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Abstract

Objective: The purpose of this paper is to revise the 2010 Dutch guideline for physi-

cal therapy (PT) in patients with hip or knee osteoarthritis (OA), issued by the Royal

Dutch Society for Physical Therapy (KNGF).

Method: This revised guideline was developed according to the Appraisal of Guide-

lines for Research and Evaluation (AGREE) and Guidelines International Network (G-

I-N) standards. A multidisciplinary guideline panel formulated clinical questions based

on perceived barriers to current care. A narrative or systematic literature review was

undertaken in response to each clinical question. The panel formulated recommenda-

tions based on evidence and additional considerations, as described in the Grading of

Recommendations Assessment, Development, and Evaluation (GRADE) Evidence-to-

Decision framework.

Results: A comprehensive assessment should be based on the International Classifi-

cation of Functioning Disability and Health (ICF) core set for OA, including the identi-

fication of OA-related red flags. Based on the assessment, four treatment profiles

were distinguished: (1) education and instructions for unsupervised exercises, (2) edu-

cation and short-term supervised exercise therapy, (3) education and longer term

supervised exercise therapy, and (4) education and exercise therapy before and/or

after total hip or knee surgery. Education included individualized information, advice,

instructions, and self-management support. Exercise programs were tailored to indi-

vidual OA-related issues, were adequately dosed, and were in line with public health

recommendations for physical activity. Recommended measurement instruments

included the Patient-Specific Complaints Instrument, the Numeric Pain Rating Scale,

the Hip Disability and Osteoarthritis Outcome Score/the Knee Injury Osteoarthritis

Outcome Score, and the Six Minute Walk Test.

Conclusion: An evidence-based PT guideline for the management of patients with

hip or knee OA was developed. To improve quality of care for these patients, an

extensive implementation strategy is necessary.
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1 | INTRODUCTION

Osteoarthritis (OA) is the most common disorder of the musculoskele-

tal system, with hip and knee joints being among the most frequent

localizations (Hunter & Bierma-Zeinstra, 2019). In 2010, of 291 condi-

tions, hip and knee OAs were ranked as the 11th highest contributors

to global disability in the Global Burden of Disease Study (Cross

et al., 2014). The prevalence of OA is expected to rise in the future

because of demographic developments and the increase in the occur-

rence of (serious) obesity and joint injuries (Cross et al., 2014; Hunter

& Bierma-Zeinstra, 2019).

Primary care physical therapy (PT) is one of the cornerstones for

the conservative management of hip or knee OA (Fernandes

et al., 2013; Hochberg et al., 2012; McAlindon et al., 2014). The clini-

cal effect of PT on pain and disability in hip or knee OA is substantial

(Fransen et al., 2015; Fransen, McConnell, Hernandez-Molina, &

Reichenbach, 2014), while its associated costs are low. In the Nether-

lands, costs related to primary care for hip or knee OA constitute 6%

of the total costs for this condition (National Institute for Public

Health and the Environment, 2017). Given its beneficial effects, PT

has been advocated in multiple national and international guidelines

and in recommendations for the management of hip or knee OA

(Fernandes et al., 2013; Hochberg et al., 2012; McAlindon et al., 2014;

National Health Care Institute, 2014; Peter et al., 2011).

A prerequisite for effective PT in hip or knee OA is appropriate

delivery. Clinical practice guidelines (CPGs) can help to improve and sus-

tain the quality of PT care. Since 1998, CPGs have been developed and

implemented by the Royal Dutch Society for Physical Therapy (KNGF)

(Hendriks et al., 2000). In 2016, the KNGF used a new methodology to

develop their CPGs (Royal Dutch Society for Physical Therapy, 2019;

Van der Wees & Irrgang, 2014) based on the AGREE II statement

(Brouwers et al., 2010), the Guidelines International Network (G-I-N)

standards (Qaseem et al., 2012), and the Grading of Recommendations

Assessment, Development, and Evaluation (GRADE) methodology

(Guyatt et al., 2008) and emphasized the importance ofmultidisciplinary

collaboration in the developmental process. The most recent update of

the KNGF guideline for hip or knee OA was undertaken in 2010 (Peter

et al., 2011). Theevidencebase for PT in patientswithOAhas expanded,

and new insights into the optimization of its delivery have emerged;

therefore, a revision of the KNGF guideline was deemed necessary.

Moreover, more detailed practical recommendations were required

concerning the actual deliveryof exercise therapyandconcerningphysi-

cal therapeutic interventions before and after total hip or knee

arthroplasties. The purpose of this paper is to describe the development

of the revised KNGF guideline for hip or knee OA and the resulting rec-

ommendations onphysical therapeutic assessment and treatment.

2 | METHOD FOR GUIDELINE
DEVELOPMENT

The revision of the 2008 guideline was undertaken using the guideline

methodology developed by the KNGF (Royal Dutch Society for

Physical Therapy, 2019; Van der Wees & Irrgang, 2014). The method-

ology consisted of the following phases: (1) preparation, (2) develop-

ment, (3) review and authorization, and (4) dissemination and

implementation. This paper focuses on the first three phases, which

were undertaken from June 2016 to March 2018.

2.1 | Phase 1: Preparation

Between June and September 2016, three groups were formed: an

author group, a guideline panel, and a review panel. The author group

consisted of guideline experts and policy advisors with expertise in

the methodological field and with research experience, a postdoctoral

researcher and a professor in the field of PT and OA. Both the guide-

line and the review panels composed of physical therapists with clini-

cal and research experience concerning OA, patient representatives,

and other stakeholders (e.g., general practitioners and orthopedic sur-

geons; see Appendix A for all stakeholders). An independent expert

on the topic of OA was appointed as chair of both the guideline and

the review panels.

The barriers to assessment, treatment, and evaluation of patients

with OA were identified using focus groups comprised physical thera-

pists (n = 19) and patients (n = 10) and during the first meetings of the

guideline and the review panels. The guideline panel subsequently

identified barriers that were then prioritized and translated into clini-

cal questions (Appendix B).

