidities; weight)
b activities of daily living
c participation (work/education, leisure, social roles)
d mood
e health education needs, health beliefs and motivation to self-manage

2 Treatment of hip and/or knee OA should be individualised according to the wishes and expectations of the individual,
localisation of OA, risk factors (such as age, sex, comorbidity, obesity and adverse mechanical factors), presence of
inflammation, severity of structural change, level of pain and restriction of daily activities, societal participation and quality of
life

Ib, mixed
Ib, knee

8.7 (8.2 to 9.2)

3 All people with knee/hip OA should receive an individualised management plan (a package of care) that includes the core
non-pharmacological approaches, specifically:

Ib, hip
Ib, knee

8.7 (8.2 to 9.3)

a information and education regarding OA
b addressing maintenance and pacing of activity
c addressing a regular individualised exercise regimen
d addressing weight loss if overweight or obese
e* reduction of adverse mechanical factors (eg, appropriate footwear)
f* consideration of walking aids and assistive technology

4 When lifestyle changes are recommended, people with hip or knee OA should receive an individually tailored programme,
including long-term and short-term goals, intervention or action plans, and regular evaluation and follow-up with possibilities
for adjustment of the programme

Ib, mixed
Ib, knee

8.0 (7.1 to 9.0)

5 To be effective, information and education for the person with hip or knee OA should: Ia, mixed 8.4 (7.7 to 9.1)
a* be individualised according to the person’s illness perceptions and educational capability
b* be included in every aspect of management
c† specifically address the nature of OA (a repair process triggered by a range of insults), its causes (especially those

pertaining to the individual), its consequences and prognosis
d† be reinforced and developed at subsequent clinical encounters;
e† be supported by written and/or other types of information (eg, DVD, website, group meeting) selected by the individual
f† include partners or carers of the individual, if appropriate

6 The mode of delivery of exercise education (eg, individual 1 : 1 sessions, group classes, etc) and use of pools or other
facilities should be selected according both to the preference of the person with hip or knee OA and local availability.
Important principles of all exercise include:

Ia, knee, delivery mode
Ia, mixed, water-based
exercise

8.9 (8.5 to 9.3)

a† ‘small amounts often’ (pacing, as with other activities)
b† linking exercise regimens to other daily activities (eg, just before morning shower or meals) so they become part of

lifestyle rather than additional events
c* starting with levels of exercise that are within the individual’s capability, but building up the ‘dose’ sensibly over several

months
7 People with hip and/or knee OA should be taught a regular individualised (daily) exercise regimen that includes: Ia, hip, overall exercise

Ia, knee, overall exercise
Ia, knee, strength
Ia, knee, aerobic
Ia, mixed, mixed
programmes

8.5 (7.7 to 9.3)
a strengthening (sustained isometric) exercise for both legs, including the quadriceps and proximal hip girdle muscles

(irrespective of site or number of large joints affected)
b aerobic activity and exercise
c adjunctive range of movement/stretching exercises
* Although initial instruction is required, the aim is for people with hip or knee OA to learn to undertake these regularly on

their own in their own environment
8 Education on weight loss should incorporate individualised strategies that are recognised to effect successful weight loss

and maintenance*—for example:
III, hip
Ia, knee

9.1 (8.6 to 9.5)

a† regular self-monitoring, recording monthly weight
b† regular support meetings to review/discuss progress
c† increase physical activity
d† follow a structured meal plan that starts with breakfast
e† reduce fat (especially saturated) intake; reduce sugar; limit salt; increase intake of fruit and vegetables (at least ‘5

portions’ a day)
f† limit portion size;
g† addressing eating behaviours and triggers to eating (eg, stress)
h† nutrition education
i† relapse prediction and management (eg, with alternative coping strategies)

9 a‡ The use of appropriate and comfortable shoes is recommended. Ib, knee. 8.7 (8.2 to 9.2)
b Recommendation rejected: a lateral-wedged insole could reduce symptoms in medial knee pain. Ib, knee 8.0 (7.0 to 9.1)

10 Walking aids, assistive technology and adaptations at home and/or at work should be considered, to reduce pain and
increase participation—for example:

III, hip
III, knee

8.9 (8.5 to 9.3)

a† a walking stick used on the contralateral side, walking frames and wheeled ‘walkers’
b* increasing the height of chairs, beds and toilet seats
c* hand-rails for stairs
d* replacement of a bath with a walk-in shower
e* change to car with high seat level, easy access and automatic gear change

Continued
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considered comprehensively in every patient with hip or knee
OA. The recommendation specifically implies that a person
with hip or knee OA should receive education about her/his
condition (3a), and be managed accordingly (3b–e).

With the exception of walking aids and assistive technology
and dealing with adverse mechanical factors, the literature sup-
ports the delivery of combined interventions including informa-
tion and education, exercise and/or weight reduction.

In people with hip and/or knee OA the combination of
patient education or self-management intervention plus exer-
cise was found to have a significant effect on pain, but a less
marked effect on function.26 31 37–40 In people with hip OA the
effect of such combinations was mainly seen on function
(0–100 point scale) at 3 and 6 months after intervention (mean
difference, 95% CI −7.5, −13.9 to −1.0; and −8.4, −15.1 to
−1.7).41 42 In people with knee OA effects on pain and/or func-
tion were seen in eight studies,24 25 43–48 whereas no effect was
seen in four studies.32 49–51 The addition of advice from a diet-
ician for overweight or obese patients to the combination of
patient education or self-management intervention plus exer-
cise was found to improve both pain and function in patients
with hip or knee OA.52–55

Principles of lifestyle changes
Recommendation 4 deals with key elements of the delivery of
interventions aimed to initiate and maintain lifestyle changes.

It is known that behavioural changes are difficult to achieve
and maintain, and the effect of advice and counselling by
healthcare providers is disappointing.56 The literature search for
this recommendation was limited to lifestyle changes consid-
ered most relevant for hip and knee OA—that is, exercise and
weight loss.

The common feature in the trials supporting this recommen-
dation was to teach and encourage behavioural change strat-
egies through goal setting of physical activity and weight
changes, action plans to maintain changes and regular
follow-up over at least 1 year to re-evaluate and discuss goals
and action plans.28 39 40 53 57–62

Reports examining the effectiveness of specific elements to
be included in interventions aiming to change behaviour are
scarce. The literature suggests that the following factors
improve adherence to exercise or physical activity: individual
exercise, graded activity, individualisation according to the
person’s exercise goals, feedback on progress made towards the
goals, iterative problem solving with emphasis on skills that
will improve adherence, reinforcements of maintaining exercise
such as additional motivational programmes, exercise plans and
log books, written information and audiotape or videotape, and
booster sessions.28 39 40 61–63 In addition, some studies found
an effect on pain39 40 or function59 from lifestyle interventions
that integrate such elements. A systematic review including a
mixed population of people with OA and/or rheumatoid

Table 3 Research and educational agenda for non-pharmacological management of hip and knee OA

Research theme Research questions

Terminology Defining non-pharmacological management
Finding an appropriate terminology for non-pharmacological management

General Evaluating effectiveness and safety of non-pharmacological management strategies, specifically in hip OA
Individualised
treatment

Assessing moderators of the outcome of hip and knee OA to optimise individualised treatment

Delivery of care Defining to whom, and at what stage, the package of care needs to be delivered
Assessing by which professionals the package of care can best be delivered

Lifestyle changes Assessing the long-term outcomes (≥ 2 years) of exercise, physical activity and weight reduction with outcomes including adherence and
cardiovascular morbidity

Footwear Assessing the effectiveness and costs of various forms of footwear
Assistive technology Assessing the use of, and satisfaction with, assistive technology
Work ability Assessing the effectiveness and costs of interventions aiming to prevent or reduce work disability and/or increase return, or entering, the workforce
Research
methodology

Developing and including measures of societal participation
Developing and including measures of adherence
Including economic analyses in studies on non-pharmacological management
Conducting studies with appropriate sample sizes

Education Research questions

Need for training courses on the required skills to initiate and establish lifestyle changes; this education should be aimed at professionals, people with
arthritis and the public

Table 2 Continued

No. Recommendation
LOE
I–IV

LOA
(95% CI)

11 People with hip or knee OA at risk of work disability or who want to start/return to work should have rapid access to
vocational rehabilitation, including counselling about modifiable work-related factors such as altering work behaviour,
changing work tasks or altering work hours, use of assistive technology, workplace modification, commuting to/from work
and support from management, colleagues and family towards employment

III, hip
III, knee
Ib, mixed, sick leave

8.9 (8.3 to 9.5)

Recommendations with different LOE within the recommendation are listed below. In the absence of grading of evidence for hip OA populations, the LOE equals IV. LOA was
computed as a 0–10 scale, based on 17 votes of agreement with the recommendation.
*The specific element was not included in composite interventions and LOE for the inclusion of this specific element could not be graded.
†The specific element was included in composite interventions and LOE for the inclusion of this specific element was graded as Ib (ie, no. 5c–f, mixed populations; no.
6a and b, mixed or knee populations; no. 8, knee populations; no. 10a, knee populations).
‡Comparisons between different pairs of comfortable shoes.
LOA, level of agreement; LOE, level of evidence; OA, osteoarthritis.
Mixed, the evidence is extracted from studies including a mixed population—that is, people with hip and/or knee OA.
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arthritis found effect sizes of 0.21 (95% CI 0.08 to 0.34) for
pain and 0.69 (95% CI 0.49 to 0.88) for increased physical
activity from lifestyle interventions aiming at increasing phys-
ical activity.64 Over 40% of the included lifestyle interventions
prompted problem solving, self-monitoring, goal setting and
regular feedback.64

For people with knee OA or knee pain, improvements were
seen in pain, function and weight loss from diet interventions
that included individual weight-loss goals, problem solving on
how to reach these goals and follow-up visits to re-evaluate
and discuss goals in combination with exercise.53 60 In obese
patients, weight-loss programmes with explicit weight-loss
goals showed a higher mean change in weight than pro-
grammes without explicit goals.65 This indicates that the ele-
ments in recommendation 4 are important for the change and
long-term maintenance of behaviour. The group discussed the
importance of regular follow-up that includes feedback on the
progress towards explicit goals and extends over a long time to
achieve long-term effects of a healthy lifestyle.

Principles of information and education
Recommendation 5 is concerned with the content and method
of delivery of various forms of educational programmes to best
benefit the person with hip or knee OA. It is grounded in the
general recognition that appropriate information and education
are indispensable in prompting adequate self-management in
chronic diseases. The recommendation is underpinned by the
majority of studies on education interventions provided to
patients with hip and/or knee OA. In general, small, but statis-
tically significant effect sizes on pain (0.06, 95% CI 0.02 to
0.10) and physical function (0.06, 95% CI 0.02 to 0.10) have
been reported from attending education or self-management
programmes.6 66 Lower costs of community-based care and
medication up to 12 months has been achieved from attending
a combined self-management and exercise programme, and a
reduced number of medical consultations from attending self-
management programmes in patients with hip and/or knee OA
have been reported.32 67 68

The literature review included trials that compared
education or self-management programmes with usual care,
attention controls or no intervention. These trials described
one or several elements from 5c to f (table 2) in their
interventions.69–85 The literature did not support the additional
value of spouse-assisted coping skills training,79 and no trials
were found for individualisation according to illness perception
and educational capability, or for inclusion of education in
every aspect of management. The group, however, considered
the inclusion of spouses in the intervention to be a question of
individualisation and appropriate in some cases. One systematic
review found that, in people with OA, effective self-
management interventions followed a protocol, included ele-
ments of cognitive behavioural theory or social cognitive
theory and were led by trained health professionals.86 These
elements are not specifically dealt with in the recommendation,
yet they were supported by the group.

Principles of exercise education
Recommendation 6 deals with the principles of the delivery of
education about exercise and physical activity. There is convin-
cing evidence for the overall effectiveness of exercise on pain
(ES, 95% CI: 0.40, 0.30 to 0.50) and function (ES, 95% CI: 0.37,
0.25 to 0.49) in people with knee OA,87 and to a lesser extent
in people with hip OA (ES, 95% CI, pain 0.38, 0.08 to 0.68).88

Few studies have directly compared different exercise ‘dosage’
(frequency, intensity and duration) and progression approaches
in people with OA.87 89 90 One RCT reported reduced pain
from attending a progressive functional strengthening pro-
gramme compared with a non-progressive programme in people
with knee OA,90 but two trials could not show any differences
from attending various intensity levels of aerobic or
resistance-exercise programmes.89 91 Hence, the optimal exercise
‘dosage’ and rate of progression remain uncertain.

In patients with knee OA different delivery modes (individ-
ual, group-based or home programmes) have all been shown to
effectively reduce pain (individual, ES, 95% CI 0.55, 0.29 to
0.81; group-based, ES, 95% CI 0.37, 0.24 to 0.51; and, home,
ES, 95% CI 0.28, 0.16 to 0.39) and improve function (individ-
ual, ES, 95% CI 0.52, 0.19 to 0.86; group-based, ES, 95% CI
0.35, 0.19 to 0.50; and, home, ES, 95% CI 0.28, 0.17 to 0.38)
compared with education, telephone calls, waiting list, relax-
ation, ultrasound, hot-packs or no treatment.87 In patients
with hip and/or knee OA, water-based exercise was found to
significantly reduce pain (ES, 95% CI 0.19, 0.04 to 0.35) and
improve function (ES, 95% CI 0.26, 0.11 to 0.42) compared
with education, telephone calls or no intervention.92

Home-based exercise was found to be as effective as water-
based exercise in one small RCT in people with hip OA.93

Water-based exercise can include swimming and/or different
types of exercise programmes. Since the different modes of
delivery are equally effective, the person’s preference, findings
of the initial assessment and local availability should determine
the choice of mode of delivery in clinical practice.

The literature suggests that pacing of activity and/or inte-
grating physical activity into daily living as part of a compre-
hensive exercise regimen is more effective in people with hip or
knee OA or with knee pain than usual care or written informa-
tion, but not compared with standardised exercise or a phar-
macy review.24–26 29 31 38 46 57 58 77–79 94

This recommendation suggests the need for an increase in
the intensity and/or duration of exercise over time. This is
based on the literature, where most strength training
exercise programmes evaluated in people with knee OA
included dynamic exercises with progression over time.95

Moreover, in one study comparing progressive and non-
progressive approaches in people with knee OA, the former was
found to reduce pain more effectively.90 General recommenda-
tions for dosage and progression of exercise in older people and
people with chronic disease are aerobic moderate-intensity
training for at least 30 min/day or up to 60 min for greater
benefit, and progressive strength training involving the major
muscle groups at least 2 days/week at a level of moderate to
vigorous intensity (60–80% of one repetition maximum) for 8–
12 repetitions.96 97 These recommendations emphasise that in
people with chronic disease who do not reach the recom-
mended level, they should be as physically active as their abil-
ities and condition allow.97

Exercise regimen
Before considering the evidence for specific exercises in hip and
knee OA, it should be noted that although exercise has been
shown to reduce pain in patients with hip OA,88 overall there
is a lack of information to support treatment effects of exercise
in hip OA.8 88 98–103 The LOE for the recommendation of differ-
ent types of exercise in people with hip OA therefore could not
be graded. For knee OA, however, high-quality research evi-
dence has reported that exercise reduces pain and improves
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physical function.6 87 104 Results for the effect of exercise on
quality of life are inconsistent.90 92 95 99 102 104 105

Research about strengthening exercises in knee OA shows
that both specific quadriceps strengthening exercises or strength
training for the lower limb reduce pain effectively (ES, 95% CI
0.29, 0.06 to 0.51 and 0.53, 0.27 to 0.79, respectively) and
improve physical function (ES, 95% CI 0.24, 0.06 to 0.42 and
0.58, 0.27 to 0.88, respectively).87 The literature on strength
training in people with knee OA in most cases describes
dynamic exercises, whereas research on isometric exercises is
sparse.95 Hip strengthening exercises have been poorly evalu-
ated in people with hip OA.103 However, in people with medial
tibiofemoral knee OA, hip strengthening exercises reduced knee
pain and improved physical function.106

Aerobic training (walking) is effective in reducing pain (ES,
95% CI 0.48, 0.13 to 0.43) and improving physical function
(ES, 95% CI 0.35, 0.11 to 0.58) in patients with knee OA.87

The evidence for mixed exercise programmes, including
strengthening, aerobic and flexibility components, in patients
with knee OA is conflicting.107 108 One type of exercise has not
been shown to be better than another (strength, aerobic or
mixed exercises).87 107 108

The group reached consensus that mixed programmes should
be recommended. However, it was noted that with mixed pro-
grammes the minimal requirements to improve or maintain
muscle strength, aerobic capacity and/or joint range of motion
need to be met,97 as some reports suggest that mixed pro-
grammes may be less effective than focused programmes.108

This recommendation states that initial instruction is
required, but that in the longer term the person should inte-
grate exercise into daily life. This part of the recommendation
is substantiated by studies showing that the number of super-
vised sessions influences outcome in people with knee OA.87

Twelve or more directly supervised sessions have been shown
to be more effective than a smaller number on pain (ES 0.46,
95% CI 0.32 to 0.60 vs ES 0.28, 95% CI 0.16 to 0.40, p=0.03)
and physical function (ES 0.45, 95% CI 0.29 to 0.62 vs ES 0.23,
95% CI 0.09 to 0.37, p=0.02).87

In addition, it was noted that research evidence is growing
for tai chi and yoga. Though not included in the literature
review, tai chi has been found to be effective for the reduction
of pain in patients with hip or knee OA, with ES ranging from
0.28 to 1.67.108

Education on weight loss
In recommendation 8, the principles of education about weight
management are included. The recommendation is mainly sup-
ported by the literature in knee OA, as no evidence to support
the effect of weight loss in patients with hip OA is available.
However, being overweight or obese has been shown to be
associated with hip OA (OR=1.11, 95% CI 1.07 to 1.16).33

In patients with knee OA, the effectiveness of weight-loss
programmes on body weight, pain and/or physical function
was demonstrated in programmes delivered as weekly super-
vised sessions for a range of 8 weeks to 2 years.54 60 109–113 The
effects on pain, function and weight loss from attending
weight-loss programmes were small but significant (ES, 95%
CI, pain 0.20, 0.00 to 0.39; physical function 0.23, 0.04 to 0.42;
mean weight loss, 95% CI, 6.1 kg, 4.7 to 7.6).109 The interven-
tions included strategies on how to reduce calorie intake by
meal plans, reduce fat and sugar, reduce portion size, meal
replacements, and comprised behavioural modifications, self-
monitoring, weight-loss goals and maintaining body weight in
participants who had reached their goals and/or exercises for

some of them.54 60 109–112 Overall, the evidence from RCTs for
the maintenance of achieved weight loss after the interventions
have ended is absent in people with hip and knee OA.