2.2 | Phase 2: Development

The development process was based on the principles of evidence-

based medicine through a description of the best available evidence

combined with clinical expertise and patient preferences (Sackett,

Rosenberg, Gray, Haynes, & Richardson, 1996). For this purpose, the

clinical questions were first adapted to form research questions,

which were subsequently answered by means of systematic literature

reviews for questions regarding therapeutic interventions and narra-

tive literature reviews for all other questions.

Regarding therapeutic interventions, a systematic literature sea-

rch of the PubMed, Embase, Web of Science, Cochrane Library, Cen-

tral, EMCARE, and CINAHL databases was conducted on December

19, 2016, for questions concerning exercise therapy and on August

14, 2017, for questions concerning nonexercise therapy (Appendix C).

This study included randomized controlled trials (RCTs) involving

adults diagnosed with OA according to the American College of Rheu-

matology classification criteria (Altman et al., 1991, 1986) that

described the posttreatment effect of the intervention of interest

compared with the usual care. All outcomes of interest were defined

in advance by the guideline panel and rated as critical (in terms of

physical functioning) or important (in terms of pain and quality of life),

based on their importance for decision making. The evidence was

synthesized through providing estimates of the effects and the quality

of the evidence for each outcome. The methods described by the
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TABLE 1 Recommendations for exercise therapy and nonexercise therapeutic interventions

Clinical question 1

Is exercise therapy recommended for people with hip osteoarthritis (OA)?

Conclusions from the literature study

• Directly after the intervention, exercise therapy has a moderate effect on physical functioning in people with hip OA, compared with no exercise

therapy (SMD, 0.32; 95% CI, 0.13–0.52). The quality of the evidence is moderate.

• Six months after the intervention, there is a small effect (SMD, 0.28; 95% CI, 0.10–0.45). The quality of the evidence is high.

Evidence-to-Decision

Based on the likelihood of the effects, the limited side effects, the demonstrated cost-effectiveness, and a high acceptability of exercise therapy, the

guideline panel is of the opinion that the intervention can be strongly recommended.

Recommendation

Offer exercise therapy to all patients with hip OA in the conservative treatment phase, and make use of the frequency, intensity, time, and type (FITT)

principles.

Clinical question 2

Is exercise therapy recommended for people with knee OA?

Conclusion from the literature studya

• Directly after the intervention, exercise therapy has a moderate effect on physical functioning in people with knee OA, compared with no exercise

therapy (SMD, 0.54; 95% CI, 0.36–0.72). The quality of the evidence is moderate.

• Six months after the intervention, there is a moderate effect (SMD, 0.30; 95% CI, 0.13–0.47). The quality of the evidence is high.

Evidence-to-Decision

Based on the likelihood of the effects, the limited side effects, the demonstrated cost-effectiveness, and a high acceptability of exercise therapy, the

guideline panel is of the opinion that the intervention can be strongly recommended.

Recommendation

Offer exercise therapy to all patients with OA of the knee in the conservative treatment phase, and make use of the FITT principles.

Clinical question 3

Is exercise therapy recommended prior to joint replacement surgery for hip OA?

Conclusion from the literature study

Preoperative exercise therapy has a moderate effect on physical functioning in people after a total hip replacement, compared with no preoperative

exercise therapy (SMD, 0.32; 95% CI, 0.06–0.57). The quality of the evidence is moderate.

Evidence-to-Decision

Based on the reasonable likelihood of the effects, the limited side effects, and the likely acceptability of exercise therapy, the guideline panel is of the

opinion that the intervention can be considered for specific patients.

Recommendation

• Consider offering exercise therapy in the preoperative phase if the patient has an increased risk of delayed recovery following OA-related hip joint

replacement. Make use of the FITT principles.

• Consider limiting exercise therapy in the preoperative phase, teaching the patient exercises that he/she can independently perform, and monitoring

how the exercises are performed if the risk of delayed postoperative recovery is not increased. Teach all patients to use a walking aid that will be

needed in the postoperative phase.

Clinical question 4

Is exercise therapy recommended prior to joint replacement surgery for knee OA?

Conclusion from the literature study

Preoperative exercise therapy has a moderate effect on physical functioning in people after a total knee replacement, compared with no preoperative

exercise therapy (SMD, 0.4; 95% CI, 0.09–0.62). The quality of the evidence is low.

Evidence-to-Decision

Based on the reasonable likelihood of the effects, the limited side effects, and the likely acceptability of exercise therapy, the guideline panel is of the

opinion that the intervention can be considered for specific patients.

Recommendation

• Consider offering exercise therapy in the preoperative phase if the patient has an increased risk of delayed recovery following OA-related knee joint

replacement. Make use of the FITT principles.

• Consider limiting exercise therapy in the preoperative phase to teaching the patient exercises that he/she can independently perform and monitor

how the exercises are performed if the risk of delayed postoperative recovery is not increased. Teach all patients to use a walking aid that will be

needed in the postoperative phase.

Clinical question 5

Is exercise therapy recommended after joint replacement surgery for hip OA?

Conclusion from the literature study

Postoperative exercise therapy has a moderate effect on physical functioning in people after a total hip replacement, compared with no preoperative

exercise therapy (SMD, 0.37; 95% CI, 0.17–0.56). The quality of the evidence is high.

Evidence-to-Decision

Based on the high probability of the effects, the limited side-effects, and the likely acceptability of exercise therapy, the guideline panel is of the

opinion that a weak recommendation can be given in favor of the intervention.

Recommendation

• Preferably offer exercise therapy in the postoperative phase following OA-related hip joint replacement if the patient has an increased risk of

delayed recovery and/or if complications occur. Make use of the FITT principles.