In general, in overweight or obese populations, healthy eating,
limiting fat and salt intake, eating at least five portions of fruit
and vegetables a day, being physically active for at least 30 min/
day and elements such as self-monitoring, explicit weight-loss
goals, and motivational interviewing have all been suggested to
promote weight loss and that regular follow-up over 4 years
helps in maintenance of the weight loss.65 114–118 Weight-loss
programmes in older obese people that included explicit
weight-loss goals showed mean changes in weight of −4.0 kg
(95% CI −7.3 to −0.7), which was significantly more than pro-
grammes without explicit weight-loss goals (mean change, 95%
CI, −1.3 kg, −2.9 to 0.3).65 To achieve a structured meal plan
with a balanced combinations of low calorie and sufficient
vitamin and mineral intake, meal replacement bars or powders
can be an addition to healthy eating.54 60 109 110 Though not
included in the literature review, it has been suggested that bar-
iatric surgery should be part of comprehensive weight manage-
ment in people with hip or knee OA who are morbidly obese,
and could help reduce weight and joint pain.119 120

Footwear
Although research evidence is scant, the group was unanimous
in its view that the use of appropriate footwear should be
recommended in patients with hip or knee OA. Shoes may
help through different mechanisms, such as acting as shock
absorbers or controlling foot pronation.121 122 Appropriate
shoes implies no raised heel, thick, shock-absorbing soles,
support for the arches of the foot and a shoe size big enough
to give a comfortable space for the toes.121–123

In patients with hip OA there is no evidence to support the
effect of specific shoes or insoles on pain or function. In
patients with knee OA, the use of shoes with shock-absorbing
insoles for 1 month reduced pain and improved physical func-
tion in a pre–post test design.124 No differences in knee pain
from the use of specialised shoes (unstable Masai technology
shoe or variable-stiffness shoe) compared with conventional
athletic shoes have been seen, but reduced pain was seen in
both groups over time.125 126 In addition, decreased knee joint
loads were found when specialised mobility shoes were used.121

The literature on the effectiveness of the use of lateral
wedged insoles in patients with medial knee OA found no
significant effect on pain or function.121 127 128 There is no
support for whether one type of insole would be better than
another,129 and adverse effects including foot-sole pain,
low-back pain and popliteal pain have been reported.121 128 129

In light of evidence for no clinical effects of the use of lateral
wedged insoles and the report of adverse effects, the group
rejected the recommendation (table 2, 9b).

Assistive technology and adaptations at home and/or at work
The frequent use of assistive technology and the high satisfac-
tion rates with its use indicate that walking aids, assistive tech-
nology and adaptations are important and useful for people
with hip or knee OA.130–133 There are, however, no clinical
trials to substantiate elements in this proposition, except for
the use of a cane in patients with knee OA.134 However, the
group was unanimous in its view that in all patients with hip
or knee OA walking aids, assistive technology and adaptations
at home and/or at work should be considered systematically
and recurrently. The group noted that the value of some of
these interventions is so obvious and has an immediate effect

1130 Ann Rheum Dis 2013;72:1125–1135. doi:10.1136/annrheumdis-2012-202745

Recommendation
W

issenschaften. P
rotected by copyright.

 on July 13, 2023 at Z
uercher H

ochschule fuer A
ngew

andte
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2012-202745 on 17 A

pril 2013. D
ow

nloaded from
 

http://ard.bmj.com/


in individual cases that further research into the effectiveness
of specific devices or adaptations can hardly be expected.
Cross-sectional studies show that walking aids, assistive tech-
nology and adaptations at home and/or work are important
and often used by people with hip or knee OA. Most people
with severe hip (63%) or knee pain (90%) reported the use of
walking aids.130 131 In people with arthritis, a mean of 9.9–10.8
devices has been reported to be in use and the satisfaction rate
for all categories of device was more than 87%.132 Moreover,
unmet needs for new assistive technology to help perform
activities that individuals could not do were identified.132

Having access to a walking aid or other assistive technologies
can be a help and provide security for individuals with constant
or fluctuating symptoms. The group found that future observa-
tional studies on the use, satisfaction from and suggestions for
new technology or improvements of existing technology are
needed.

Management of work ability
Recommendation 11 deals with the effectiveness of work-
related interventions. The proportion of employed people who
have work disability due to OA is substantial. Although there
are known occupational risk factors for knee OA and its pro-
gression—for example, heavy work, knee squatting or bending,
lifting and specific sports,18 there are no studies to support the
effect of vocational rehabilitation on pain, physical function
or quality of life specifically in patients with hip or knee OA.
One study in patients with peripheral OA found that a
specialist-run, protocol-based early intervention significantly
reduced the number of days of sick leave compared with stand-
ard primary care.135 The intervention was administered by a
rheumatologist and comprised three main elements: education,
protocol-based clinical management and administrative duties.
The educational part included information about the condition,
reassurance that serious disease was not present, self-
management, exercises, ergonomic care, booklets, optimal level
of physical activity and early return to work. Descriptive
studies have found that environmental factors, such as having
access to public transport or a car for mobility outside home
are facilitators and that the absence of these is associated with
limitations to daily activity.136 137 Some elements in this rec-
ommendation may have to be adapted to the country in which
they are executed, since availability and accessibility of services
in the healthcare and social security system may vary greatly.
The group concluded that there is a clear paucity of research
evidence for work-related interventions in people with hip and
knee OA.

DISCUSSION
Eleven recommendations for the core non-pharmacological
management of people with hip and knee OA were developed
based on research evidence and expert consensus. While the 11
evidence-based recommendations are not exhaustive and do not
include all existing non-pharmacological treatments, they cover
the main principles of non-pharmacological management. The
selected recommendations support a patient-centred, multidis-
ciplinary approach rather than a discipline-specific approach.

There was a considerable body of evidence underlying the
recommendations, with systematic reviews and/or RCTs avail-
able for most. It is worth noting, however, that overall
the research evidence for hip OA was poorer than for knee
OA, limiting conclusions about the effectiveness of non-
pharmacological interventions in this patient group. Moreover,
most trials found in the literature review used pain or physical

function as the primary outcome and surprisingly few included
quality-of-life outcome measures. Mental health, physical
independence, autonomy and social participation have been
reported as important domains by people with OA and older
adults.138 139 Given these observations, the task force recom-
mends that future research should include well-powered studies
to evaluate the effect of core non-pharmacological treatments
specifically in people with hip OA, moderators of effect and the
inclusion of quality-of-life measurements that reflect physical,
mental and social health in their evaluation.

Several RCTs found in the systematic literature review
compared two non-pharmacological interventions and found
no significant differences in pain or physical function between
them. This does not mean that the interventions were ineffect-
ive, but that neither was better than the other. For example, a
well-powered RCT compared a behavioural graded activity
intervention with education and exercise following the Dutch
physiotherapy guideline for patients with hip and/or knee OA
and found no differences between groups.57 Nevertheless, both
groups showed improvements in pain and physical function
over time. Moreover, it was found that non-pharmacological
interventions often consisted of combinations of different treat-
ments, with the combinations varying largely between studies.
This hampered comparisons between studies and also the
ability to define the effect of the individual components, so
that the underpinning of every specific element in some of the
recommendations proved to be difficult. Hence, the aim of
developing detailed recommendations could not always be ful-
filled. However, compared with previous recommendations5–9

the current recommendations are more specific. They provide
substantiated and more detailed recommendations about
content (for patient education, exercise, weight reduction and
combined treatment), frequency (at least 12 sessions, activity
pacing and follow-ups) and mode of delivery (1 : 1, group-based
or home exercise) than previously published recommendations.
In addition, principles for optimising long-term adherence and
effect are described. The optimal exercise volume (‘dose’) could
not be substantiated. Exercise volume is difficult to investigate
as it includes exercises performed at a gym or at the physiother-
apy clinic and the total amount of exercise performed in daily
life. Exercise volume therefore varies widely between indivi-
duals. The matter of timing lacks research evidence and the
topic was included in the research agenda. Furthermore, the
effect sizes for several non-pharmacological interventions
reported in the literature were generally relatively low. It should
be noted, however, that the costs of these interventions are
generally limited, and the occurrence of adverse effects is low.
The results of the LOA in addition to the traditional determin-
ation of the LOE are therefore important, as this reflects the
experts’ interpretation of all the above-mentioned aspects.

Limitations to the methodological quality of the systematic
literature review were that only one person (LF) extracted data
from the literature. According to the assessment of multiple
systematic reviews,140 at least two independent data extractors
are recommended. However, the research fellow (LF) presented
and discussed all results with the conveners ( JWJB, KBH,
TPMVV) and the extracted data were, thereafter, reviewed by
experts in the committee. Another limitation was that, owing
to limited time and resources, no scoring of the methodological
quality of the systematic reviews or individual trials included
in the literature review was done. Also, owing to limited
resources, some potential healthcare providers playing a role in
the management of hip and knee OA, such as the podiatrist or
rehabilitation specialist, were not represented in the task force.
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To obtain a broad consensus and practical applicability of
the recommendations, the task force had an inclusive and
multidisciplinary approach. Nine different professional disci-
plines and people with OA were included in the committee.
The task force followed a procedure similar to that used for
other management recommendations, such as for the general
management of OA, rheumatoid arthritis and ankylosing spon-
dylitis,8 9 141 142 but is the first with such an inclusive
approach. It has been strongly recommended that a minimum
of two patient research partners with the relevant disease are
included in development of recommendations.143 The participa-
tion of the people with OA in this task force was successful,
with their experiential knowledge ensuring that clinical rele-
vance was integrated throughout the process.

Finally, the task force reached consensus on a research and
educational agenda, with general topics including the definition
and nomenclature for non-pharmacological and non-surgical
management and the need for more knowledge on their effect-
iveness in hip OA. Specific needs for additional research and/or
education included the optimisation of tailoring of treatment
and the mode of delivery, the long-term effects of lifestyle
interventions, vocational rehabilitation and footwear, the meas-
urement of adherence and participation and the conduct of
studies with a sufficient sample size. An important subject
regarding education pertained to lifestyle interventions, high-
lighting the need for educational activities not only for health-
care providers, but also for people with OA and the public.
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Appendix 

 

Expert consensus on propositions 

Before the first task force meeting, a general literature search of practice guidelines, 

overviews of systematic reviews and evidence-based recommendations was undertaken to 

obtain an overview of current recommendations and addressed treatment modalities in 

people with hip or knee OA. For this purpose, the databases Medline, Embase, Pedro, 

CINAHL, OTseekers, PsychInfo, AMED, G-I-N and The Cochrane Database of systematic 

reviews were searched up to March 2011. After removing duplicates, 984 hits were retrieved 

and after excluding recommendations on pharmacological or surgical treatment or other 

diagnoses than OA, 31 studies remained. The 31 studies addressed 30 different non-

pharmacological treatment modalities. The results were presented at the first task force 

meeting. All addressed treatment modalities and potential topics for propositions were 

discussed. After the first meeting, the experts were asked to contribute independently with 

10 propositions about non-pharmacological management and its content. Experts’ 

consensus was achieved using the Delphi technique. In total, five Delphi rounds, facilitated 

by the convenor, were performed by e-mail. All members of the task force, except for the 

convenor and the research fellow, responded during each round. The preliminary literature 

review as well as the first Delphi rounds included propositions covering different aspects of 

non-pharmacological treatment, for example thermal modalities, Transcutaneous Electric 

Nerve Stimulation, acupuncture, manual therapy and traction. Consensus on 11 propositions 

was reached in the 5th Delphi round concerning the topics; initial assessment, individualised 

treatment, comprehensive care, principles of life style changes, patient education, exercise, 

and weight loss, footwear, assistive technology, and vocational rehabilitation.   

 

Systematic literature search 

A systematic literature search was undertaken by the research fellow (LF) supported by her 

mentors (JWJB, KBH and TPMVV), using Medline (In-Process & Other Non-Indexed Citations 

1948-), Embase (1980-), AMED (1985-), PsychINFO (1806-), CINAHL (1981-), Cochrane 

Database of Systematic Reviews (2005-), Database of Abstracts of Reviews of Effects (1994-), 

Cochrane Central Register of Controlled Trials (1898-), and PEDro (1929-). The search 

comprised a general and proposition-specific searches and were all performed up to 



 2

February 2012. The general search combined a search query for hip or knee OA with a 

search query for study design. Study designs of interest were; systematic review/meta-

analysis, randomised controlled trial (RCT)/ controlled trial (CT), or observational studies. 

Systematic reviews were included if they had undertaken a literature search of at least two 

databases, were of a time frame of more than one year and presented at least one meta-

analysis of RCTs. Effect-sizes presented in the results derived from the latest systematic 

review containing the largest number of studies. Propositions that were not substantiated by 

at least one meta-analysis of RCT’s were followed by a proposition-specific search for 

RCT/CT’s. If the propositions still was not substantiated, a proposition-specific search for 

observational studies was performed. RCTs were included if they described a random 

allocation procedure and presented between group comparisons. The general search queries 

and proposition-specific search queries for Medline are included in Table S1-2; these were 

adapted for the other databases. Part I, II and III (Table S1-2) were combined with “and” as 

appropriate. The extraction procedures are presented in Figures S1-12. Studies were 

included if they: a. evaluated the effect of non-pharmacological treatment related to the 

propositions; b. used clinical outcomes (pain, physical function, quality of life) or other 

outcomes relevant to the proposition (adherence, activity level, weight, sick-leave); c. 

concerned persons diagnosed with hip or knee OA or with persisting knee pain, if 45 years or 

older. In case of a mixed sample, studies were included if they provided a separate analysis 

for people with hip and/or knee OA or if the majority of included persons were diagnosed 

with hip or knee OA. Reviews, dissertations, case-reports, editorials, commentaries, meeting 

abstracts, and protocols were excluded.  

For every recommendation, all results obtained by the research fellow were discussed with 

the convenor and co-applicants. If needed, the extracted data were then reviewed by a 

committee member and any additional data known by the member could be included. 
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Table S1 General search queries for Medline. These were adapted for other databases.  

General search query 

Part I, Osteoarthritis 

General search query 

Part II, Study design 

SR/ MA 1. exp Meta-Analysis as Topic/  

2. Meta-Analysis.pt.  

3. quantitative review$.tw.  

4. quantitative overview$.tw.  

5.statistical pool$.tw.  

6. data pool$.tw. 

7. (meta analy$ or metaanaly$ or meta?analy$).tw. 

8. exp "Review Literature as Topic"/  

9. Review.pt.  

10. Systematic review$.tw.  

11. or/1-10  

 

OA 1. Osteoarthritis/  

2. osteoarthrit$.tw.  

3. osteoarthros$.tw.  

4. degenerative arthrit$.tw. 

5. arthrosis.tw.  

6. arthroses.tw. 

7. or/1-6 

8. Hip/  

9. Hip Joint/  

10. hip$.tw.  

11. or/8-10  

12. Knee/ 

13. knee$.tw.  

14. exp Knee joint/  

15. or/12-14  

16. 11 or 15  

17. 7 and 16  

18. Osteoarthritis, hip/  

19. Osteoarthritis, Knee/  

20. coxitis.tw.  

21. gonarthritis.tw.  

22. or/17-21 

RCT/ CT 1. randomized controlled trial.pt.  

2. controlled clinical trial.pt.  

3. randomized.ab.  

4. placebo.ab.  

5. drug therapy.fs.  

6. randomly.ab.  

7. trial.ab.  

8. groups.ab. 

9. or/1-8  

10. (animals not (humans and animals)).sh.  

11. 9 not 10  

 

  Obs. 1. exp Cohort Studies/ 

2. cohort stud$.tw. 

3. exp Prospective Studies/ 

4. prospective stud$.tw. 

5. exp Risk/ 

6. risk.tw. 

7. relative risk$.tw. 

8. exp Incidence/ 

9. incidence.tw. 

10. exp Longitudinal Studies/ 

11. longitudinal studies.tw. 

12. or/1-11 

13. exp Case-Control Studies/ 

14. case-control stud$.tw. 

15. exp Retrospective Studies/ 

16. retrospective stud$.tw. 