(Continues)
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GRADE group were used to assess the quality of the evidence

(Guyatt et al., 2008). The quality of the evidence was classified as

high, in the case of RCTs, and was downgraded to moderate, low, or

very low, based on the risk of bias (assessed in accordance with the

Cochrane risk of bias tool) (Higgins et al., 2011), inconsistency of

results (studies showing clinical or statistical heterogeneity),

indirectness of the evidence (the study population differed from

the target population of our guideline), imprecision (a low number

of studies or included patients, e.g., <300 patients or events), and

publication bias.

When it was not possible to answer a clinical question using a

systematic literature review (e.g., because of a lack of suitability for a

systematic literature review or due to an absence of literature), the

question was answered through a search of landmark papers,

TABLE 1 (Continued)

• Consider limiting exercise therapy in the postoperative phase to teaching the patient exercises that he/she can independently perform and monitor

how the exercises are performed, if the risk of delayed postoperative recovery is not elevated and there are no postoperative complications.

Clinical question 6

Is exercise therapy recommended after joint replacement surgery for knee OA?

Conclusion from the literature study

Postoperative exercise therapy has a minor effect on physical functioning in people after a total knee replacement, compared with no preoperative

exercise therapy (SMD, 0.18; 95% CI, 0.03–0.33). The quality of the evidence is high.

Evidence-to-Decision

Based on the high probability of the minor effects, the limited side effects, and the likely acceptability of exercise therapy, the guideline panel is of the

opinion that the intervention can be considered for specific patients.

Recommendation

• Consider exercise therapy in the postoperative phase following OA-related knee joint replacement if the patient has an increased risk of delayed

recovery and/or if complications occur. Make use of the FITT principles.

• Consider limiting exercise therapy in the postoperative phase to teaching (and monitoring the execution of) exercises that the patient can

independently perform, if the risk of delayed postoperative recovery is not increased and there are no postoperative complications.

Clinical question 7

Are the following nonexercise therapeutic interventions recommended for people with hip or knee OA: continuous passive motion (CPM; after joint

replacement surgery), pulsed electromagnetic field therapy, low-level laser therapy, massage, passive mobilizations, shock wave therapy, taping,

TENS, thermotherapy, and ultrasound therapy?

Conclusion from the literature study

• Massage therapy has a small effect on the physical functioning of people with knee OA, compared with no massage therapy. The quality of the

evidence is very low. Massage therapy also appears to have an effect on pain. The effect of massage therapy on people with hip OA is unknown.

• TENS treatment has no effect on the physical functioning of patients with knee OA compared with no treatment using TENS. The quality of the

evidence is very low. However, TENS treatment does appear to have an effect on pain in patients with knee OA. The effect of TENS treatment for

patients with hip OA is unknown.

• There are small effects, no effects, or unknown effects of CPM (after joint replacement surgery), pulsed electromagnetic field therapy, LLLT, passive

mobilizations, shock wave, taping, thermotherapy, and ultrasound in patients with hip or knee OA, compared with no nonexercise therapeutic

intervention. The quality of the evidence (where available) is low to very low.

Evidence-to-Decision

• Based on the large uncertainty concerning the effect, the duration of massage therapy that was examined (30–60 min) and the expected negligible

added value of the intervention compared with standard care (i.e., exercise therapy and education/advice) and the value that some patients may

attach to this intervention and the potential effect on pain (thereby possibly supporting the exercise therapy), the guideline panel is of the opinion

that the intervention should be conditionally discouraged for patients with hip or knee OA.

• Based on the large uncertainty concerning the effect and the expected negligible added value of TENS therapy compared with standard care (i.e.,

exercise therapy and education/advice) and the potential effect on pain (thereby possibly supporting exercise therapy), the guideline panel is of the

opinion that the intervention should be conditionally discouraged for patients with hip or knee OA. In addition, the guideline panel is of the opinion

that TENS therapy should only be considered as a brief intervention to support exercise therapy, if exercise therapy is being hampered due to

severe pain symptoms.

• Based on the large uncertainty concerning the effect and the expected negligible added value of CPM (after total joint replacement surgery), pulsed

electromagnetic field therapy, LLLT, passive mobilizations, shock wave therapy, taping, thermotherapy, and ultrasound therapy compared with

standard care (i.e., exercise therapy and education/advice), the guideline panel is of the opinion that these interventions should be strongly

discouraged for patients with hip or knee OA.

Recommendation

• It is not recommended to offer massage therapy to patients with hip or knee OA.

• Preferably do not offer treatment withTENS therapy to patients with hip or knee OA. Consider the use of TENS only as a brief intervention for pain

reduction to support exercise therapy if exercise therapy is being hampered due to severe pain symptoms.

• Do not offer CPM (after total joint replacement surgery), pulsed electromagnetic field therapy, LLLT, passive mobilizations, shock wave therapy,

taping, thermotherapy, or ultrasound therapy to patients with hip or knee OA.

aAnalysis was restricted to studies of sufficient size and good quality to prevent downgrading because of low quality studies.

Abbreviations: CI, confidence interval; CPM, continuous passive motion; FITT principles, frequency, intensity, type of exercises, and time duration; LLLT,

low-level laser therapy; SMD, standard mean difference; TENS, transcutaneous electrical nerve stimulation.
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textbooks, and existing sets of guidelines, recommendations, or clini-

cal protocols, as suggested by the experts.

In four face-to-face meetings of the guideline panel and in one

face-to-face and three digital meetings of the review group over an

18-month period, the results of the (systematic/narrative) literature

reviews were presented. For therapeutic interventions, the recom-

mendations were formulated based on the GRADE Evidence-to-

Decision framework (Alonso-Coello et al., 2016), including a discus-

sion on the balance between benefits and harms, the quality of the

evidence, the values and preferences of patients and clinicians, and

feasibility, equity, and acceptability of the recommendations. Discus-

sions were structured using an Evidence-to-Decision form

(Appendix D), leading to strong or conditional recommendations in

favor of or against the intervention or to a neutral recommendation

(Alonso-Coello et al., 2016).