17. exp Odds Ratio/ 

18. odds ratio$.tw. 

19. or/13-18 

20. exp Cross-Sectional Studies/ 

21. cross-sectional stud$.tw. 

22. exp Prevalence/ 

23. prevalence.tw. 

24. disease frequenc$.tw. 

25. or/20-24 

26. 12 or 19 or 25 

OA, osteoarthritis; SR, systematic review; MA, meta-analysis; RCT/CT, randomised controlled trial/controlled trial; Obs., 

observational studies.  
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Table S2 Proposition-specific search queries for Medline (proposition 1-11). These were adapted for 

other databases.  

4 1. exp Life Style/ or exp Health Behavior/ or exp 

Adaptation, psychological  

2. lifestyle$.tw.  

3. exp goals/  

4. (goal or action plan).tw.  

5. (re adj2 (evaluation or examination)).tw. 

6. (reinforcement or booster or adjustment or 

adherence).tw. 

7. (individual$ adj4 (treatment$ or therap$ or 

prorgram$ ro management$)).tw. 

8. (tailor$ adj4 (treatment$ or therap$ or 

prorgram$ ro management$)).tw. 

9. (target$ adj4 (treatment$ or therap$ or 

prorgram$ ro management$)).tw. 

10. or/1-9  

 

5 1. exp Health Education/ 

2. exp Patient Education as Topic/ 

3. exp Self Care/ 

4. (health education or patient education or 

self care).tw. 

5. (self adj2 manage$).tw. 

6. (information or advice or counsel$).tw. 

7. or/1-6 

 

6 1. exp Exercise Tolerance/ or exp Exercise/ or 

exp Exercise Therapy/  

2. exercise.tw.  

3. physical activity.tw.  

4. or/1-3 

5. (pacing or dose or progression or link$ or 

integrate or adhere$).tw.  

6. 4 and 5  

 

7 Covered by the general search for SR / MA 

 

1 1. Medical History Taking/ 

2. medical history.tw. 

3. exp Physical examination/ 

4. examination.tw. 

5. assessment$.tw. 

6. measurement$.tw. 

7. or/1-6 

8. biopsychosocial.tw. 

9. psychosocial.tw. 

10. exp Holistic Health/ 

11. exp Holistic Nursing/ 

12. holistic.tw. 

13. (comprehensive or thorough or full or complete).tw. 

14. or/8-13 

15. exp "Activities of Daily Living"/ 

16. activit$ of daily living.tw. 

17. exp Disability Evaluation/ 

18. disabilit$.tw. 

19. ((limitation$ or reduc$ or restrict$) and activit$).tw. 

20. ((limitation$ or reduc$ or restrict$) and physical 

function).mp. 

21. or/15-20 

22. social behavior/ or exp social adjustment/ or exp social 

isolation/ or exp social environment/ 

23. (social function$ or social behavior or social adjustment or 

social isolation or social environment).tw. 

24. participation.tw. 

25. exp Work/ 

26. work.tw. 

27. exp Education/ 

28. education.tw. 

29. societal participation.tw. 

30. exp Leisure Activities/ 

31. (leisure or recreation).tw. 

32. or/22-31 

33. pain.tw. 

34. exp Pain Measurement/ 

35. exp Fatigue/ 

36. fatigue.tw. 

37. exp Sleep Disorders/ 

38. sleep.tw. 

39. exp Foot Joints/ 

40. (foot or feet).tw. 

41. exp "Range of Motion, Articular"/ 

42. range of motion.tw. 

43. Muscle Strength/ 

44. (muscle strength or muscular strength).tw. 

45. Joint Instability/ 

6. (joint$ adj2 instability).tw. 

47. alignement.tw. 

48. exp Proprioception/ 

49. proprioception.tw. 

50. joint position sense.tw. 

51. Posture/ 

52. posture.tw. 

53. Comorbidity/ 

54. comorbidity.tw. 

55. exp Body Weight/ 

56. body weight.tw. 

57. body mass index/ 

8 1. exp Weight Loss/ 

2. weight loss$.tw. 

3. (los$ adj2 weight).tw. 

4. weight reduction$.tw. 

5. (reduc$ adj2 weight).tw. 

6. weight decreas$.tw. 

7. (decreas$ adj2 weight).tw. 

8. weight control$.tw. 

9. (control$ adj2 weight).tw. 

10. or/1-9 

11. exp Maintenance/ 

12. (maint$).tw. 

13. (retention$ or preserv$ or sustain$ or 

continu$ or keep).tw. 

14. or/11-13 

15. 10 and 14 

16. exp Diet/ 

17. diet.tw. 

18. exp Health Promotion/ 

19. (nutrition adj2 education).tw. 

20. ((meal or activity or individual or patient) 

adj2 (plan or goal)).tw. 

21. (eating adj2 (behavio$ or trigger$)).tw. 

22. ((self adj3 (monitor$ or record$ or assess$)) 
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and weight).tw. 

23. (portion size or (reduc$ adj2 (fat or sugar or 

salt)) or vegetables).tw. 

24. (((relapse adj2 prediciton) or booster 

session$ or support) and adj2 weight).tw. 

25. or/16-24 

26. 10 or 15 or 25 

 

58. body mass index.tw. 

59. or/33-58 

60. exp Emotions/ 

61. exp Depressive Disorder/ 

62. (emotion$ or depression or mood or fear or anxiety or 

affect or frustration or anger or loneliness or sadness).tw. 

63. or/60-62 

64. exp Motivation/ 

65. motivation$.tw. 

66. exp Attitude to Health/ 

67. exp Health Behavior/ 

68. (health belief$ or health behavior or attitude to health).tw. 

69. or/64-68 

70. 21 or 32 or 63 or 69 

71. 14 or 70 

 

9 1.exp Shoes/  

2.insole$.tw.  

3.lateral wedge$.tw.  

4.shoe$.tw.  

or/1-4  

 

2 1. Individualized medicine/  

2. individual$.tw.  

3. (individual$ adj4 (treatment$ or therap$ or prorgram$ or 

management$)).tw.  

4. (tailor$ adj4 (treatment$ or therap$ or prorgram$ or 

management$)).tw. 

5. (target$ adj4 (treatment$ or therap$ or prorgram$ or 

management$)).tw. 

6. exp Classification/  

7. classif$.tw.  

8. stratif$.tw. 

9. categor$.tw.  

10. or/1-9 

 

10 1. Walkers/  

2. walker$.tw.  

3. (walking adj3 aids).tw.  

4. (walking adj3 stick$).tw.  

5. (walking adj3 frame$).tw.  

6. self-help devices/ or wheelchairs/  

7. assistive device$.tw.  

8. crutch$.tw.  

9. (environmental adj3 modification$).tw.  

10. (height adj3 (bed$ or chair$ or seat$)).tw.  

11. (adaptation$ adj3 home).tw.  

12. (adaptation$ adj3 work).tw.  

13. (cane or canes).tw.  

14. (rail$ adj4 stair$).tw.  

15. (handrail$ or (hand adj rail$)).tw.  

16. (walk adj3 shower).tw.  

17. (automatic adj gear).tw.  

18. (car or cars or driving).tw.  

19. occupational therapy/  

20. or/1-20  

 

3 1. exp health services/ or exp patient care/ or exp preventive 

health services/ or exp rehabilitation/ 

2. exp Patient Care Management/ 

3. (multidisciplinary or rehabilitation or complex intervention 

or package of care).tw. 

4. ((multifaceted or multimodal or integrated or complex or 

combined) adj2 management).tw. 

5. (education or information or advise).tw. 

6. or/1-5 

11 1. exp Rehabilitation, Vocational/ 

2. vocation$.tw. 

3. (occupational adj3 rehabilitation).tw. 

4. exp Work/ 

5. work$.tw. 

6. job$.tw. 

7. career.tw. 

8. exp Employment/ 

9. employment.tw. 

10. exp Disability Evaluation/ 

11. or/1-10 

 

    

 

 

 



osteoarthritis AND systematic reviews/meta-analysis 

MEDLINE (2333), AMED (54), Embase (667), PsychINFO (512),  

CINAHL (669), Cochrane reviews (194), DARE (409) 

2613 hits after removing duplicates 

2613 titles 
 

244 abstracts 

 

EXCLUDED (n=2369) 

-study design 

-not OA 

-interventions not in recommendation 1-11 

-outcomes -Animal 

EXCLUDED (n=141) 

-Study design 

-interventions not in recommendation 1-11 

-Results of the literature search is absent 

TRACKING OF REFERENCE LISTS 

0 MA included 
EXCLUDED (n=96) 

-no MA of RCTs 

-MA of observational studies 

-not OA or separate OA analysis 

-has been updated 

-double publication  

-search strategy not sufficiently described 

-interventions not in recommendation 1-11  

-outcome 

-no access to full-text 

103 systematic reviews retrieved in full-text 

 

7 systematic reviews including meta-analyses included
6, 66, 87, 88, 92, 98, 109

 

 

Figure S1 General literature search combining the search query for osteoarthritis and meta-analysis. 



 

 

 

osteoarthritis AND RCT/CT AND proposition 1 

MEDLINE (936), AMED (139), Embase (1800), PsychINFO (36),  

CINAHL (72), Cochrane Clinical Trials (1179), PEDro (108) 

2260 hits after removing duplicates 

2260 titles 

191 abstracts 

EXCLUDED (n=2069) 

-study design 

-not OA 

-not initial assessment 

-animal 

EXCLUDED (n=187) 

-study design 

-pharmacological intervnetions 

-post-hoc sub-group analyses 

4 RCTs retrieved in full-text 

 

Figure S2 Proposition-specific search literature search for proposition 1.   

EXCLUDED (n=4) 

-baseline data only  

-not a comprehensive initial assessment 

-pharmacology 

1 RCT included
13

 

 

TRACKING OF REFERENCE LISTS 

1 RCT included 



 

osteoarthritis AND RCT/CT AND proposition 2 

MEDLINE (842), AMED (64), Embase (1266), PsychINFO (19),  

CINAHL (19), Cochrane Clinical Trials (1345), PEDro (19) 

2530 hits after removing duplicates 

 2530 titles 

63 abstracts 

EXCLUDED (n=2467) 

-study design  

-not OA  

-not non-pharmacological individualised 

inteventions 

-outcome  

-animal 

EXCLUDED (n=50) 

-study design 

-surgery 

-not individualised intervention 

13 studies retrieved in full-text 

 

Figure S3 Proposition-specific literature search for proposition 2 

EXCLUDED (n=7) 

-study design 

-no separate analysis for OA  

-not individualised intervneiton 

 

9 RCTs included
24-32

 

 

TRACKING OF REFERENCE LISTS 

3 RCT included 



 

osteoarthritis AND RCT/CT AND proposition 3 

MEDLINE (1254), AMED (157), Embase (2289), PsychINFO (17),  

CINAHL (91), Cochrane Clinical Trials (2472), PEDro (90) 

3068 hits after removing duplicates 

3068 titles 

201 abstracts 

EXCLUDED (n=2867) 

-study design 

-not OA 

-intervention other than elements proposed 

in proposition 3 a-f 

EXCLUDED (n=152) 

-study design 

-intervention other than elements proposed 

in recommendation 3 a-f 

-outcome  

49 studies retrieved in full-text 

 

TRACKING OF REFERENCE LISTS 

0 RCT included 

Figure S4 Proposition-specific literature search for proposition 3.  

 

23 RCTs included
24-26, 31, 32, 38-55

 

 

EXCLUDED (n=26) 

-study design 

-no analysis for OA  

-interventions other than the 

comprehensive non-pharmacological 

management proposed in recommendation 

3a-f 

-no between group comparisons  

-outcome 

-double publication 



 

osteoarthritis AND RCT/CT AND proposition 4 

MEDLINE (408), AMED (40), Embase (508), PsychINFO (16),  

CINAHL (140), Cochrane Clinical Trials (1481), PEDro (15) 

1959 hits after removing duplicates 

1959 titles 

148 abstracts 

EXCLUDED (n=1811) 

-study design  

-not OA 

-interventions other than change of lifestyle 

EXCLUDED (n=128) 

-study design  

-not OA  

-not specifically about lifestyle changes 

20 studies retrieved in full-text 

 

Figure S5 Proposition-specific literature search for proposition 4.  

EXCLUDED (n=11) 

-study design 

-not OA 

-not specifically about lifestyle changes  

-outcome 

9 RCTs included
28, 39, 40, 53, 57-60, 63

 

 

TRACKING OF REFERENCE LISTS 

0 RCT included 



 

 

osteoarthritis AND RCT/CT AND proposition 5 

MEDLINE (336), AMED (38), Embase (454), PsychINFO (19),  

CINAHL (11), Cochrane Clinical Trials (423), PEDro (66) 

815 hits after removing duplicates 

815 titles 

76 abstracts 

EXCLUDED (n=739) 

-study design  

-not OA 

-interventions other than education 

EXCLUDED (n=50) 

-study design 

- interventions other than education 

26 studies retrieved in full-text 

 

TRACKING OF REFERENCE LISTS 

1 RCT included 

Figure S6 Proposition-specific literature search for proposition 5.   

 

17 RCTs included
69-85

 

 

EXCLUDED (n=10) 

-study design 

-no separate analysis for OA 

-interventions include both education and 

exercise 



 

 

osteoarthritis AND RCT/CT AND proposition 6 

MEDLINE (93), AMED (11), Embase (89), PsychINFO (2),  

CINAHL (40), Cochrane Clinical Trials (325), PEDro (98) 

429 hits after removing duplicates 

429 titles 

42 abstracts 

 

EXCLUDED (n=387) 

-study design  

-not OA 

-intervention other than exercise 

-animal,   

EXCLUDED (n=24) 

-study design 

-healthy 

- the intervention does not include 

elemtents mentioned in proposition 6 a-c 

-outcome  

18 RCTs retrieved in full-text 

 

Figure S7 Proposition-specific literature search for proposition 6. 

EXCLUDED (n=9) 

-the intervention does not include 

elemtents mentioned in proposition 6 a-c 

-intervention other than exercise 

-outcome  

13 RCTs included
24-26, 29, 31, 38, 46, 57, 58, 77-79, 94

 

 

TRACKING OF REFERENCE LISTS 

4 RCT included 



 

 

osteoarthritis AND RCT/CT AND proposition 8 

MEDLINE (126), AMED (21), Embase (166), PsychINFO (8),  

CINAHL (24), Cochrane Clinical Trials (128), PEDro (45) 

318 hits after removing duplicates 

318 titles 

44 abstracts 

EXCLUDED (n=274) 

-study design  

-not OA 

-interventions other than weight loss 

-animal 

EXCLUDED (n=31) 

-study design  

-otucomes 

-interventions other than weight loss 

-year, published before April 2006 

 13 RCTs retrieved in full-text 

 

Figure S8 Proposition-specific literature search for proposition 8. Time limit April 2006 to February 2012. 

EXCLUDED (n=7) 

-not OA 

-intervention other than weight loss 

-outcomes 

-no between group comparison 

 6 RCTs included
54, 60, 110-113

 

 

TRACKING OF REFERENCE LISTS 

0 RCT included 



 

 

osteoarthritis AND RCT/CT AND proposition 9 

MEDLINE (50), AMED (10), Embase (68), PsychINFO (0),  

CINAHL (21), Cochrane Clinical Trials (82), PEDro (10) 

129 hits after removing duplicates 

129 titles 

33 abstracts 

EXCLUDED (n=96) 

-study design  

-not OA  

-interventions other than shoes or insoles   

EXCLUDED (n=23) 

-study design 

-healthy 

-surgery 

10 studies retrieved in full-text 

 

Figure S9 Proposition-specific search for proposition 9.  

 

EXCLUDED (n=6) 

-healthy 

-study design 

2 RCTs included SHOES
125, 126

 (no time limit) 

1 CT included shock-absorbing insole
124

 (no time limit) 

1 RCT included lateral wedge insole
128

 (time limit: June 2010-Feb 2012)
 

TRACKING OF REFERENCE LISTS 

0 RCT included 



 

 

Osteoarthritis AND RCT/CT AND proposition 10  

MEDLINE (67), AMED (22), Embase (140), PsychINFO (5),  

CINAHL (82), Cochrane Clinical Trials (46), PEDro (20) 

247 hits after removing duplicates 

247 titles 

16 abstracts 

EXCLUDED (n=231) 

-study design  

-not OA  

-interventions other than assistive technology  

EXCLUDED (n=9) 

-study design 

 7 RCTs retrieved in full-text 

 

Figure S10. Proposition-specific literature search for proposition 10.  

 

EXCLUDED (n=6) 

-biomechanical outcomes 

-no between group analyses 

1 RCT included
134

  

 

TRACKING OF REFERENCE LISTS 

0 RCT included 



 

 

EXCLUDED (n=185) 

-study design 

-not OA  

-not investigating assistive technology 

osteoarthritis AND observational studies AND proposition 10 

MEDLINE (131), AMED (3), Embase (131), PsychINFO (2),  

CINAHL (86) 

202 hits after removing duplicates 

202 titles 

17 abstracts 

EXCLUDED (n=8) 

-biomechanics, work participation, PT referral  

-study design 

 9 observational studies retrieved in full-text 

 

Figure S11 Proposition-specific literature search for proposition 10.  

EXCLUDED (n=5) 

-no access to full text 

-study design 

4 observational studies included
130-133

 

 



 

 

Figure S12. Proposition-specific search for proposition 11. 

osteoarthritis AND RCT/CT AND proposition 11 

MEDLINE (375), AMED (41), Embase (445), PsychINFO (24),  

CINAHL (159), Cochrane Clinical Trials (112), PEDro (23) 

773 hits after removing duplicates 

773 titles 

27 abstracts 

EXCLUDED (n=746) 

-study design 

-not OA 

-interventions other than vocational 

rehabilitation 

-animal 

EXCLUDED (n=26) 

-study design 

 1 RCT retrieved in full-text 

 

TRACKING OF REFERENCE LISTS 

0 RCT included  

 1 RCT included
135
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Objective. To develop an evidence- based guideline for the comprehensive management of osteoarthritis (OA) as a collabora-
tion between the American College of Rheumatology (ACR) and the Arthritis Foundation, updating the 2012 ACR recommenda-
tions for the management of hand, hip, and knee OA.

Methods. We identified clinically relevant population, intervention, comparator, outcomes questions and critical outcomes in 
OA. A Literature Review Team performed a systematic literature review to summarize evidence supporting the benefits and harms of 
available educational, behavioral, psychosocial, physical, mind- body, and pharmacologic therapies for OA. Grading of Recommen-
dations Assessment, Development and Evaluation methodology was used to rate the quality of the evidence. A Voting Panel, includ-
ing rheumatologists, an internist, physical and occupational therapists, and patients, achieved consensus on the recommendations.

Results. Based on the available evidence, either strong or conditional recommendations were made for or against the ap-
proaches evaluated. Strong recommendations were made for exercise, weight loss in patients with knee and/or hip OA who are 
overweight or obese, self- efficacy and self- management programs, tai chi, cane use, hand  orthoses for first carpometacarpal 
(CMC) joint OA, tibiofemoral bracing for tibiofemoral knee OA, topical nonsteroidal antiinflammatory drugs (NSAIDs) for knee OA, 
oral NSAIDs, and intraarticular glucocorticoid injections for knee OA. Conditional recommendations were made for balance exer-
cises, yoga, cognitive behavioral therapy, kinesiotaping for first CMC OA, orthoses for hand joints other than the first CMC joint, 
patellofemoral bracing for patellofemoral knee OA, acupuncture, thermal modalities, radiofrequency ablation for knee OA, topical 
NSAIDs, intraarticular steroid injections and chondroitin sulfate for hand OA, topical capsaicin for knee OA, acetaminophen, du-
loxetine, and tramadol.

Conclusion. This guideline provides direction for clinicians and patients making treatment decisions for the management of 
OA. Clinicians and patients should engage in shared decision- making that accounts for patients’ values, preferences, and comor-
bidities. These recommendations should not be used to limit or deny access to therapies.

Guidelines and recommendations developed and/or endorsed by the American College of Rheumatology (ACR) are in-
tended to provide guidance for patterns of practice and not to dictate the care of a particular patient. The ACR considers 
adherence to the recommendations within this guideline to be voluntary, with the ultimate determination regarding their 
application to be made by the clinician in light of each patient’s individual circumstances. Guidelines and recommenda-
tions are intended to promote beneficial or desirable outcomes, but cannot guarantee any specific outcome. Guidelines 
and recommendations developed and endorsed by the ACR are subject to periodic revision, as warranted by the evo-
lution of medical knowledge, technology, and practice. ACR recommendations are not intended to dictate payment or 
insurance decisions. These recommendations cannot adequately convey all uncertainties and nuances of patient care.

The American College of Rheumatology is an independent, professional, medical and scientific society that does not 
guarantee, warrant, or endorse any commercial product or service.
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INTRODUCTION

Osteoarthritis (OA) is the most common form of arthritis, 
affecting an estimated 302 million people worldwide (1–5), and is 
a leading cause of disability among older adults. The knees, hips, 
and hands are the most commonly affected appendicular joints. 
OA is characterized by pathology involving the whole joint, includ-
ing cartilage degradation, bone remodeling, osteophyte forma-
tion, and synovial inflammation, leading to pain, stiffness, swelling, 
and loss of normal joint function.

As OA spans decades of a patient’s life, patients with OA 
are likely to be treated with a number of different pharmaceutical 
and nonpharmaceutical interventions, often in combination. This 
report provides recommendations to guide patients and clinicians 
in choosing among the available treatments. Certain principles of 
management apply to all patients with OA (see Comprehensive 
Management of OA below and Figure 1). Some recommendations 
are specific to a particular joint (e.g., hip, knee, patellofemoral joint, 
first carpometacarpal joint [CMC]) or particular patient populations 
(e.g., those with erosive OA).

METHODS

This guideline, from the American College of Rheumatol-
ogy (ACR) and the Arthritis Foundation (AF), follows the ACR 
guideline development process (https ://www.rheum atolo gy.org/ 
Pract ice-Quali ty/Clini cal-Suppo rt/Clini cal-Pract ice-Guide lines ), 
using the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) methodology to rate the quality of the 
available evidence and to develop the recommendations (6). ACR 

policy guided management of conflicts of interest and  disclosures 
(https ://www.rheum atolo gy.org/Pract ice-Quali ty/Clini cal- 
Suppo rt/Clini cal-Pract ice-Guide lines/ Osteo arthr itis). A full de scrip-
tion of the methods is presented in Supplementary Appendix 1  
(on the Arthritis Care & Research web site at http://onlin elibr ary.
wiley.com/doi/10.1002/acr.24131/ abstract).

Briefly, this work involved 5 teams: 1) a Core Leadership 
Team that supervised and coordinated the project and drafted 
the clinical/population, intervention, comparator, outcomes (PICO) 
questions that served as the basis for the evidence report and 
manuscript; 2) a Literature Review Team that completed the liter-
ature screening and data abstraction and produced the Evidence 
Report (Supplementary Appendix 2, http://onlin elibr ary.wiley.
com/doi/10.1002/acr.24131/ abstract); 3) an Expert Panel that 
had input into scoping and clinical/PICO question development; 
4) a Patient Panel; and 5) an interprofessional Voting Panel that 
included rheumatologists, an internist, physical and occupational 
therapists, and patients (Supplementary Appendix 3, http://onlin e 
l  ibr ary.wiley.com/doi/10.1002/acr.24131/ abstract).

This guideline included an initial literature review limited to 
English- language publications from inception of the databases 
to October 15, 2017, with updated searches conducted on 
August 1, 2018 and relevant papers included. Studies pub-
lished after August 1, 2018 were not evaluated for this guide-
line. Supplementary Appendix 4 (http://onlin elibr ary.wiley.com/
doi/10.1002/acr.24131/ abstract) shows search terms used and 
databases reviewed, and Supplementary Appendix 5 (http://
onlin elibr ary.wiley.com/doi/10.1002/acr.24131/ abstract) high-
lights the study selection process. The guideline evidence 
base results from our own systematic review of randomized 
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 controlled trials (RCTs), rather than focusing on systematic 
reviews and meta- analyses published by others, as was done 
for the 2012 ACR recommendations for the use of nonpharma-
cologic and pharmacologic therapies in hand, hip, and knee 
OA (7). Systematic reviews of observational studies published 
by others were included if, in the opinion of the Voting Panel, 
they added critical information for the formulation of a recom-
mendation: for example, related to adverse effects that may 
not be seen in shorter- duration RCTs. Subsequent updates of 
this guideline will consider studies included here and new RCTs 
published since completion of the literature review for the cur-
rent  publication.

Although RCTs are considered the gold standard for evalu-
ation, a number of limitations of RCTs proved particularly impor-
tant in the formulation of the final recommendations: possible 
publication bias (favoring publication of positive results), inade-
quate blinding, and inadequate provision of active comparators 
and appropriate sham alternatives. Further, short- duration RCTs 
cannot provide adequate prognostic information when applied 
to a complex disease such as OA, in which pathophysiologic 
processes are slowly progressive over decades.

We focused on management options that are available in the 
US and, for pharmacologic therapies, we additionally focused on 
agents that are available in pharmaceutical- grade formulations, 
thus eliminating most nutraceuticals. We limited our review to the 
English- language literature. We reviewed www.clini caltr ials.gov to 
identify phase 2 and 3 trials that may be far enough along to be 
US Food and Drug Administration (FDA)–approved and available 
by the time this guideline was published.

A hierarchy of outcome measures assessing pain and 
function in OA was developed based on the published literature 
(8,9). This hierarchy is detailed in Supplementary Appendix 1 
(http://onlin elibr ary.wiley.com/doi/10.1002/acr.24131/ abstract).

Using GRADE, a recommendation can be either in favor 
of or against the proposed intervention and either strong or 
conditional (10,11). The strength of the recommendation is 
based on a 70% consensus among the Voting Panel mem-
bers. Much of the evidence proved indirect (did not specifically 
address the PICO question as written) and of low- to- moderate 
quality (12,13). The Voting Panel made strong recommenda-
tions when it inferred compelling evidence of efficacy and that 
benefits clearly outweighed harms and burdens. Thus, a strong 
recommendation means that the Voting Panel was confident 
that the desirable effects of following the recommendation 
outweigh potential undesirable effects (or vice versa), so the 
course of action would apply to all or almost all patients, and 
only a small proportion of patients would not want to follow the 
recommendation.

The Voting Panel made conditional recommendations 
when the quality of the evidence proved low or very low and/

Figure  1. Recommended therapies for the management of 
osteoarthritis (OA). Strongly and conditionally recommended 
approaches to management of hand, knee, and/or hip OA are 
shown. No hierarchy within categories is implied in the figure, with 
the recognition that the various options may be used (and reused) 
at various times during the course of a particular patient’s disease.  
* = Exercise for knee and hip OA could include walking, strengthening, 
neuromuscular training, and aquatic exercise, with no hierarchy 
of one over another. Exercise is associated with better outcomes 
when supervised. ** = Knee brace recommendations: tibiofemoral 
(TF) brace for TF OA (strongly recommended), patellofemoral (PF) 
brace for PF OA (conditionally recommended). *** = Hand orthosis 
recommendations: first carpometacarpal (CMC) joint neoprene 
or rigid orthoses for first CMC joint OA (strongly recommended), 
orthoses for joints of the hand other than the first CMC joint 
(conditionally recommended). RFA = radiofrequency ablation; 
NSAIDs = nonsteroidal antiinflammatory drugs; IA = intraarticular.
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or the balance of benefits versus harms and burdens was suffi-
ciently close that shared decision- making between the patient 
and the clinician would be particularly important. Conditional 
recommendations are those for which the majority of informed 
patients would choose to follow the recommended course of 
action, but some would not (14,15). Thus, conditional recom-
mendations are particularly value-  and preference- sensitive 
and always warrant a full shared decision- making approach 
involving a complete and clear explication of benefits, harms, 
and burdens in language and in a context that patients under-
stand (16). Where recommendations are made regarding 
a particular approach, details and references regarding that 
approach can be found in the Evidence Report (Supplemen-
tary Appendix 2, http://onlin elibr ary.wiley.com/doi/10.1002/
acr.24131/ abstract).

RESULTS/RECOMMENDATIONS

Comprehensive management of OA

A comprehensive plan for the management of OA in an 
individual patient may include educational, behavioral, psycho-
social, and physical interventions, as well as topical, oral, and 
intraarticular medications. Recommendations assume appropri-
ate appli cation of physical, psychological, and/or pharmacologic 
therapies by an appropriate provider. Goals of management and 

principles for implementing those goals have broad applicability 
across patients. However, for some patients at some time points, 
a single physical, psychosocial, mind- body, or pharmacologic 
intervention may be adequate to control symptoms; for others, 
multiple interventions may be used in sequence or in combina-
tion. Which interventions and the order in which interventions 
are used will vary among patients. An overview of a general 
approach to management of OA is outlined in Figure 1 for rec-
ommended options, but no specific hierarchy of one option over 
another is implied other than on the basis of strength of the rec-
ommendation. Figure 2 summarizes the approaches that were 
not recommended.

Treatment decisions should take the personal beliefs and 
preferences of the patient, as well as the patient’s medical sta-
tus, into consideration. This guideline applies to patients with 
OA with no specific contraindications to the recommended 
therapies. However, each patient should be assessed for the 
presence of medical conditions, such as hypertension, cardi-
ovascular disease, heart failure, gastrointestinal bleeding risk, 
chronic kidney disease, or other comorbidities, that might have 
an impact on their risk of side effects from certain pharmacologic 
agents, as well as injuries, disease severity, surgical history, and 
access to and  availability of services (transportation, distance, 
ability to take time off work, cost, insurance coverage) that might 
have an impact on the choice of physical, psychological, and 
mind- body approaches. It is assumed that such an assessment 

Figure 2. Therapies recommended against (physical, psychosocial, and mind- body approaches [A] and pharmacologic approaches [B]) 
in the management of hand, knee, and/or hip osteoarthritis. No hierarchy within categories is implied in the figure. TENS = transcutaneous 
electrical nerve stimulation; TNF = tumor necrosis factor; IL- 1 = interleukin- 1; PRP = platelet- rich plasma; IA = intraarticular.
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will be performed prior to finalization of an individual treatment 
plan. When choosing among pharmacologic therapies, man-
agement should begin with treatments with the least systemic 
exposure or toxicity.

Patients may experience a variety of additional symptoms 
as a result of the pain and functional limitations arising from 
OA and/or comorbidities. These include mood disorders, such 
as depression and anxiety, altered sleep, chronic widespread 
pain, and impaired coping skills. The Patient Panel noted that 
the broader impact of OA on these comorbidities is of particular 
importance when choosing among treatment options and best 
addressed by a multimodal treatment plan, rather than one that 
is limited to the prescription of a single medication. Measures 
aimed at improving mood, reducing stress, addressing insom-
nia, managing weight, and enhancing fitness may improve the 
patient’s overall well- being and OA treatment success. Indeed, 
interventions that have proven beneficial in the management of 
chronic pain may prove useful in OA (17) even when data specific 
to patients with OA are limited.

Unless otherwise specified, recommendations regarding 
physical, psychosocial, and mind- body approaches assume that 
the patient will be adding the intervention to usual care. For the 
purposes of this guideline, usual care includes the use of maxi-
mally recommended or safely tolerated doses of over- the coun-
ter oral nonsteroidal antiinflammatory drugs (NSAIDs) and/or   
acetaminophen, as has generally been explicitly permitted in clini-
cal trials of nonpharmacologic interventions.

Physical, psychosocial, and mind- body approaches  
(Table 1)

During the GRADE analysis, clinical trials involving physical 
modalities and mind- body approaches were often designated 
as yielding low- quality evidence because blinding with regard to 
the active treatment was not always possible. This contributed 
to a preponderance of conditional recommendations for physical 
modalities and mind- body approaches. The delivery of instruction 
by physical and occupational therapists is helpful, and often essen-
tial, for the appropriate initiation and maintenance of exercise as 
a part of OA management. In addition to exercise, physical and 
occupational therapists often incorporate self- efficacy and self- 
management training, thermal therapies, and instruction in use of 
and fitting of splints and braces in their practices. Most patients 
with OA are likely to experience benefit from referral to physical 
therapy and/or occupational therapy at various times during the 
course of their disease.

Exercise is strongly recommended for patients with 
knee, hip, and/or hand OA.

Though exercise is strongly recommended for all OA patients, 
there is considerably more evidence for the use of exercise in the 
treatment of knee and hip OA than for hand OA, and the vari-
ety of exercise options studied is far greater. While patients and 
 providers seek recommendations on the “best” exercise and the 
ideal dosage (duration, intensity, and frequency), current evidence 

Table  1. Recommendations for physical, psychosocial, and mind- body approaches for the management of oste-
oarthritis of the hand, knee, and hip
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is insufficient to recommend specific exercise prescriptions. 
Broad recommendations suggesting one form of exercise over 
another are based largely on expert opinion. A substantial body 
of literature (see Evidence Report, Supplementary Appendix 2 
[http://onlin elibr ary.wiley.com/doi/10.1002/acr.24131/ abstract])  
supports a wide range of appropriate exercise options and sug-
gests that the vast majority of OA patients can participate in, 
and benefit from with regard to pain and function, some form 
of exercise. Exercise recommendations to patients should focus 
on the patient’s preferences and access, both of which may be 
important barriers to participation. If a patient does not find a cer-
tain form of exercise acceptable or cannot afford to participate or 
arrange transportation to participate, he or she is not likely to get 
any benefit from the suggestion to pursue that exercise.

In the majority of studies that assessed the role of aerobic 
exercise in the management of OA, walking was the most com-
mon form of exercise evaluated, either on a treadmill or as super-
vised, community- based, indoor fitness walking. Other studies 
used supervised group cycling on stationary bicycles. Strengthe-
ning exercises have included the use of isokinetic weight machines, 
resistance exercise training with and without props such as elastic 
bands, and isometric exercise. Neuromuscular training has been 
developed to address muscle weakness, reduced sensorimotor 
control, and functional instability specifically seen with knee OA, with 
a series of dynamic maneuvers of increased complexity. Aquatic 
exercise often encompasses aspects of aerobic fitness exercises 
and exercises for enhancing joint range of motion, in a low- impact 
environment.

A specific hierarchy of these various forms of exercise could 
not be discerned from the literature. Patient participants on the 
Patient and Voting Panels raised the concern that patients who 
are in pain might be hesitant to participate in exercise. There is 
no uniformly accepted level of pain at which a patient should or 
should not exercise, and a common- sense approach of shared 
decision- making between the treating clinician and the patient 
regarding when to initiate an exercise program is advisable. How-
ever, clinical trials of exercise for OA include patients with pain and 
functional limitations due to OA, and improvements in OA- specific 
outcomes have been demonstrated; thus, results are likely to be 
generalizable to most patients with pain due to OA.