2.3 | Phase 3: Review and authorization

The recommendations and underlying descriptions formed the basis

of a draft guideline, which was externally reviewed by seven physical

therapists and 14 stakeholder organizations participating in the guide-

line or review panels (Appendix A). Based on their comments, revi-

sions were made to the draft guideline, which then resulted in the

final document. All participating stakeholders were then requested to

authorize this final version of the guideline (Royal Dutch Society for

Physical Therapy, 2018a; Royal Dutch Society for Physical

Therapy, 2018b).

3 | RESULTS

The main recommendations for assessment and treatment resulting

from the guideline development process are summarized in Table 1.

These recommendations and a summary of additional recommenda-

tions and underlying descriptions, as included in the guideline, are

presented below.

3.1 | Assessment

A narrative literature search was conducted regarding the comprehen-

sive assessment of patients with hip or knee OA. This assessment is

performed using history taking including the identification of red and

yellow flags, physical examination, and the application of measure-

ment instruments and analysis. A treatment profile is then selected

that best suits the patient's health status, needs, and preferences. The

recommended content of the assessment was based on the Interna-

tional Classification of Functioning Disability and Health (ICF) core set

for OA (Bossmann, Kirchberger, Glaessel, Stucki, & Cieza, 2011) and

included aspects most relevant specifically for people with hip or knee

OA, in the following areas: body structures and function, activities,

participation, environmental factors, and personal factors.

3.1.1 | History taking

The guideline panel concluded that, aside from a comprehensive

inventory of the patient's health status and the effects of the disease

on a patient's life, based on the ICF core set for OA (Bossmann

et al., 2011), it is important to determine the course of the condition,

previous and current medical and nonmedical assessments, and/or

treatment. History taking provides a physical therapist with a wider

understanding of the presence of comorbidity and other factors

influencing the course of disability in OA. Relevant history taking

questions are presented inTable 2.

3.1.2 | Red flags

Aside from general red flags, a number of OA-specific clinical signs

and symptoms can indicate severe pathology. Based on expert opin-

ion, the guideline panel formulated a list of specific red flags for

patients with OA or after total joint replacement because of OA

(Table 3).

3.1.3 | Physical examination

The guideline panel concluded that, similar to history taking, physical

examination should be based on the ICF core set for OA. Relevant

points of attention during the physical examination are presented in

Table 4. These include the use of clinical classification criteria for hip

or knee OA to determine a clinical diagnosis of OA (Table 5) (Altman

et al., 1991, 1986).

3.1.4 | Measurement instruments

Based on the ICF core set for OA, a limited number of corresponding

measurement instruments for initial assessment and subsequent eval-

uation were selected, conditional on their reliability, validity, and feasi-

bility. The recommended measurement instruments selected were a

Numeric Rating Scale for pain (Salaffi, Stancati, Silvestri, Ciapetti, &

Grassi, 2004), the Patient-Specific Complaints Instrument (Horn

et al., 2012), the Hip Disability and Osteoarthritis Outcome Score

activities of daily living (ADL) subscale (De Groot et al., 2007), the

Knee Injury Osteoarthritis Outcome Score ADL subscale (De Groot,

Favejee, Reijman, Verhaar, & Terwee, 2008), and/or the Six Minute

Walk Test (Kennedy, Stratford, Wessel, Gollish, & Penney, 2005)

(Figure 1). It is recommended that both a questionnaire and a perfor-

mance test be used to evaluate physical functioning.

3.1.5 | Treatment profiles

A literature research was conducted regarding specific indications for

PT in patients with hip or knee OA. In the absence of literature to
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TABLE 2 Relevant questions for history taking

Central

• What is the patient's request for help?

• What are the patient's expectations regarding therapy?

• What are the patient's expectations concerning the course of the symptoms?

Functional and anatomical characteristics

• Does the patient complain of intermittent or constant pain, pain on exertion, or night and/or rest pain?

• Where is the pain located, and how long has the patient experienced this pain?

• Is the patient suffering from (severe) pain and swelling at rest? (potential red flag)

• Was the pain onset sudden? (potential red flag for joint replacement surgery)

• Does the patient feel pain in the calf when raising the foot? (potential red flag for patients who have recently had knee joint replacement surgery)

• Does the patient experience morning stiffness in the affected joint and/or start-up joint stiffness? If so, for how long?

• Are the movements of the hip and/or knee restricted, and if so, in which direction?

• Does the patient have reduced muscle strength in the legs? If so, with which activities? (risk factor for occurrence and course)

• Does the patient have a fever? (specific red flag for joint replacement surgery)

• Is wound healing progressing favorably and without complications? (point of interest in the case of joint replacement surgery)

• Was the onset of symptoms sudden or gradual?

• Does the knee appear to be swollen? (local/diffuse; left/right comparison) (potential red flag, depending on severity and in combination with an

increased skin temperature)

• Is there an increased skin temperature? (potential red flag, depending on severity and combination with swelling)

• In terms of hip joint problems, has the patient observed any groin swelling? (potential red flag)

• Has the mobility of the joint changed?

Functional and anatomical characteristics

• Does the patient experience a sensation of “giving way” or instability?
• Does the joint exhibit an abnormal position? (potential risk factor for occurrence)

• Is there any history of surgery or trauma? (potential risk factor for occurrence)

• Is the patient overweight/obese? (height/weight; a high BMI is a risk factor for occurrence and course)

• Does the patient have any congenital abnormalities of the hip? (potential risk factor for occurrence)

• Concerning the knee joint, does the patient experience locking symptoms? (potential red flag)

• Are there any symptoms in other joints? (potential risk factor for occurrence and potential predictor of course)

• Is the patient experiencing any sensory and/or motor loss of function? (potential nerve damage as a complication of joint replacement surgery)

Activities

• Does the patient experience limitations when performing the following activities: walking indoors and outdoors, walking up and down stairs, sitting

down and getting up, bending, standing (for long periods), sitting (for long periods), getting (un)dressed, washing, lifting, using the toilet, or getting in

and out of a car? (potential predictive factors for course)

• Does the patient experience any restrictions when cycling, driving a car, or using public transport?

• Are there any circumstances or activities that exacerbate or reduce the symptoms?

• To what extent is the patient able to bear weight on the hip and/or knee during ADL?

• Has the patient suffered any falls in the past year? If so, how often?

• To what extent is the patient able to bear weight on the hip and/or knee during the day? (In the case of joint replacement surgery, the patient

should be informed that a very active lifestyle could shorten the lifespan of the prosthesis)

Participation

• Does the patient experience challenges when engaging in work (paid or as a volunteer), sport, or other leisure activities?

• Does the patient have a job or play a sport that places significant strain on the hip and/or knee? (including heavy lifting, crouching, and kneeling)

• Has the patient performed heavy manual labor in the past? (potential risk factor for occurrence)

• Does the patient experience problems with social contact due to hip or knee issues?

External factors

Is there a family history of OA?

• How do the people surrounding the patient (partner, family, friends, and work colleagues) respond to the symptoms?

• Does the patient use modifications, aids, or make provisions when undertaking ADL and household tasks, and during work, sport, or leisure

activities?

• What is the patient's living situation? Are there stairs at home, and is the patient able to walk up and down stairs?

• Have (additional) medical diagnostic tests been conducted? (plain radiographs, blood tests, and collection of joint fluid). If yes, what were the results?

• Has the patient undergone any previous therapeutic treatment? If yes, which treatment and what was the result?

• Is a medical specialist or another healthcare provider involved? (related to hip and/or knee problems or comorbidities)

• Does the patient use medication such as painkillers and/or anti-inflammatories, and what is the effect?

• Does the patient use nutritional supplements? If so, what is the effect?

• Does the patient use a walking aid (walking stick, Nordic walking sticks, a walker, and walking while holding their bicycle), electric bicycle, or cycle

instead of walking? If so, what is the effect?

• Does the patient use an aid to perform activities? (standing support, adapted chair, wheeled stool, and knee support) If so, what is the effect?
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support this clinical question, the guideline panel first formulated

criteria to decide if PT could be started. The guideline panel consid-

ered that PT treatment is indicated if a patient (i) has a need for sup-

port regarding his/her OA-related hip or knee condition due to

limitations in daily activities and/or social participation and/or (ii) is

unable to achieve or maintain an adequate level of independent physi-

cal functioning without the need for support (Health Council of the

Netherlands, 2017; Rausch Osthoff et al., 2018).

The guideline panel concluded that, in specific situations, a physi-

cal therapist could consult a physician, for example, if he/she had

identified reasons to suspect a diagnosis other than OA, when rele-

vant information on the severity of the condition and/or comorbidity

is lacking, when generic or specific red flags were identified, when

absolute contraindications for exercise therapy are present, or when

there is a justified expectation that PT could worsen the symptoms.

In terms of active PT delivery, four profiles were distinguished.

These profiles provide direction in terms of the content and extent of

the PT as provided by the physical therapist. No literature was found

concerning treatment profiles; therefore, treatment profiles were

based on expert opinion within the guideline and review panels. Based

on an initial patient assessment, the following four treatment profiles

can be considered:

1. A short period of education, advice, and exercise/movement

instruction.

2. A short period of guidance and supervision where the patient's

needs cannot be addressed through a short period of education,

advice, and instruction only.

3. Longer term guidance and supervision, due to the presence of risk

factors for delayed recovery (such as comorbidity or poor pain

management) that could hinder exercise therapy.

4. Education, preoperative, and/or postoperative exercise therapy

before or after OA-related hip or knee joint replacement surgery.

3.2 | Treatment

Clinical questions concerning patient education, exercise therapy, and

nonexercise therapeutic interventions were formulated by the guide-

line panel, based on the barrier analysis during the preparation phase.

Systematic literature reviews regarding exercise therapy and non-

exercise therapeutic interventions were conducted to formulate the

recommendations. Additional narrative reviews were conducted to

describe the content of exercise therapy and patient education.

3.2.1 | Patient education

Patient education, tailored to individual patient needs, is an essential

component of conservative treatment (Fernandes et al., 2013; French

et al., 2015). Interpretation of the literature was hampered by the fact

TABLE 2 (Continued)

• Has the patient suffered any traumatic injury in the past that has resulted in damage to the hip or knee joints? If so, how long did this take place and

how did the recovery progress? (potential risk factor for occurrence)

• Has any relevant surgery been performed in the past (e.g., joint replacement surgery or meniscus surgery)? If so, how long did this take place and

how did the recovery progress? (potential risk factor for occurrence)

• Personal factors

• Does the patient have any current comorbidity (such as diseases affecting the heart or lungs, diabetes mellitus, visual loss, hearing loss, lower back

pain, and/or depression)? If so, have these comorbid conditions affected the patient's ability to function and to tolerate movement/exertion? (In

terms of potential predictors for course/measurement, the use of the Cumulative Illness Rating Scale is optional to support an estimation of the effect

of comorbidity on functioning.)

• Does the patient have a history of any nontraumatic hip or knee conditions (e.g., reactive, crystal, or septic arthritis), resulting in joint damage or

faster progression? If so, how long ago did this take place and how did the recovery progress?

• To what extent does the patient rest when experiencing pain? Does the patient lead an active lifestyle?

• Are there any cognitive issues? (e.g., dementia)

• To what extent does the patient consider movement to be harmful?

• To what extent does the patient fear falling or moving?

• Is the patient motivated to start/continue moving?

• What measures has the patient undertaken to ameliorate his/her symptoms (e.g., rest/movement; use of medication, orthoses, and/or walking aids;

discussing issues with their employer; and/or obtaining work-related assistance if there are any work-related challenges) and was this helpful?

Abbreviations: ADL, activities of daily living; BMI, body mass index; OA, osteoarthritis.