Although there is currently insufficient evidence to recom-
mend one form of exercise over another, patients will likely ben-
efit from advice that is as specific as possible, rather than simple 
encouragement to exercise. Given the wide range of evidence- 
based exercise interventions shown to effectively improve pain 
and function in OA, all patients should be encouraged to consider 
some form of exercise as a central part of their treatment plan. 
Individual preferences, access, and affordability are likely to play 
a role in what works best for an individual patient. Overall, exer-
cise programs are more effective if supervised, often by physical 
therapists and sometimes in a class setting, rather than when 
performed by the individual at home. They also tend to be more 

effective when combined with self- efficacy and self- management 
interventions or weight loss programs.

Few studies have employed monitoring devices or pre-  and 
postintervention assessment of cardiovascular or musculoskeletal 
fitness, so targets using these devices or assessments are not 
available. Future research is essential to establish specific exercise 
guidelines that will direct the patient and provider toward more 
individualized exercise prescriptions.

Balance exercises are conditionally recommended for 
patients with knee and/or hip OA.

Balance exercises include those that improve the ability to 
control and stabilize body position (American Physical Therapy 
Association: http://www.apta.org/Balan ceFal ls/). Although one 
might expect balance exercises to help reduce the risk of falls in 
patients with OA, RCTs to date have not addressed this outcome 
in this population, and the low quality of evidence addressing the 
use of balance exercises necessitates only a conditional recom-
mendation for balance exercises.

Weight loss is strongly recommended for patients with 
knee and/or hip OA who are overweight or obese.

A dose- response has been noted with regard to the amount 
of weight loss that will result in symptom or functional  improvement 
in patients with OA (18). A loss of ≥5% of body weight can be 
associated with changes in clinical and mechanistic outcomes. 
Furthermore, clinically important benefits continue to increase with 
weight loss of 5–10%, 10–20%, and >20% of body weight. The 
efficacy of weight loss for OA symptom management is enhanced 
by use of a concomitant exercise program.

Self-efficacy and self-management programs are strongly 
recommended for patients with knee, hip, and/or hand OA.

Although effect sizes are generally small, the benefits of 
participation in self- efficacy and self- management programs are 
consistent across studies, and risks are minimal. These programs 
use a multidisciplinary group–based format combining sessions 
on skill- building (goal- setting, problem- solving, positive thinking), 
education about the disease and about medication effects and 
side effects, joint protection measures, and fitness and exercise 
goals and approaches. Health educators, National Commission 
for Certification Services–certified fitness instructors, nurses, 
physical therapists, occupational therapists, physicians, and 
patient peers may lead the sessions, which can be held in person 
or online. In the studies reviewed, sessions generally occurred 3 
times weekly, but varied from 2 to 6 times weekly.

Tai chi is strongly recommended for patients with knee 
and/or hip OA.

Tai chi is a traditional Chinese mind- body practice that com-
bines meditation with slow, gentle, graceful movements, deep 
 diaphragmatic breathing, and relaxation. The efficacy of tai chi may 

http://onlinelibrary.wiley.com/doi/10.1002/acr.24131/abstract
http://www.apta.org/BalanceFalls/
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reflect the holistic impact of this mind- body practice on strength, 
balance, and fall prevention, as well as on depression and self- 
efficacy.

Yoga is conditionally recommended for patients with 
knee OA.

Yoga is a mind- body practice with origins in ancient Indian  
philosophy and typically combines physical postures, breath-
ing tech  niques, and meditation or relaxation (National Center for  
Complementary and Integrative Health [NCCIH]: https ://nccih. 
nih.gov/healt h/yoga). Though far less well studied than tai chi, 
yoga may be helpful in OA through a similar blend of physical and 
psychosocial factors. Due to lack of data, no recommendation 
can be made regarding use of yoga to help manage symptoms 
of hip OA. Other mind- body practices could not be assessed due 
to insufficient evidence, as well as a lack of standard definitions of 
certain interventions (hypnosis, qi gong).

Cognitive behavioral therapy (CBT) is conditionally 
 recommended for patients with knee, hip, and/or hand OA.

There is a well- established body of literature (19,20) sup-
porting the use of CBT in chronic pain conditions, and CBT 
may have relevance for the management of OA. Trials have 
demonstrated improvement in pain, health- related quality of life, 
negative mood, fatigue, functional capacity, and disability in con-
ditions other than OA. In OA, limited evidence suggests that CBT 
may reduce pain (21). Further research is needed to establish 
whether or not benefits in OA are related to alteration in mood, 
sleep, coping, or other factors that may co- occur with, result 
from, or be a part of the experience of OA (22).

Cane use is strongly recommended for patients with 
knee and/or hip OA in whom disease in 1 or more joints 
is causing a sufficiently large impact on ambulation, joint 
 stability, or pain to warrant use of an assistive device.

Tibiofemoral knee braces are strongly recommended for 
patients with knee OA in whom disease in 1 or both knees is 
causing a sufficiently large impact on ambulation, joint sta-
bility, or pain to warrant use of an assistive device, and who 
are able to tolerate the associated inconvenience and burden 
associated with bracing.

Patellofemoral braces are conditionally recommended for 
patients with patellofemoral knee OA in whom disease in 1 or 
both knees is causing a sufficiently large impact on ambula-
tion, joint stability, or pain to warrant use of an assistive device.

The recommendation is conditional due to the variability in 
results across published trials and the difficulty some patients will 
have in tolerating the inconvenience and burden of these braces. 
Optimal management with knee bracing is likely to require that cli-
nicians are familiar with the various types of braces and where 

they are available and have expertise in fitting the braces. Patient 
Voting Panel members strongly emphasized the importance of 
coordination of care between primary care providers, specialists, 
and providers of braces.

Kinesiotaping is conditionally recommended for patients 
with knee and/or first CMC joint OA.

Kinesiotaping permits range of motion of the joint to which 
it is applied, in contrast to a brace, which maintains the joint in a 
fixed position. Published studies have examined various products 
and methods of application, and blinding with regard to use is not 
possible, thereby limiting the quality of the evidence.

Hand orthoses are strongly recommended for patients 
with first CMC joint OA.

Hand orthoses are conditionally recommended for pa-
tients with OA in other joints of the hand.

A variety of mechanical supports are available, including 
digital orthoses, ring splints, and rigid or neoprene orthoses, 
some of which are intended for specifically affected joints (e.g., 
first CMC joint, individual digits, wrist) and some of which sup-
port the entire hand. In addition, gloves may offer benefit by 
providing warmth and compression to the joints of the hand. 
Data are insufficient to recommend one type of orthosis over 
another for use in the hand. Patients considering these inter-
ventions will likely benefit from evaluation by an occupational 
therapist.

Modified shoes are conditionally recommended against 
in patients with knee and/or hip OA.

Modifications to shoes can be intended to alter the bio-
mechanics of the lower extremities and the gait. While optimal 
footwear is likely to be of considerable importance for those 
with knee and/or hip OA, the available studies do not define the 
best type of footwear to improve specific outcomes for knee or 
hip OA.

Lateral and medial wedged insoles are conditionally rec-
ommended against in patients with knee and/or hip OA.

The currently available literature does not demonstrate clear 
efficacy of lateral or medial wedged insoles.

Acupuncture is conditionally recommended for patients 
with knee, hip, and/or hand OA.

Although a large number of trials have addressed the use of 
acupuncture for OA, its efficacy remains a subject of controversy. 
Issues related to the use of appropriate blinding, the validity of 
sham controls, sample size, effect size, and prior expectations  
have arisen with regard to this literature. Variability in the results 
of RCTs and meta- analyses is likely driven, in part, by differ-
ences in the type of controls and the intensity of the control  

https://nccih.nih.gov/health/yoga
https://nccih.nih.gov/health/yoga
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interventions used. In addition, the benefits of acupuncture 
result from the large contextual effect plus small differences in 
outcomes between “true” and “sham” acupuncture. The latter 
is of the same magnitude as the effect of full- dose acetami-
nophen versus placebo. The greatest number of positive trials 
with the largest effect sizes have been carried out in knee OA. 
Positive trials and meta- analyses have also been published 
in a variety of other painful conditions and have indicated 
that acupuncture is effective for analgesia. While the “true” 
magnitude of effect is difficult to discern, the risk of harm is 
minor, resulting in the Voting Panel providing a conditional 
 recommendation.

Thermal interventions (locally applied heat or cold) are 
conditionally recommended for patients with knee, hip, and/
or hand OA.

The method of delivery of thermal interventions varies 
considerably in published reports, including moist heat, dia-
thermy (electrically delivered heat), ultrasound, and hot and 
cold packs. Studies using diathermy or ultrasound were more 
likely to be sham controlled than those using other heat delivery 
modalities. The heterogeneity of modalities and short duration 
of benefit for these interventions led to the conditional recom-
mendation.

Paraffin, an additional method of heat therapy for the 
hands, is conditionally recommended for patients with hand 
OA.

Radiofrequency ablation is conditionally recommended 
for patients with knee OA.

A number of studies have demonstrated potential analgesic 
benefits with various ablation techniques but, because of the het-
erogeneity of techniques and controls used and lack of long- term 
safety data, this recommendation is conditional.

Massage therapy is conditionally recommended against 
in patients with knee and/or hip OA.

Massage therapy encompasses a number of techniques 
aimed at affecting muscle and other soft tissue (NCCIH: 
https ://nccih.nih.gov/healt h/massa ge/massa geint roduc tion.
htm#hed2). Studies addressing massage have suffered from 
high risk of bias, have included small numbers of patients, 
and have not demonstrated benefit for OA- specific outcomes. 
Patient participants on the Patient and Voting Panels noted 
that some studies have shown positive outcomes and minimal 
risk and felt strongly that massage therapy was beneficial for 
symptom management (23). However, based on the available 
evidence regarding OA specifically, a conditional recommenda-
tion against the use of massage for reduction of OA symptoms 
is made, though the Voting Panel acknowledged that massage 
may have other benefits.

Manual therapy with exercise is conditionally recom-
mended against over exercise alone in patients with knee 
and/or hip OA.

Manual therapy techniques may include manual lymphatic 
drainage, manual traction, massage, mobilization/manipulation, 
and passive range of motion and are always used in conjunction 
with exercise (http://guide toptp racti ce.apta.org/conte nt/1/SEC38.
extract). A limited number of studies have addressed manual ther-
apy added to exercise versus exercise alone in hip and knee OA. 
Although manual therapy can be of benefit for certain conditions, 
such as chronic low back pain, limited data in OA show little addi-
tional benefit over exercise alone for managing OA symptoms.

Iontophoresis is conditionally recommended against in 
patients with first CMC joint OA.

There are no published RCTs evaluating iontophoresis for OA 
in any anatomic location.

Pulsed vibration therapy is conditionally recommended 
against in patients with knee OA.

Few trials have addressed pulsed vibration therapy, and 
in the absence of adequate data, we conditionally recommend 
against its use.

Transcutaneous electrical stimulation (TENS) is strongly 
recommended against in patients with knee and/or hip OA.

Studies examining the use of TENS have been of low quality 
with small size and variable controls, making comparisons across 
trials difficult. Studies have demonstrated a lack of benefit for knee 
OA.

Pharmacologic management (Table 2)

RCTs of pharmacologic agents may be subject to a variety 
of limitations, including generalizability of their findings across 
patients. Publication bias may reduce the likelihood that negative 
trials will become part of the published literature. Statistically sig-
nificant findings may represent benefits so small that they are not 
clinically important to patients. We have highlighted these consid-
erations where relevant.

Topical NSAIDs are strongly recommended for patients 
with knee OA and conditionally recommended for patients 
with hand OA.

In keeping with the principle that medications with the 
least systemic exposure (i.e., local therapy) are preferable, 
topical NSAIDs should be considered prior to use of oral 
NSAIDs (24). Practical considerations (e.g., frequent hand 
washing) and the lack of direct evidence of efficacy in the 
hand lead to a conditional recommendation for use of topical 
NSAIDs in hand OA. In hip OA, the depth of the joint beneath 
the skin surface suggests that topical NSAIDs are unlikely to 

https://nccih.nih.gov/health/massage/massageintroduction.htm#hed2
https://nccih.nih.gov/health/massage/massageintroduction.htm#hed2
http://guidetoptpractice.apta.org/content/1/SEC38.extract
http://guidetoptpractice.apta.org/content/1/SEC38.extract
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confer benefit, and thus, the Voting Panel did not examine 
use in hip OA.

Topical capsaicin is conditionally recommended for 
patients with knee OA and conditionally recommended 
against in patients with hand OA.

Topical capsaicin is conditionally recommended for treat-

ment of knee OA due to small effect sizes and wide confidence 

intervals in the available literature. We conditionally recommend 

against the use of topical capsaicin in hand OA because of a 

lack of direct evidence to support use, as well as a potentially 

increased risk of contamination of the eye with use of topical 

capsaicin to treat hand OA. In hip OA, the depth of the joint 

beneath the skin surface suggests that topical capsaicin is 

unlikely to have a meaningful effect, and thus, the Voting Panel 

did not examine use of topical capsaicin in hip OA. Insufficient 

data exists to make recommendations about the use of topical 

lidocaine preparations in OA.

Oral NSAIDs are strongly recommended for patients with 
knee, hip, and/or hand OA.

Oral NSAIDs remain the mainstay of the pharmacologic man-
agement of OA, and their use is strongly recommended. A large 
number of trials have established their short- term efficacy. Oral 
NSAIDs are the initial oral medication of choice in the treatment of 

OA, regardless of anatomic location, and are recommended over 
all other available oral medications.

While this guideline did not address the relative merits of dif-
ferent NSAIDs, there is evidence suggesting that certain agents 
may have more favorable side effect profiles than others (25–27). 
Clinical considerations aimed at risk mitigation for the safe use of 
NSAIDs, such as appropriate patient selection, regular monitoring 
for the development of potential adverse gastrointestinal, cardio-
vascular, and renal side effects and potential drug interactions, were 
not specifically included in the GRADE process for the formulation of 
recommendations. Doses should be as low as possible, and NSAID 
treatment should be continued for as short a time as possible.

Intraarticular glucocorticoid injections are strongly rec-
ommended for patients with knee and/or hip OA and condi-
tionally recommended for patients with hand OA.

Trials of intraarticular glucocorticoid injections have demon-
strated short- term efficacy in knee OA. Intraarticular glucocorti-
coid injection is conditionally, rather than strongly, recommended 
for hand OA given the lack of evidence specific to this anatomic 
 location. There are insufficient data to judge the choice of short- 
acting over long- acting preparations or the use of low rather than 
high doses. A recent report (28) raised the possibility that specific 
steroid preparations or a certain frequency of steroid injections 
may contribute to cartilage loss, but the Voting Panel was uncer-
tain of the clinical significance of this finding, particularly since 

Table 2. Recommendations for the pharmacologic management of osteoarthritis of the hand, knee, and hip
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change in cartilage thickness was not associated with a worsen-
ing in pain, functioning, or other radiographic features.

Ultrasound guidance for intraarticular glucocorticoid 
injection is strongly recommended for injection into hip joints.

When available, ultrasound guidance for steroid injection 
may help ensure accurate drug delivery into the joint, but is not 
required for knee and hand joints. However, imaging guidance for 
injection into hip joints is strongly recommended.

Intraarticular glucocorticoid injections versus other injec-
tions are conditionally recommended for patients with knee,  
hip, and/or hand OA.

In OA generally, intraarticular glucocorticoid injection is con-
ditionally recommended over other forms of intraarticular injection, 
including hyaluronic acid preparations. Head- to- head compari-
sons are few, but the evidence for efficacy of glucocorticoid injec-
tions is of considerably higher quality than that for other agents.

Acetaminophen is conditionally recommended for patients 
with knee, hip, and/or hand OA.

In clinical trials, the effect sizes for acetaminophen are very small, 
suggesting that few of those treated experience important benefit, 
and meta- analysis has suggested that use of acetamin ophen as 
monotherapy may be ineffective (29). Longer- term treatment is no 
better than treatment with placebo for most individuals. Members 
of the Patient Panel noted that, for most individuals, acetaminophen 
is ineffective. For those with limited pharmacologic options due to 
intolerance of or contraindications to the use of NSAIDs, acetami-
nophen may be appropriate for short- term and episodic use. Regu-
lar monitoring for hepatotoxicity is required for patients who receive 
acetaminophen on a regular basis, particularly at the recommended 
maximum dosage of 3 gm daily in divided doses.

Duloxetine is conditionally recommended for patients 
with knee, hip, and/or hand OA.

While studied primarily in the knee, the effects of duloxetine 
may plausibly be expected to be similar for OA of the hip or hand. 
While a variety of centrally acting agents (e.g., pregabalin, gab-
apentin, selective serotonin reuptake inhibitors, serotonin norepi-
nephrine reuptake inhibitors, and tricyclic antidepressants) have 
been used in the management of chronic pain, only duloxetine has 
adequate evidence on which to base recommendations for use 
in OA. However, in considering all the ways in which OA may be 
affecting an individual patient, shared decision-making between 
the physician and patient may include consideration of any of 
these agents. Considering the utility of these agents in pain man-
agement generally, their use may be an appropriate target of future 
investigations specific to OA. Evidence suggests that duloxetine 
has efficacy in the treatment of OA when used alone or in combi-
nation with NSAIDs; however, there are issues regarding tolerabil-
ity and side effects. No recommendations were made for the other 

centrally acting agents due to lack of direct studies of relevance 
in OA.