TABLE 3 Red flags for hip or knee osteoarthritis

• Warm and swollen (red) knee

• Inexplicable severe pain in the hip and/or knee

• Swelling in the groin

• Severe locking of the knee

• Pain (severe) at rest and swelling (with no history of trauma)

In the presence of one or more joint replacement prostheses

(postoperative):

• Developing a fever of ≥38.5�C
• If the wound remains very swollen and red

• If the wound presents with excessive exudate or if the wound

continues to exude fluid

• Sudden severe pain in the joint containing the prosthesis, with or

without a preceding fall or other trauma

• Increased knee pain that has not responded to painkillers

• If the patient is no longer able to stand on the leg, whereas he/she

had previously been able to do so

• Developing pain in the calf when dorsiflexing the toes

• Red discoloration and pain development in the lower leg
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TABLE 4 Relevant points of attention during the physical examination for patients with osteoarthritis of the hip and/or knee

Functional and anatomical characteristics

Inspection

• Where is the pain located?

• Do you currently observe mild, moderate, or severe swelling? (knee)

• If so, where is the swelling located? Is the swelling diffuse or localized?

• Are there any changes in color? (knee)

NB: A reddened lower leg observed following joint replacement surgery can be a red flag.

• Are there any changes in position compared to the nonaffected side:

- of the knee and/or hip joint?

- of the pelvis or the spinal column?

- of the lower leg compared with the upper leg (e.g., varus/valgus position) and/or the foot?

- of the lower/upper leg?

• Is there any difference in the circumference of the musculature compared with the other leg, in terms of calf, thigh, and/or buttock musculature?

• How is wound healing progressing? (in the case of joint replacement surgery)

NB: A wound that remains very swollen and reddened after joint replacement surgery could be a red flag.

Palpation

• Is there any swelling? (knee)

• Is there any skin temperature increase at the joint? (knee)

• Is there any synovial or osseous thickening (knee) around the joint space? Is palpation painful? (knee)

• Is there any pain upon patellofemoral compression? (knee)

• Is there any increase in muscle tone of the lumbar extensors, the hip adductors (for hip osteoarthritis), or in the tensor fasciae latae (for knee

osteoarthritis)?

Functional examination

• Active range of motion tests, in which the following movements are evaluated:

- Knee flexion/extension.

- Hip flexion/extension, abduction/adduction, and external/internal rotation.

- Ankle/foot dorsiflexion/plantarflexion and pronation/supination of the foot.

• Passive examination of the knee and hip with evaluation of the total range of motion, including valgus/varus motion of the knee joint.

NB: Caution is advised during passive examinations in the first 2 weeks following knee joint replacement surgery, because of the wound healing

process.

Following knee joint replacement surgery, if knee mobility and range of motion is <80�–90� during the recovery phase, contact should be made with

the treating orthopedic surgeon following the patient consultation.

No passive movement examinations should be performed following joint replacement surgery of the hip, due to the risk of dislocation in the first

6 weeks postoperatively.

• Passive movement examination of the ankle/foot.

• Evaluation of the end sensation and pain provocation of the hip/ankle/foot.

• Evaluation of muscle strength/muscle stamina (including the quadriceps femoris and gluteal muscles), stability, muscle length of the affected and

nonaffected leg, and proprioception.

• Evaluation of balance (both static and dynamic).

• Evaluation of aerobic capacity.

• Evaluation of the mobility/load-bearing capability of the lumbar spine (mainly in patients with hip osteoarthritis).

• Evaluation of joint function of the upper extremities and cervical spine (due to the potential use of walking aids).

• The Six Minute Walking test is a supporting function test to estimate physical functioning and to use as a baseline measurement for treatment.

• Optional measurement instruments can be used to support the movement examination.

Activities

Inspection

• Evaluation of standing, standing on one leg, walking (up/downstairs), standing up from a seated position/sitting down, and other ADL activities

relevant to the patient. To what extent can the hip/knee be used? What is the patient's walking speed?

NB: If the patient is in the rehabilitation phase after joint replacement surgery and is no longer able to stand on the leg, whereas he/she had been able

to do so beforehand, then this could be a red flag.

• Evaluation to determine whether certain movements are being avoided or compensated for with other movements.

• Evaluation of balance reactions compared with those of the nonaffected side when standing and walking.

• Evaluation of the quality of movement during functional activities, such as sitting down and getting up again, bending, transfers, getting (un)dressed,

and walking up/downstairs.

• Evaluation of specific activities that are restricted during work, sports, or other leisure activities.

• Evaluation of the use of aids.

• Evaluation of performing other specific activities where symptoms are reported.

Abbreviation: ADL, activities of daily living.
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that the provision of education and exercise therapy is usually insepa-

rable in practice. The face-to-face provision of education should in all

cases be supplemented with written or online information in the form

of leaflets, handbooks, websites, or videos of proven quality. Based

on international guidelines, the following topics are recommended for

discussion with a patient with hip or knee OA: (i) the condition and

the possible consequences, (ii) the importance of exercise and a

healthy lifestyle, and (iii) treatment options (Fernandes et al., 2013,

French et al., 2015). With regard to total hip or knee arthroplasty,

patient information and advice should be adapted to the situation of

the individual patient but should minimally include the following

topics: (i) the surgery, the subsequent rehabilitation period, and the

possible use of assistive devices and/or help from others; (ii) the

importance of (maintaining) sufficient muscle strength and overall fit-

ness prior to surgery and other factors involved in postoperative

recovery; and (iii) the lifestyle restrictions and precautions involved

during the first postoperative phase, where indicated by the orthope-

dic surgeon.