Tramadol is conditionally recommended for patients with 
knee, hip, and/or OA.

Recent work has highlighted the very modest level of ben-
eficial effects in the long- term (3 months to 1 year) management 
of non- cancer pain with opioids (30). Nonetheless, there are cir-
cumstances in which tramadol or other opioids may be appropriate 
in the treatment of OA, including when patients may have con-
traindications to NSAIDs, find other therapies ineffective, or have 
no available surgical options. Patient Panel input demonstrated 
a high level of understanding concerning addiction potential, but 
also included an appreciation for the role of these agents when 
other pharmacologic and physical options have been ineffective. 
However, RCT evidence addressing the use of tramadol and other 
opioids for periods longer than 1 year is not available. Clinical trials 
have demonstrated some symptomatic efficacy, though concerns 
regarding potential adverse effects remain. If an opioid is being 
considered, tramadol is conditionally recommended over non- 
tramadol opioids.

Non-tramadol opioids are conditionally recommended 
against in patients with knee, hand, and/or hip OA with the 
recognition that they may be used under certain circum-
stances, particularly when alternatives have been exhausted.

As noted above, evidence suggests very modest benefits of 
long- term opioid therapy and a high risk of toxicity and depen-
dence. Use of the lowest possible doses for the shortest possible 
length of time is prudent, particularly since a recent systematic 
review and meta- analysis suggests that less pain relief occurs dur-
ing longer trials in the treatment of non- cancer chronic pain (30).

Colchicine is conditionally recommended against in 
patients with knee, hip, and/or hand OA.

Two very small studies have suggested analgesic benefit of 
colchicine in OA, but the quality of the data was low. In addition, 
potential adverse effects, as well as drug interactions, may occur 
with use of colchicine.

Fish oil is conditionally recommended against in patients 
with knee, hip, and/or hand OA.

Fish oil is the most commonly used dietary supplement in the 
US (31). Despite its popularity, only 1 published trial has addressed 
its potential role in OA. This study failed to show  efficacy of a 
higher dose of fish oil over a lower dose.

Vitamin D is conditionally recommended against in 
patients with knee, hip, and/or hand OA.

A number of trials in OA demonstrated small effect sizes 
with vitamin D treatment, while others have shown no benefit and 
 pooling data across studies yielded null results. In addition, limited 
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and questionable health benefits from vitamin D supplementation 
have been suggested in other contexts (32,33).

Bisphosphonates are strongly recommended against in 
patients with knee, hip, and/or hand OA.

Though a single small study of an oral bisphosphonate sug-
gested a potential analgesic benefit in OA, the preponderance of 
data shows no improvement in pain or functional outcomes.

Glucosamine is strongly recommended against in pa-
tients with knee, hip, and/or hand OA.

Pharmaceutical- grade preparations of glucosamine are 
available and have been studied in multiple trials. However, 
discrepancies in efficacy reported in studies that were industry 
sponsored as opposed to publicly funded have raised serious 
concerns about publication bias (34,35). In addition, there is 
a lack of a clear biologic understanding of how efficacy would 
vary with the type of salt studied. The data that were deemed to 
have the lowest risk of bias fail to show any important benefits 
over placebo. These recommendations represent a change from 
the prior conditional recommendation against the use of glu-
cosamine. The weight of the evidence indicates a lack of efficacy 
and large placebo effects. Nonetheless, glucosamine remains 
among the most commonly used dietary supplements in the 
US (31), and clinicians should be aware that many patients per-
ceive that glucosamine is efficacious. Patients also often perceive 
that different glucosamine formulas are associated with different 
degrees of efficacy and seek advice on brands and manufactur-
ers. The potential toxicity of glucosamine is low, though some 
patients exposed to glucosamine may show elevations in serum 
glucose levels (36).

Chondroitin sulfate is strongly recommended against in 
patients with knee and/or hip OA as are combination prod-
ucts that include glucosamine and chondroitin sulfate, but is 
conditionally recommended for patients with hand OA.

A single trial suggested analgesic efficacy of chondroitin sul-
fate, without evidence of harm, in hand OA.

Hydroxychloroquine is strongly recommended against in 
patients with knee, hip, and/or hand OA.

Well- designed RCTs of hydroxychloroquine, conducted in 
the subset of patients with erosive hand OA, have demonstrated 
no efficacy.

Methotrexate is strongly recommended against in pa-
tients with knee, hip, and/or hand OA.

Well- designed RCTs of methotrexate, conducted in the subset 
of patients with erosive hand OA, have demonstrated no  efficacy.

Intraarticular hyaluronic acid injections are conditionally 
recommended against in patients with knee and/or first CMC 
joint OA and strongly recommended against in patients with 
hip OA.

In prior systematic reviews, apparent benefits of hyaluronic 
acid injections in OA have been reported. These reviews have not, 
however, taken into account the risk of bias of the individual pri-
mary studies. Our review showed that benefit was restricted to 
the studies with higher risk of bias: when limited to trials with low 
risk of bias, meta- analysis has shown that the effect size of hyal-
uronic acid injections compared to saline injections approaches 
zero (37). The finding that best evidence fails to establish a benefit, 
and that harm may be associated with these injections, motivated 
the recommendation against use of this treatment.

Many providers want the option of using hyaluronic acid injec-
tions when glucocorticoid injections or other interventions fail to 
adequately control local joint symptoms. In clinical practice, the 
choice to use hyaluronic acid injections in the knee OA patient who 
has had an inadequate response to nonpharmacologic therapies, 
topical and oral NSAIDs, and intraarticular steroids may be viewed 
more favorably than offering no intervention, particularly given the 
impact of the contextual effects of intraarticular hyaluronic acid 
injections (38). The conditional recommendation against is con-
sistent with the use of hyaluronic acid injections, in the context 
of shared decision- making that recognizes the limited evidence 
of benefit of this treatment, when other alternatives have been 
exhausted or failed to provide satisfactory benefit. The conditional 
recommendation against is not intended to influence insurance 
coverage decisions.

In contrast, the evidence of lack of benefit is of higher 
quality with respect to hyaluronic acid injection in the hip. We 
therefore strongly recommend against hyaluronic acid injec-
tions in hip OA.

Intraarticular botulinum toxin injections are conditionally 
recommended against in patients with knee and/or hip OA.

The small number of trials of intraarticular botulinum toxin 
treatment in knee or hip OA suggest a lack of efficacy. This treat-
ment has not been evaluated in hand OA and, therefore, no 
 recommendation is made with regard to OA of the hand.

Prolotherapy is conditionally recommended against in 
patients with knee and/or hip OA.

A limited number of trials involving a small number of partici-
pants have shown small effect sizes of prolotherapy in knee or hip 
OA. However, injection schedules, injection sites, and compara-
tors have varied substantially between trials. This treatment has 
not been evaluated in hand OA and, therefore, no recommenda-
tion is made with regard to OA of the hand.
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Platelet-rich plasma treatment is strongly recommended 
against in patients with knee and/or hip OA.

In contrast to intraarticular therapies discussed above, there is 
concern regarding the heterogeneity and lack of standardization in 
available preparations of platelet- rich plasma, as well as techniques 
used, making it difficult to identify exactly what is being injected. 
This treatment has not been evaluated in hand OA and, therefore, 
no recommendation is made with regard to OA of the hand.

Stem cell injections are strongly recommended against 
in patients with knee and/or hip OA.

There is concern regarding the heterogeneity and lack of 
standardization in available preparations of stem cell injections, as 
well as techniques used. This treatment has not been evaluated in 
hand OA and, therefore, no recommendation is made with regard 
to OA of the hand.

Tumor necrosis factor inhibitors and interleukin-1 recep-
tor antagonists are strongly recommended against in patients 
with knee, hip, and/or hand OA.

Tumor necrosis factor inhibitors and interleukin- 1 receptor 
antagonists have been studied in trials using both subcutaneous 
and intraarticular routes of administration. Efficacy has not been 
demonstrated, including in erosive hand OA. Therefore, given their 
known risks of toxicity, we strongly recommended against their 
use for any form of OA.

Initial observations addressing the use of anti–nerve growth 
factor (anti- NGF) agents suggest that significant analgesic benefits 
may occur but that incompletely explained important safety issues 
may arise. A small subset of patients treated with these agents 
had rapid joint destruction leading to early joint replacement. The 
FDA temporarily halted clinical trials of anti- NGF as a result, but 
trials have since resumed, with ongoing collection of longer- term 
efficacy and safety data. As none of these agents were approved 
for use by the FDA and the longer- term data were not available at 
the time of the literature review and Voting Panel meeting, we are 
unable to make recommendations regarding the use of anti- NGF 
therapy.

DISCUSSION

These 2019 ACR/AF recommendations for the manage-
ment of OA are based on the best available evidence of ben-
efit, safety, and tolerability of physical, educational, behavioral, 
psychosocial, mind- body, and pharmacologic interventions, as 
well as the consensus judgment of clinical experts. The GRADE 
approach used provided a comprehensive, explicit, and trans-
parent methodology for developing recommendations for OA 
management. The choice of any single or group of interventions 
may vary over the course of the disease or with patient and 
provider preferences, and is optimally arrived at through shared 
decision- making.

The Voting Panel made strong recommendations for patients 
to participate in a regular, ongoing exercise program. The litera-
ture provides support for choice from a broad menu of exercises 
for patients with OA. The effectiveness of an exercise program 
is enhanced when patient preferences and access to exercise 
programs are considered, as well as when they are supervised 
or coupled with self- efficacy, self- management, and weight loss 
programs. Strong recommendations were also made for weight 
loss in patients with knee and/or hip OA who are overweight 
or obese, self- efficacy and self- management programs, tai chi, 
cane use, first CMC joint orthoses, tibiofemoral bracing, topical 
NSAIDs for knee OA and oral NSAIDs for hand, knee, and/or 
hip OA, and intraarticular glucocorticoid injections for knee and/
or hip OA. The Voting Panel made conditional recommenda-
tions for balance exercises, yoga, CBT, kinesiotaping, orthoses 
for hand joints other than the first CMC, patellofemoral bracing, 
acupuncture, thermal modalities, radiofrequency ablation, topical 
NSAIDs, intraarticular steroid injections and chondroitin sulfate for 
hand OA, topical capsaicin for knee OA, acetaminophen, dulox-
etine, and tramadol. The recommendations provide an array of 
options for a comprehensive approach for optimal management 
of OA encompassing the use of educational, physical, behavioral, 
psychosocial, mind- body, and pharmacologic interventions. The 
availability, accessibility, and affordability of some of these inter-
ventions vary, but in many communities the AF, as well as local 
hospitals and other health- related agencies, offer free self- efficacy 
and self- management programs.

For some patients with more limited disease in whom med-
ication is required, topical NSAIDs represent an appropriate first 
choice. For others, particularly with hip OA or polyarticular involve-
ment, oral NSAIDs are more appropriate. The appropriate use of 
other oral agents, particularly acetaminophen and opioids, will 
continue to evolve (39–41).

Despite the many options available, some patients may con-
tinue to experience inadequate symptom control; others will expe-
rience adverse effects from the available interventions. Clinicians 
treating patients in these circumstances should choose interven-
tions with a low risk of harm, but both clinicians and patients may be 
dissatisfied with the options and unsure of how to choose among 
them. There are controversies in interpretation of the evidence, 
particularly with regard to the use of glucosamine and chondroitin, 
acupuncture, and intraarticular hyaluronic acid injections. Nonethe-
less, the process of updating treatment guidelines permits scrutiny 
of the state of the literature and identification of critical gaps in our 
knowledge about best practices. Further, it highlights the need for 
ongoing, appropriately funded,  high- quality clinical research, as 
well as development of new treatment  modalities, to address the 
human and economic impact of the most common form of arthritis.

No effective disease- modifying agents for OA have yet been 
identified though phase 2 and 3 trials are underway, and, for the 
time being, preventive strategies focus on weight management 
and injury prevention. Development of more effective therapies that  
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permit a sophisticated and individualized approach to the patient 
with OA await the outcome of future investigation. Important direc-
tions for research include gaining a more comprehensive under-
standing of the optimal types of exercises and the modifications that 
should be used based on disease location and severity, study of 
the intensity of exercise that would be optimal for a given individual 
(https ://health.gov/pagui delin es/second-editi on/report.aspx), defin-
ing optimal footwear for patients with knee and hip OA and under-
standing the interaction between footwear and exercise, conducting 
rigorous RCTs for physical modality options in hand OA, assessing 
a broader array of outcomes, including fall prevention, assessing 
optimal use of oral, topical, and injectable agents alone and in com-
bination, obtaining a better understanding of the role of integrative 
medicine, including massage, herbal products, medical marijuana, 
and additional mind- body interventions, and exploring agents with 
novel mechanisms of action for prevention and treatment.

In conclusion, optimal management requires a comprehen-
sive, multimodal approach to treating patients with hand, hip, and/
or knee OA offered in the context of shared decision- making with 
patients, to choose the safest and most effective treatment pos-
sible. A large research agenda remains to be addressed, with a 
need for more options with greater efficacy for the millions of peo-
ple worldwide with osteoarthritis.

Addendum. Therapies that were approved after the 
original systematic literature review are not included in these 
 recommendations.
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Objective: To update and expand upon prior Osteoarthritis Research Society International (OARSI)
guidelines by developing patient-focused treatment recommendations for individuals with Knee, Hip,
and Polyarticular osteoarthritis (OA) that are derived from expert consensus and based on objective
review of high-quality meta-analytic data.
Methods: We sought evidence for 60 unique interventions. A systematic search of all relevant databases
was conducted from inception through July 2018. After abstract and full-text screening by two inde-
pendent reviewers, eligible studies were matched to PICO questions. Data were extracted and meta-
analyses were conducted using RevMan software. Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) Evidence Profiles were compiled using the GRADEpro web application.
Voting for Core Treatments took place first. Four subsequent voting sessions took place via anonymous
online survey, during which Panel members were tasked with voting to produce recommendations for all
joint locations and comorbidity classes. We designated non-Core treatments to Level 1A, 1B, 2, 3, 4A, 4B,
or 5, based on the percentage of votes in favor, in addition to the strength of the recommendation.
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Results: Core Treatments for Knee OA included arthritis education and structured land-based exercise
programs with or without dietary weight management. Core Treatments for Hip and Polyarticular OA
included arthritis education and structured land-based exercise programs. Topical non-steroidal anti-in-
flammatory drugs (NSAIDs) were strongly recommended for individuals with Knee OA (Level 1A). For
individuals with gastrointestinal comorbidities, COX-2 inhibitors were Level 1B and NSAIDs with proton
pump inhibitors Level 2. For individuals with cardiovascular comorbidities or frailty, use of any oral NSAID
was not recommended. Intra-articular (IA) corticosteroids, IA hyaluronic acid, and aquatic exercise were
Level 1B/Level 2 treatments for Knee OA, dependent upon comorbidity status, but were not recommended
for individuals with Hip or Polyarticular OA. The use of Acetaminophen/Paracetamol (APAP) was condi-
tionally not recommended (Level 4A and 4B), and the use of oral and transdermal opioids was strongly not
recommended (Level 5). A treatment algorithmwas constructed in order to guide clinical decision-making
for a variety of patient profiles, using recommended treatments as input for each decision node.
Conclusion: These guidelines offer comprehensive and patient-centered treatment profiles for in-
dividuals with Knee, Hip, and Polyarticular OA. The treatment algorithm will facilitate individualized
treatment decisions regarding the management of OA.

© 2019 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
Introduction

Knee and hip osteoarthritis (OA) rank highly among global
causes of disability and chronic pain1. OA is also responsible for
substantial health and societal costs, both directly and as a conse-
quence of impaired work productivity and early retirement2e6.
Treatment Guidelines derived from expert synthesis of systematic
appraisal of existing evidence have an important role in promul-
gating effective treatment approaches and advocating for access of
patients to appropriate remedies.

Hereweupdate andexpandpriorOsteoarthritis Research Society
International (OARSI) Guidelines to address non-surgical manage-
ment of Knee, Hip and Polyarticular OA7,8. In addition, we provide
guidance for four subgroups representative of clinically relevant
comorbidity heuristics that are common in people with OA and
confound its treatmente (1) gastrointestinal (GI) comorbidities, (2)
cardiovascular (CV) comorbidities, (3) frailty, and (4) widespread
pain and/or depression. To enhance the generalizability and utility
of the guidelines, we developed a conceptual treatment pathway
that accommodates a range of patient profiles and disease stages.

Methods

We developed these guidelines following the process described
by the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) methodology (available at www.
gradeworkinggroup.com), which was adapted for the current
project as described below 9. Conflicts of interest and disclosures
were determined and managed according to OARSI Ethics Com-
mittee policies.