3.2.2 | Exercise therapy

Clinical questions regarding exercise therapy for patients with hip or

knee OA were addressed using evidence from high quality systematic

reviews (Fransen et al., 2015, 2014). For hip OA, the recommendation

was based on a systematic review including 15 RCTs. It was con-

cluded that exercise therapy had a moderate effect on physical func-

tioning (standardized mean difference [SMD], 0.32), with a moderate

quality of evidence reported in relation to the immediate post-

intervention period (Fransen et al., 2014). For knee OA, the recom-

mendation was based on a systematic review including 52 RCTs. It

was concluded that exercise therapy had a moderate effect on

TABLE 5 The American College of Rheumatology clinical
classification criteria for hip and knee osteoarthritis used to support a
clinical diagnosis of hip or knee osteoarthritis

Hip Knee

Hip pain in combination with:

- Internal rotation ≤15�

- Flexion ≤115�

Or

Pain in the hip in combination with:

- Age > 50 years

- ≤60 min of morning stiffness

- Pain on internal rotation

- Internal rotation ≥15�

Knee pain and at least three of

the following:

- Age >50 years

- >30 min of morning stiffness

- Crepitus

- Bony tenderness

- Bony enlargement

- No palpable warmth

F IGURE 1 Recommended and optional measurement instruments for the treatment of patients with hip or knee osteoarthritis. 30-sec CST,
0-second Chair Stand Test; AAQ, Animated Activity Questionnaire; CIRS, Cumulative Illness Rating Scale; HOOS, Hip disability and Osteoarthritis
Outcome Score; HOOS ADL subscale, HOOS subscale function, daily living; HOOS-PS, HOOS Physical function Short form; KOOS , Knee injury
and Osteoarthritis Outcome Score; KOOS ADL subscale, KOOS subscale daily living; KOOS-PS, KOOS Physical function Short form; MILAS,
Modified IOWA Level of Assistance Score; NRS, Numeric Rating Scale; PSK, Patient Specific Complaints instrument; SLST, Single Leg StanceTest;
TUG, Timed Up and Go test
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physical functioning (SMD, 0.54), with a moderate quality of evidence

reported in relation to only high quality studies (Fransen et al., 2015).

The positive effects of exercise therapy were consistent overall, but

potentially undesirable effects, such as worsening of symptoms, were

infrequently reported and appeared to be rare and not very severe.

Therefore, the guideline panel was of the opinion that the positive

effects outweighed the undesirable effects. Moreover, the guideline

panel considered that most patients would be likely to have a positive

attitude toward exercise therapy, given its beneficial effects on symp-

toms and daily functioning, and that it could be included in their daily

routine. A cost-effectiveness analysis showed that exercise therapy

performed in the conservative treatment phase resulted in a greater

health gain per invested Euro than when exercise therapy was not

offered (Cochrane, Davey, & Matthes Edwards, 2005; Hurley

et al., 2007; Jessep, Walsh, Ratcliffe, & Hurley, 2009; Richardson

et al., 2006; Sevick et al., 2000). For physical therapists, there are min-

imal costs associated with the provision of exercise therapy, assuming

that the required practice area and exercise equipment are already

present. Based on the evidence and mentioned considerations, the

guideline panel formulated strong recommendations for exercise ther-

apy in all patients with hip or knee OA.

Evidence concerning preoperative exercise therapy showed a

moderate effect on physical functioning in patients after total hip

replacement (SMD, 0.32) and total knee replacement (SMD, 0.40)

(Beaupre, Lier, Davies, & Johnston, 2004; Bitterli, Sieben, Hartmann,

& De Bruin, 2011; Calatayud et al., 2017; Ferrara et al., 2008; Lowe,

Davies, Sackley, & Barker, 2015; Rooks et al., 2006; Silkman Baker &

McKeon, 2012; Villadsen, Overgaard, Holsgaard-Larsen, Christensen,

& Roos, 2014; Wallis & Taylor, 2011). For postoperative exercise ther-

apy, evidence showed a moderate effect on physical functioning in

patients after total hip replacement (SMD, 0.37) and a small effect

after total knee replacement (SMD, 0.18) (Artz et al., 2017, 2015;

Barker et al., 2013; Beaupre, Masson, Luckhurst, Arafah, &

O'Connor, 2014; Bruun-Olsen, Heiberg, Wahl, & Mengshoel, 2013;

French et al., 2015; Hepperger et al., 2017; Jakobsen, Kehlet, Husted,

Petersen, & Bandholm, 2014; Liebs et al., 2010; Mitchell et al., 2005;

Umpierres et al., 2014). Other considerations concerning exercise

therapy in the preoperative and postoperative phase are similar to

those of the conservative treatment phase. Based on the evidence

and other considerations, the guideline panel formulated conditional

recommendations for preoperative and postoperative exercise ther-

apy in patients who undergo hip or knee replacement surgery for OA.

To formulate recommendations concerning the desired content

of exercise therapy, exercise programs outlined in the RCTs and in the

literature reviews were reviewed, as well as international guidelines

and general studies on exercise therapy (American College of Sports

Medicine, 2018; Foroughi, Smith, Lange, Singh, & Vanwanseele, 2011;

Health Council of the Netherlands, 2017; Jan, Lin, Liau, Lin, &

Lin, 2008; Juhl, Christensen, Roos, Zhang, & Lund, 2014; Regnaux

et al., 2015; Westby, Marshall, & Jones, 2018), and recommendations

using the FITT principles were then formulated (Table 6).

The guideline panel also concluded that joint-specific and general

exercises should be combined in a personalized exercise and physical

activity plan and be tailored to individual goals, needs, and prefer-

ences. The number and frequency of supervised and independently

performed home exercises should be determined in consultation with

the patient. Given the proven benefits of maintaining the positive

effects of treatment, booster sessions planned after the initial treat-

ment are recommended (Pisters et al., 2007).

Another clinical question addressed restrictions for exercise ther-

apy for patients with hip or knee OA and the presence of comorbidity.

A systematic review was conducted that aimed to determine the

effect of exercise therapy in patients with hip or knee OA and comor-

bidity. Only one study included a protocol for patients with knee OA

and different types of comorbidity (De Rooij et al., 2017). Therefore,

for patients with comorbidity, no standardized treatment program is

convenient, and exercise therapy should be adjusted accordingly.