Teams involved (see Appendix for a list of panel and team members)

A Core Expert Panel (six members) led by a chair (TM) consisted
of content and methodological experts; they supervised the project
and were responsible for defining the project scope, crafting the
clinical questions, coordinating with the Literature Review Team,
providing feedback on the evidence report, and drafting the
manuscript based on voting by a panel (described below). A Liter-
ature Review Team led by a chair (RB) consisted of methodological
experts in evidence based medicine, meta-analysis, and Guideline
Development process including GRADE; they performed the liter-
ature review, graded the quality of evidence, developed the sum-
mary of findings tables, produced an evidence report and drafted
the manuscript. The chair of the Core Expert Panel (TM) and the
chair of the Literature Review Team (RB) both participated in and
engaged in oversight of the respective activities of both teams in
order to ensure ease of information transfer and pragmatic logistic
planning. A Voting Panel (13 members) was drawn from the fields
of rheumatology, orthopedic surgery, primary care, sports medi-
cine, physical therapy, and pharmacology, embodying the wide
international representation of OARSI. This group was selected for
its diverse expertise and experience in OA management both in
academic medicine and private practice. We recruited a Patient
Panel consisting of three patients/advocates from Europe and the
United States. During a special session convened at the 2018 OARSI
convention, we conveyed our findings to the Patient Panel and
received their commentary on the content and solicited sugges-
tions for relevant additions to the final report. The structure of the
Final Evidence Report was predicated on the guidance we received
from the Patient Panel.

Systematic literature search

The key clinical questions addressed in the guidelines were
determined a priori using the patient/population/problem, inter-
vention, comparison/control, outcome (PICO) format developed by
the Core Expert Panel10. The full list of PICO questions is available in
Supplementary Table 1. The Literature Review Team, in consulta-
tion with the Core Expert Panel, devised and executed a systematic
literature search based on the PICO questions. We searched Med-
line, PubMed, EMBASE, Google Scholar, and the Cochrane Data-
bases from inception through December 2017 (Supplementary
Table 2). We manually searched the reference lists of the most
recent systematic reviews and meta-analyses and reviewed the
supplements of OARSI, American College of Rheumatology (ACR)
and European League Against Rheumatism (EULAR) conference
proceedings that had been published through December 2017. The
systematic search was updated on July 12th, 2018.

Study selection and PICO question matching

We included randomized controlled trials (RCTs), systematic
reviews, and meta-analyses involving adults with symptomatic
knee and/or hip OA that reported on outcomes of interest. Out-
comes of interest and their relative importance were determined
by the Core Expert Panel a priori in accordance with GRADE
methodology (Supplementary Table 3). The same critical and
important outcomes were applicable to each PICO question. We
utilized a web-based screening platform to conduct abstract

http://www.gradeworkinggroup.com
http://www.gradeworkinggroup.com
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screening and full text screening of the references procured from
our literature search (http://rheumatology.tuftsmedicalcenter.org/
CTCIA/). During the abstract screening stage, two independent re-
viewers (EV, MO) scrutinized the title and abstract of each refer-
ence to determine potential eligibility. Abstracts that were included
after the abstract screening stage were deemed eligible for full text
review, during which full manuscripts for each abstract were ob-
tained and examined thoroughly by the same independent re-
viewers (EV, MO). Upon completion of abstract and full text
screening, any discordant responses were resolved by a third
reviewer (RB). The final included references were matched to a
respective PICO question; this document was disseminated to the
Core Expert Panel prior to initiating data extraction. Panel members
were tasked with alerting the Literature Review Team of potential
omissions or inappropriate inclusions.

Data extraction and analysis

Data were extracted using RevMan software (MO)11. We
assessed the quality of evidence at the individual study level using
the Cochrane Risk of Bias tool12. For continuous outcomes stan-
dardized mean differences (SMDs) and 95% Confidence Intervals
(CI) were calculated for each study. To account for clinical and
methodological heterogeneity, we conducted meta-analyses using
random effects models13. We analyzed dichotomous outcomes
using the Mantel-Haenszel method and reported the results as risk
ratios (RRs) with 95% CIs14. Inconsistency was assessed with the I2

statistic; between-trial variance was assessed using Tau
squared15,16. Studies contributing heavily to high levels of incon-
sistency, and/or between-trial variability, were annotated in foot-
notes and brought to the attention of the Core Expert Panel and the
voting panel. All meta-analyses were conducted using RevMan
software11. Data extraction, analyses, and study quality ratingswere
double-checked by a second reviewer for consistency and accuracy
(EV).

We planned a priori sensitivity analyses limiting by study
quality, in which we chose to eliminate “Very Low Quality” RCTs.
The definition of “Very Low Quality” was agreed upon by the
Literature Review Team and the Core Expert Panel a priori and
referred to those RCTs that received �2 High Risk of Bias ratings or
one specific High Risk Rating in the “Other” category in addition to
�2 Unclear Risk ratings or �3 Unclear Risk of Bias ratings in di-
mensions other than the “Other” category using the Cochrane Risk
of Bias tool12. Within the final Evidence Report, sensitivity analyses
limiting by study quality took precedence over the full analysis sets
that included Very Low Quality trials. The Voting Panel was given
full access to both sets of results.

Quality assessment and evidence report formulation

The OARSI updated guidelines should be considered, in context,
as a systematic literature review supporting a GRADE process of
expert evaluation of the evidence base and its quality, and subse-
quent voting and formulating recommendations. Though we sys-
tematically reviewed the literature and performed updated meta-
analyses of relevant outcomes for 97% of the included in-
terventions, we could not provide full-scale meta-analytic reports
for each of these meta-analyses for this manuscript, because it
extends beyond the scope of this manuscript and due to the space
and resource constraints. The Core Expert panel reviewed all rele-
vant materials, including RevMan files and GRADE tables, prior to
the initiation of voting. Voting Panel members were also presented
with all supplementary materials pertaining to the background
analyses of the GRADE Evidence Tables throughout the voting
process, had the opportunity to review the evidence synthesis, as
well as the primary data contributing to each analysis, and form
their own judgments about the credibility of results. Voting Panel
members were given opportunities to discuss and debate the re-
sults of the evidence synthesis and primary data, and to re-vote if
necessary.

These guidelines were constructed according to GRADE meth-
odological standards9. GRADE methodology centers on the objec-
tive assessment of evidence quality and encourages evidence-based
voting. Decision-making that occurred in all stages of guideline
development was transparent and consensus-based, and to further
promote objectivity, formal voting sessions were anonymous. The
quality of evidence was assessed at the outcome level by the
following criteria: summary of study-level risk of bias assessments,
inconsistency between trial results, indirectness of the evidence to
that particular PICO, and imprecision of the effect estimate. We
constructed GRADE Evidence Profiles for each PICO question and
generated Evidence Tables by exporting the results of all analyses
from RevMan into GRADEpro web-based software17. We compiled
GRADE Evidence Profiles both for full analysis sets and for the
sensitivity analyses limited by study quality. Two independent re-
viewers (MO, RB) did GRADE quality assessments; conflicts were
resolved by consensus. We attempted to minimize indirectness by
enforcing strict study inclusion criteria. For example, studies with
mixed knee and hip populations were segregated to “Mixed OA”
tables, and the evidence for “Knee only” and “Hip only” OA
comprised studies with populations consisting solely of partici-
pants with OA of each respective joint location. In recognizing the
potential for small study effects among several intervention classes
of OA treatment, the Panel incorporated downgrades for potential
small study effects in a GRADE quality assessment rubric that was
drafted a priori (Supplementary Table 4). In our ratings of impre-
cision, we penalized trials with extremely small sample size (�30
participants) with two quality downgrades. We also accounted for
deficiencies in sample size by incorporating strict guidelines that
downgraded the quality of evidence either once or twice for
imprecision based on the magnitude of the CI of observed effect
estimates using validated benchmarks. The panel members were
provided with the additional materials describing trial sponsorship
and author affiliations. Further details of our GRADE quality eval-
uation rubric are available in Supplementary Table 4.

In the event that no adequate evidence was found for a given
intervention, evidence quality was designated by default as “Very
Low”. Completed GRADE Evidence Profiles were compiled in a
comprehensive final Evidence Report (available in the Online Data
Supplement).

Formulation of recommendations

Recommendations formulated by GRADE methodology possess
both directionality (“in favor” or “against”) and strength (“strong”
or “conditional”)18. We identified three determinants of the direc-
tion and strength of recommendations, adapted from GRADE
methodology: magnitude of estimates of effect of the interventions
on critical outcomes, confidence in those estimates, and estimates
of typical values and preferences. Since we did not present data on
individuals' values and preferences, we asked that the Voting Panel
members make inferences about values and preferences based on
their experiences with the target population.

Voting and consensus building

Voting on recommendations was carried out online using a
web-based and anonymous survey application (http://www.
surveymonkey.com). We held an initial voting session during
which Voting Panelmembers selected Core Treatments (treatments

http://rheumatology.tuftsmedicalcenter.org/CTCIA/
http://rheumatology.tuftsmedicalcenter.org/CTCIA/
http://www.surveymonkey.com
http://www.surveymonkey.com
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deemed appropriate for use by the majority of patients in nearly
any scenario and deemed safe in conjunction with first line and
second line treatments) from a pre-specified list of candidates;
during this session, Voting Panel members were asked simply to
indicate agreement or disagreement with the inclusion of a
particular treatment in the list of Core Treatments for a given joint
location. Three subsequent voting sessions took place during
which Voting Panel members were asked to select the direction-
ality and strength of their recommendations for the remainder of
the treatments from voting matrices that were stratified by
comorbidities. To facilitate processing of the results and to
accommodate potential lack of consensus, additional voting ses-
sions and supplementary group discussions were planned in
advance.

Interpreting the recommendations

The key to formulating recommendations by GRADE method-
ology is to assess the balance between benefits and harms of a
particular intervention19. Strong recommendations typically
indicate that Voting Panel members feel confident that the ben-
efits of a particular intervention outweigh the harms, or that the
harms outweigh the benefits. Conversely, an intervention may
receive a conditional recommendation if it carries risks that could
potentially outweigh the benefits. Other factors that influence the
direction and strength of recommendations include evidence
quality and the uncertainty in values and preferences. In-
terventions that are supported by high quality evidence are more
likely to receive strong recommendations. A higher degree of
uncertainty in values and preferences is more likely to result in a
conditional recommendation.

Direction and strength of recommendations (Table I)

Core Treatment selections were designated as “strong recom-
mendations in favor” by default. Level designations based on
percentage of votes “in favor” and strength of recommendation
are shown in Table I. The list of “Recommended Treatments”- i.e.,
those reaching Level 1A, 1B, or 2 is shown in Tables IIeIV. The full
percentage gradient of votes “in favor” is displayed alongside the
corresponding strata in Supplementary Tables 5, 6, and 7. In-
terventions that are strongly not recommended for use, and the
rationales behind their designations, are presented in
Supplementary Table 8.

Good Clinical Practice Statements

This term was used to describe statements that are supple-
mentary to treatment recommendations and were made based on
expert experience in the absence of direct, supportive RCT evi-
dence. Good Clinical Practice Statements were developed during
the course of extensive discussion which took place among Core
Expert Panel members and Voting Panel members after the
Table I
Translating voting data into the treatment algorithm

Level % in favor % against % Conditional/strong

Level 1A 75e100 0e25 >50 strong
Level 1B 75e100 0e25 >50 conditional
Level 2 60e74 26e40 conditional by default
Level 3 41e59 41e59 conditional by default
Level 4B 26e40 60e74 conditional by default
Level 4A 0e25 75e100 >50 conditional
Level 5 0e25 75e100 >50 strong Ta
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completion of all voting. All Core Expert Panel members and Voting
Panel members were given the opportunity to review the Good
Clinical Practice Statements, and they were adopted with
consensus of both panels. Good Clinical Practice Statements are
intended to act as qualifiers for existing treatment recommenda-
tions, not to act as stand-alone recommendations.

Results

Systematic literature search (Fig. 1)

Our systematic search returned 12,535 potentially relevant ab-
stracts. Of these,1,190 were eligible for full text review, and 407 RCT
reports contained extractable data on outcomes of interest and
were included in our Final Evidence Report.

Algorithm of non-surgical treatment pathway for knee, hip, and
polyarticular osteoarthritis (Fig. 2)

The algorithm was designed as a patient-centered guide to
clinical practice by incorporating typical assessment cycles and
treatment selections that accommodate different comorbidity
profiles. The initial assessment predicates the structure of the
subsequent treatment pathway for an individual patient based on
joint localization (item 1) and clinically relevant comorbidities
(item 2) and establishes goals and expectations. Items 3 and 4
concern clinical, emotional, and environmental factors that influ-
ence the intensity of the treatment and the individual's capacity to
adhere to treatment. Factors assessed at the initial visit can be
monitored for change at follow-up assessments. During the initial
assessment, clinicians select Core Treatment(s) tailored to indi-
vidual needs and preferences. However, depending on an in-
dividual's current clinical status and preferences, Level 1A (strong
recommendation) or 1B treatments (conditional recommendation)
can be added. Tables IIeIV display treatment recommendations for
Knee, Hip, and Polyarticular OA, with stratification for comorbidity
groups.

In selecting an initial treatment option, clinicians are advised to
choose a treatment from the “Level 1A” strata of the treatment
selection tables. In circumstances where no treatments have been
strongly recommended, clinicians are advised to select an appro-
priate non-pharmacologic or pharmacologic treatment from the
“Level 1B” strata. Good clinical practice statements were intended
to provide supportive information on specific intervention types
based on expert experience and are applicable throughout the
course of the regimen, as appropriate. Re-assessments present an
opportunity to assess treatment response and explore barriers to
adherence and/or adjust the intervention dosage. Individuals who
do not achieve an acceptable state despite using recommended
treatments will need additional support and advice, or referral to a
specialized multidisciplinary pain clinic or surgical intervention.

Recommendations for knee osteoarthritis (Table II)

Core Treatments (treatments deemed appropriate for use by the
majority of patients in nearly any scenario and deemed safe for use
in conjunction with first line and second line treatments)

Structured land-based exercise programs, dietary weight man-
agement in combination with exercise, and mind-body exercise
(such as Tai Chi and Yoga) were considered by the panel to be
effective and safe for all patients with Knee OA, regardless of co-
morbidity. These treatments are recommended for use alone or
along with interventions of any recommendation level, as deemed
appropriate for the individual. Education about OA is considered a
standard of care, despite a lack of RCT data addressing the topic.
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Clinicians are encouraged to continually provide their patients with
necessary information about OA disease progression and self-care
techniques and to promote hope, optimism, and a positive expec-
tation of benefit from treatment.

Level 1A recommendations (�75% in favor & >50% strong
recommendation)

Topical non-steroidal anti-inflammatory drugs (NSAIDs) were
strongly recommended for use in Knee OA patients with no
comorbidities. High quality evidence involving a large number of
patients showed modest benefits over the course of 12 weeks. The
adverse events from topical NSAIDs were minimal and mild. The
most common adverse events associated with topical NSAIDs were
local skin reactions, which were minor and transient. Topical
NSAIDs were also strongly recommended for Knee OA patients with
GI or CV comorbidities and for patients with frailty for the same
reasons as described above.

No interventions were strongly recommended for use for in-
dividuals with Knee OA with concomitant widespread pain disor-
ders (e.g., fibromyalgia) and/or depression.

Level 1B (�75% in favor & >50% conditional recommendation) and
level 2 (60e74% in favor) recommendations

Aquatic exercise, gait aids, cognitive behavioral therapy with an
exercise component, and self-management programs were the
recommended non-pharmacologic options for individuals with
Knee OA and no comorbidities, and for individuals with GI or CV
comorbidities or with widespread pain disorders and/or depres-
sion. Aquatic exercise, though it is supported by a modest evidence
base and demonstrates robust benefits on pain and objective
measures of function, received a conditional recommendation
because of accessibility issues, financial burden, as well as issues
with uptake. Aquatic exercise was not recommended for patients
who suffered from frailty due to potential risk of accidental injury.

Use of Oral NSAIDs was conditionally recommended for in-
dividuals with Knee OA who do not have comorbid conditions. The
Panel recommends the use of non-selective NSAIDs, preferably
with the addition of a proton pump inhibitor (PPI), or selective COX-
2 inhibitors. For individuals with GI comorbidities, selective COX-2
inhibitors and non-selective NSAIDs in combination with a PPI
were conditionally recommended due to their benefits on pain and
functional outcomes, but more importantly, because they have a
more favorable upper GI safety profile than non-selective NSAIDs.
NSAIDs of any class were not recommended for patients with CV
comorbidities due to evidence associating NSAID use with height-
ened CV risk20e23. NSAIDs were not recommended in patients with
frailty. However, a Good Clinical Practice Statement was made
specifying that when NSAIDs are chosen for treatment of at-risk
patients (including patients with frailty) those with more favor-
able safety profiles may be used at the lowest possible dose, for the
shortest possible treatment duration.

The use of intra-articular corticosteroids (IACS) and hyaluronan
(IAHA) were conditionally recommended in individuals with knee
OA in all groups. AGood Clinical Practice Statement applying to intra-
articular (IA) treatments for all comorbidity subgroups was added,
noting that intra-articular corticosteroid (IACS) may provide short
term pain relief, whereas Intra-articular hyaluronic acid (IAHA)
may have beneficial effects on pain at and beyond 12 weeks of
treatment and a more favorable long-term safety profile than
repeated IACS.

Conditionally recommended treatments for patients with
widespread pain and/or depression included oral NSAIDs of any
category, duloxetine, IACS, IAHA and topical NSAIDs. Use of
duloxetine was supported by moderate quality evidence in a large
number of patients and was specifically recommended for this



Fig. 1. Flowchart of the trial selection process.
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comorbidity class due to its specific effects on depressive symp-
toms. With regard to the use of topical NSAIDs in patients with
widespread pain, the Voting Panel members explicitly noted that
the number of joints being treated, as well as the concomitant use
of any oral NSAID, should be carefully monitored in this population
due to potential risk of exceeding total recommended doses of a
NSAID. The following Good Clinical Practice Statementwas made for
patients with Knee OA and widespread pain and/or depression:
based on a clinical assessment, referral to a multidisciplinary
chronic/widespread pain management program may be appro-
priate for the best management of their symptoms.
Recommendations for hip osteoarthritis (Table III)

Core Treatments (treatments deemed appropriate for use by the
majority of patients in nearly any scenario and deemed safe for use
in conjunction with first line and second line treatments)

For patients with Hip OA, only structured land-based exercise
programs were considered eligible for Core Treatment designation.
Arthritis education was, again, considered a standard of care.
Level 1A recommendations (�75% in favor & >50% strong
recommendation)

No treatment was strongly recommended for use in Hip OA
patients of any comorbidity subgroup. This could partially be due to
a lack of direct evidence in support of treatments for Hip OA.
Level 1B (�75% in favor & >50% conditional recommendation) and
level 2 (60e74% in favor) recommendations

Despite a lack of direct evidence, mind-body exercise (Tai Chi or
Yoga) was conditionally recommended for Hip OA patients in all
comorbidity subgroups because its favorable efficacy and safety
profile in patients with Knee OA was considered generalizable to
Hip OA. Self-management programs were also conditionally rec-
ommended for patients in all comorbidity subgroups; use of these
programs resulted in a modest benefit on quality of life in one RCT
conducted in individuals with Hip OA. Cognitive behavioral therapy
was only recommended for patients with widespread pain and/or
depression. The use of gait aids was recommended in patients from
each comorbidity subgroup, with the exception of patients with
widespread pain and/or depression. Dietary weight management
was not recommended for Hip OA individuals of any comorbidity
subgroup because of lack of direct evidence for its effectiveness
specifically for symptoms of Hip OA. A Good Clinical Practice State-
ment was made that dietary weight management may be recom-
mended for certain individuals (e.g., individuals presenting with
body mass index�30 kg/m2) of any comorbidity subgroup as a part
of a healthy lifestyle regimen.

Use of oral NSAIDs was conditionally recommended for Hip OA
patients without comorbidities and for patients with widespread
pain and/or depression. In both treatment profiles, non-selective
NSAIDs preferably with the addition of a PPI, and selective COX-2
inhibitors were conditionally recommended. For patients with GI
comorbidities, the use of oral NSAIDs was restricted to selective



Fig. 2. Treatment algorithm.
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COX-2 inhibitors or non-selective NSAIDs in combination with a
PPI. Though no pharmacologic treatment option was conditionally
recommended for Hip OA patients with comorbid CV conditions or
frailty, a Good Clinical Practice Statement was made specifying that
NSAIDs with more favorable safety profiles may be used in high-
risk patients (including patients with frailty) at the lowest
possible dose, for the shortest possible treatment duration, for
symptomatic relief.

The following Good Clinical Practice Statement was made for
patients with Hip OA and widespread pain and/or depression:
based on a clinical assessment, referral to a multidisciplinary
chronic/widespread pain management program may be appro-
priate for the best management of their symptoms.

Recommendations for polyarticular osteoarthritis (Table IV)

Core Treatments (treatments deemed appropriate for use by the
majority of patients in nearly any scenario and deemed safe for use
in conjunction with first line and second line treatments)

Structured land-based exercise programs were designated as
Core Treatments for patients with Polyarticular OA, with arthritis
education as a standard of care.

Level 1A recommendations (�75% in favor & >50% strong
recommendation)

No treatment was strongly recommended for use in patients of
any comorbidity subgroup with Polyarticular OA.

Level 1B (�75% in favor & >50% conditional recommendation) and
level 2 (60e74% in favor) recommendations

Gait aids and mind-body exercise were conditionally recom-
mended for patients with Polyarticular OA of any comorbidity
subgroup even in the absence of direct evidence, due to their
favorable efficacy and safety profiles in individuals with Knee OA.
Self-management programs were also conditionally recommended
for patients in all comorbidity subgroups. Dietary weight man-
agement, with or without an exercise component, was condition-
ally recommended for individuals with Polyarticular OA with no
comorbid conditions, with GI or CV conditions, and with wide-
spread pain and/or depression. Dietary weight management was
not recommended for individuals with frailty due to potential risks
associated with weight loss in these conditions. Cognitive behav-
ioral therapy was recommended for individuals with widespread
pain and/or depression.

Non-selective NSAIDs, preferably with the addition of a PPI, and
selective COX-2 inhibitors were conditionally recommended for
individuals with Polyarticular OA without comorbidities and for
individuals with widespread pain and/or depression. For in-
dividuals with GI comorbidities, the use of oral NSAIDs was
restricted to selective COX-2 inhibitors or non-selective NSAIDs in
combination with a PPI. Though oral NSAIDs overall were not rec-
ommended for individuals with Polyarticular OA with cardiovas-
cular conditions or frailty, the following Good Clinical Practice
Statement was made: NSAIDs with more favorable safety profiles
may be used in high-risk patients (including patients with frailty) at
the lowest possible dose, for the shortest possible treatment
duration, for symptomatic relief.

Though locally administered interventions such as IACS and
IAHA are generally not indicated for Polyarticular OA, topical
NSAIDs were conditionally recommended for individuals without
comorbidities, with GI and CV comorbidities, and with frailty. For
individuals with Polyarticular OA, the number of joints being
treated, as well as the concomitant use of any oral NSAID, should be
carefully monitored by the treating physician to avoid the potential
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risk of exceeding total recommended doses of NSAIDs. Topical
NSAIDs were not recommended for patients with Polyarticular OA
and comorbid widespread pain disorders and/or depression.

The following Good Clinical Practice Statement was made for
individuals with Polyarticular OA and widespread pain and/or
depression: based on a clinical assessment, referral to a multidis-
ciplinary chronic/widespread pain management program may be
appropriate for the best management of symptoms.

Non-recommended treatments for knee, hip, and polyarticular OA

We recommend against using any interventions graded as Level
3, Level 4A, or Level 4B (Supplementary Tables 5, 6, and 7). Level 5
interventions were strongly recommended against, indicating that
there are no clinical scenarios in which these treatments would be
deemed appropriate for individuals with OA. Level 5 interventions
and the rationale behind their designation are shown in
Supplementary Table 8.

Discussion

These updated OARSI guidelines have taken a more patient-
centered approach than earlier versions by allowing recommen-
dations to be predicated on the distribution of osteoarthritis and
various comorbidity profiles. The Core Treatments recommended
are, in all cases, non-pharmacological. Our focus on specific
comorbidities resulted in treatment recommendations that were
highly influenced by concerns from the Voting Panel about safety
and potential harms. In interpreting the comorbidity-specific rec-
ommendations, however, it is important to note that the comor-
bidity subgroups are conceptual representations of real-world
conditions only, and that the exact conditions and characteristics
qualifying for membership in each subgroup have not been spe-
cifically delineated. The subgroups were intended to remain
broadly representative so as to not limit the interpretation of the
recommendations by exclusion. Additionally, it is important to note
that in real-world clinical practice, many individuals may fall into
more than one comorbidity subgroup during the course of their
treatment pathway, or may experience more than one type of co-
morbidity concurrently.

Of the non-Core interventions, topical NSAIDs were recom-
mended more strongly than all oral analgesics due to a favorable
balance of consistent efficacy and minor, transient side effects. A
typical total NSAID dose from topical application to one joint is
substantially less than the recommended oral dose of the same
drug24. Conversely, APAP (acetaminophen/paracetamol), which
has long been regarded as a mainstay of OA treatment, was not
recommended by the majority of the Voting Panel for any OA
phenotype or comorbidity subgroup. The evidence summarized
in our updated meta-analysis suggests that it has little to no
efficacy in individuals with OA, with a signal for possible hepa-
totoxicity. Additionally, the Panel strongly recommended against
the use of either oral or transdermal opioids in individuals with
OA, largely in response to recent international concerns about
the devastating potential for chemical dependency posed by
opioid medications25e30. Further support for this recommenda-
tion against opioids is provided by the strong evidence for
limited or no relevant benefit of opioids on OA symptoms31e33.
The recommendations for topicals, opioids, and APAP are
different than those made in the prior Guidelines, although
emerging concerns about both opioids and APAP were evident
even at that time.

In a development from previous guidelines, the consideration of
comorbidity subgroups led to the addition of details related to
recommendations for oral NSAIDs. In the current guidelines, we
planned additional head-to-head analyses a priori to assess the
comparative efficacy and safety of non-selective NSAIDs vs COX-2
inhibitors; additionally, recommendations for oral NSAIDs
included voting specific to the presence of GI or CV comorbidities,
with the goal of gaining a deeper insight on the specific scenarios in
which NSAIDs are appropriate. COX-2 inhibitors were strongly not
recommended in individuals with CV comorbidities. Some recent
evidence has suggested that CV risks of NSAIDs may apply to all
NSAID categories; however, definitive conclusions about the CV
risks of other NSAIDs cannot be made given the current body of
evidence20,21,23,34. The use of non-selective NSAIDs was not rec-
ommended in individuals with GI comorbidities. The recommen-
dations made by our Voting Panel were in agreement with the
conclusions of the most recent RCT and meta-analytic data
assessing the safety of NSAIDs35,36. Some recent studies have
assessed the comparative safety and efficacy of specific NSAID types
and doses, but such an undertaking was beyond the scope of this
guideline21,23,35,37.

For the first time, mind-body exercises (Tai Chi and Yoga) are
recommended as Core Treatment options for individuals with knee
OA, highlighting the importance of the holistic wellbeing of the
individuals. Panel members also made the difficult decision to
transfer treatments, such as aquatic exercise and gait aids, from
being Core Treatments to conditionally positive recommendations,
since in their own experiences, they do not strongly align with
people's values and preferences.

Other treatments for which the status of recommendations has
changed in these guidelines include duloxetine, bracing of the knee,
and topical capsaicin. Previously, duloxetine was considered an
“appropriate” treatment for individuals with knee OA ormulti-joint
OA without comorbidities and for individuals with multi-joint OA
with comorbidities. In the current guidelines, duloxetine was only
recommended as a Level 2 treatment for knee OA patients with
depression and/or widespread pain disorders. Its status was
equivocal (40e59% in favor) for individuals with knee OA without
comorbidities and with frailty; it was conditionally not recom-
mended for patients with GI or CV comorbidities since it demon-
strated higher rates of GI adverse events in a large sample of
patients. Duloxetine was not recommended for patients with hip or
polyarticular OA due to the lack of evidence. Topical capsaicin and
bracing of the knee (described as a biomechanical intervention in
the previous guidelines) were recommended against in the current
guidelines due to inadequate efficacy and safety balance, stemming
from very poor quality evidence.

With regard to the treatment of Hip OA overall, there was a
general trend against the use of pharmacologic treatments among
our Voting Panel, partially due to the fact that very few hip-specific
RCTs have been published. The most highly recommended treat-
ments for patients with this phenotype were non-pharmacologic
interventions. These may be the preferred choice over the longer-
term use of pharmacologic treatments that may have a poor side
effect profile and a less robust efficacy profile than that demon-
strated in Knee OA.

Our guidelines expanded upon previous reports by including
several interventions that were previously not assessed, including
massage, mobilization and manipulation, thermotherapy, taping
interventions, electromagnetic therapies, laser therapy, nerve block
therapy (including radiofrequency ablation), intra-articular (IA)
platelet rich plasma (PRP), IA stem cell therapy, dextrose prolo-
therapy, several investigational Disease Modifying OA Drugs
(DMOADs) (including methotrexate), and a wider range of nutra-
ceutical products. IA stem cell therapy and IA PRP, in particular,
were strongly recommended against because the evidence in
support of these treatments is of extremely low quality, and the
formulations themselves have not yet been standardized. Future
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investigation is needed to fully evaluate the appropriateness of
these treatments in OA.

We also investigated the efficacy of FX006, a newly U.S. Food
and Drug Administration-approved long-acting extended-release
corticosteroid for IA use, against placebo and against conven-
tional IACS. Separate recommendations were not made regarding
the use of FX006 for knee OA, because further RCT evidence eval-
uating the comparative efficacy and safety of FX006 will be needed
to distinguish recommendations for this intervention from those
currently in place for traditional IACS.

Though they do not a currently have regulatory approval, we
analyzed published data on anti-nerve growth factor (anti-NGF)
treatments for OA and included the evidence tables in the formal
voting session. Anti-NGFs showed benefits on pain and functional
outcomes in patients with knee and hip OA; they were, however,
associated with a higher rate of specific adverse events, such as
parasthesia. A recent retrospective investigation also highlighted
an association of anti-NGFs with a rapid progression of joint
destruction, particularly when administered with NSAIDs38.
Further investigation and review of the body of evidence related to
these drugs should be undertaken if they are approved for use in
OA.

As these guidelines are intended for an International constitu-
ency, we assembled an international panel of experts with a variety
of professional backgrounds, including general practice, orthopedic
surgery, rheumatology, sports medicine, and physiotherapy. The
selection of this diverse multidisciplinary Panel was deliberatewith
the aim of producing guidelines that would be relevant to a number
of clinical scenarios and representative in an international context.
However, we are conscious that our panel did not include experts
from Africa, South America, or India. A wider geographical repre-
sentation would be desirable for any future revision.

A more rigorous GRADE methodology was adopted for these
guidelines in that they tied evidence quality to the strength of final
recommendations. This facilitates a more objective process that
accurately reflects the state of the available data. We modified the
GRADE approach in some ways to suit the process of these guide-
lines and to accommodate the body of evidence for OA. First, we
drafted a quality assessment rubric a priori to set objective stan-
dards for each dimension of quality addressed by GRADE, including
detailed percentage cutoffs for “serious” vs “very serious” risk of
bias and inconsistency, and specific cut-points for “serious” vs “very
serious” imprecision in SMDs using validated SMD intervals39.
Doing this not only ensured consistency across the report, but also
increased ease of interpretation. We categorized the resultant
recommendations by levels that expressed a gradient of votes “in
favor” and “against” a given treatment. In doing this, we have
preserved the initial judgments of the Voting Panel of the evidence
base and, in certain circumstances, have portrayed the ambiguity
that practicing clinicians may encounter in selecting a particular
treatment. Recommendations formulated by the GRADE approach
possess both directionality and strength, allowing for a more
nuanced interpretationwhen necessary. In the previous guidelines,
treatments were designated as either “Appropriate”, “Uncertain”,
or “Inappropriate”. In the current guidelines, treatments have
received “strong” or “conditional” recommendations in favor or
against. In addition, we have reported the full “gradient” of per-
centages in favor and against within the data supplement. The
intended result of this heightened detail is to encourage the prac-
tice of evidence-based medicine in OA care.

In contrast to previous OARSI guidelines, we have conducted
meta-analyses and quality assessments for each treatment and
have provided evidence from all eligible studies along with the
sensitivity analyses limiting by study quality. Additionally, the list
of therapeutics eligible for consideration in the evidence report was
not constrained as in the previous effort. We also went into further
detail on certain treatments for which the evidence base in the
previous report was limited, such as balneotherapy, biomechanical
interventions, and bisphosphonates.

An additional aspect of these guidelines is the creation of a
treatment algorithm, which offers more structured guidance to
clinicians by allowing them to personalize the treatment pathways
based on an individual patient profile on a long-term and ongoing
basis. Ultimately, the treatment pathway has the potential to serve
as the blueprint for a personalized, web-based or mobile applica-
tion that would increase the visibility and accessibility of these
guidelines to those who stand to benefit the most from its
recommendations.

The main limitation of these guidelines was that the voting for a
majority of the recommendations was based on indirect evidence
combined with expert opinion. The reason for this is because there
are few direct RCT data assessing the efficacy of OA interventions in
patients with GI or CV comorbidities, frailty, or widespread pain
and/or depression. Additionally, there is a lack of RCT evidence
directly assessing the interventions of interest in patients with
Polyarticular OA. It is also important to note that these guidelines
do not provide specific guidance on hand, shoulder, or spine OA.
The Panel recommends generating a larger body of RCT evidence in
these areas to allow formore robust guideline development specific
to these individuals.

Though the use of GRADE methodology was a strength of these
guidelines, it also introduced some limitations in the interpretation
of the evidence. Since evidence quality is downgraded not only
based on risk of bias, but also the preciseness of the estimates, and
homogeneity of the samples, many interventions were judged to
have a low quality body of evidence for reasons that were related to
small sample size or other methodological factors. Conversely, we
were limited in our ability to address some of the biases common in
the evidence body for OA, particularly publication bias and small
study effects. Even after developing a priori and applying a
comprehensive set of objective measures to deal with multiple
biases and deficiencies that are prevalent in the OA evidence base,
we may not have accounted for all of these biases to the fullest
extent. With the growing evidence base and addition of larger
studies of higher quality, we hope quality measures can be rede-
fined in a more stringent manner to reduce all these biases in the
future guidelines. Finally, for logistical reasons, we were limited in
the number of Voting Panel members we could select and the
number of formal voting sessions we could hold. These recom-
mendations are not intended to support payment or insurance
decisions and should not be used for denial of treatments to
patients.

In conclusion, the 2019 OARSI guidelines for Knee, Hip and
Polyarticular OA are comprehensive and more patient-centered,
and provide a useful tool for individuals and physicians to facili-
tate individualized treatment decisions regarding the management
of OA. We ensured that our guidelines development process was
transparent and systematic by using GRADE methodology and
well-defined group-consensus technique.
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