The guideline panel addressed a clinical question concerning exer-

cise therapy in patients with hip or knee OA in relation to poor pain

management. A systematic review was conducted that aimed to

establish the effects of exercise therapy in patients with hip or knee

OA and who had poor pain management; however, no studies were

identified. Two studies that were initially excluded because they did

not specifically select patients with poor pain management did

describe an intervention that included pain education and behavioral

pain-coping skills (Hunt et al., 2013; Bennel et al., 2016). In these two

studies, it was concluded that exercise therapy, according to a time-

contingent approach (graded activity) combined with pain education

and pain-coping skills training, could be effective. Therefore, the

guideline panel recommended exercise therapy for patients with poor

pain management.

Additionally, the guideline panel formulated a point of attention

regarding the treatment of patients with OA and severe comorbidity

or poor pain management, as follows. If a physical therapist's knowl-

edge and skills regarding the management of patients with comorbid-

ity or poor pain management is insufficient, the principle “those

incompetent are unauthorized to act” applies, and referral to a compe-

tent colleague is required, or the physical therapist should cooperate

with that competent colleague.

3.2.3 | Nonexercise therapeutic interventions

Systematic reviews were conducted to address clinical questions

regarding the following nonexercise therapeutic interventions: mas-

sage therapy, transcutaneous electrical nerve stimulation (TENS) ther-

apy, continuous passive motion (CPM), pulsed electromagnetic field

therapy, low-level laser therapy (LLLT), passive mobilization,

shockwave therapy, taping, ultrasound, and thermotherapy.

For all of these interventions, the quality of studies and level of

evidence was low, with the effects on physical functioning in patients

with hip or knee OA seldom reported. Massage therapy (Bervoets,

Luijsterburg, Alessie, Buijs, & Verhagen, 2015; Perlman et al., 2012;

Perlman, Sabina, Williams, Njike, & Katz, 2006) and TENS therapy

(Law, Cheing, & Tsui, 2004; Palmer et al., 2014) should preferably not

be offered to patients with hip and knee OA. However, the use of

584 van DOORMAAL ET AL.



TABLE 6 FITT factors for exercise therapy in people with hip and/or knee osteoarthritis (summarized)

Frequency

• Aim for the patient to preferably perform exercise therapy daily or at least 2 days a week (for muscle strengthening/functional exercises) or at least

5 days a week for 30 min at a time (for aerobic exercises) (which also complies with the new Movement Guidelines of the Health Council).

• Start with one to two times weekly guided exercise therapy, supplemented with independently performed exercises and gradually reduce guidance

during the treatment period.

Intensity

• Aim for the following minimum intensity for muscle strength and aerobic training:
� Muscle strength training: 60%–80% of 1 repetition maximum (1RM) (Borg score, 14–17) or 50%–60% of 1RM (Borg score, 12–13) for people not

accustomed to strength training, with two to four sets of 8–15 repetitions with 30- to 60-s break between sets.
� Aerobic training: >60% of maximum heart rate (Borg score, 14–17) or 40%–60% of maximum heart rate (Borg score, 12–13) for people not used to

aerobic training.

• Ensure a gradual buildup in intensity during the program and follow the training principles.

Type

Offer a combination of:

• Muscle strength training:
� Select exercises primarily aimed at the large muscle groups around the knee and the hip joints (especially knee extensors, hip abductors, and knee

flexors).
� Perform these exercises in both legs (for hip or knee osteoarthritis, both for unilateral and bilateral osteoarthritis).
� Select functional exercises using the patient's own body weight and exercises using devices. Exercises with a high mechanical knee load (e.g., using a

“leg extension device”) should preferably be avoided in patients with knee osteoarthritis and after knee joint replacement surgery.

• Aerobic training:
� Select activities with a relatively low joint load, such as walking, cycling, swimming, rowing, or using a cross-trainer.

• Functional training:
� Select (parts of) activities that are hindered in the patient's daily life (e.g., walking, climbing stairs, sitting down, and rising from a chair).

• Within one treatment session, focus primarily (at least 75% of the treatment time) on one type of training: muscle strength or aerobic training for

optimal treatment results. Instruct the patient to independently perform a type of training that is not primarily targeted during the treatment

session.

• Consider offering specific balance and/or coordination/neuromuscular training in addition to exercise therapy if there are disturbances in balance

and/or coordination/neuromuscular control that impede the patient's functioning.

• Consider including (active) range of motion or muscle stretching exercises as a supplement to exercise therapy if there are muscle shortening and/or

reversible joint mobility limitations that impede the patient's functioning.

Time

• Aim for a treatment period between 8 and 12 weeks, supplemented with one or more follow-up sessions after completion of this treatment period

(e.g., 3 and 6 months after the end of the treatment period), to encourage adherence to therapy.

• Encourage the patient to continue performing their exercises independently after the treatment period.

General points of attention

• Always offer exercise therapy regardless of patient characteristics such as age, symptom severity, and severity of joint damage.

• Always offer exercise therapy in combination with information/advice and a movement plan (including short- and long-term goals for the

[continued] execution of movement activities) that has been devised in consultation with the patient.

• Always offer exercise therapy in the form of a combination of supervised exercise therapy and independently performed exercises. Determine

together with the patient, partly based on the degree of independence/motivation, personal preferences, and practical considerations, the ratio of

supervised and independently performed exercise therapy to be undertaken.

• Consider using eHealth applications to support the patient in performing (continuing to perform) exercises independently and/or to reduce the level

of supervision.

• Consider offering group exercise therapy if little individual guidance is required.

• Consider offering exercise hydrotherapy in the initial phase of treatment if there are serious pain symptoms during exercise that cannot be resolved

in any other way.

Training principles for patients with hip and/or knee osteoarthritis

• Precede any workout with a warm-up session and finish with a cooling-down session.

• Determine the starting intensity of strength training and monitor the intensity during treatment using the 1RM submaximal test.

• Determine the starting intensity of aerobic training and monitor the intensity during treatment using heart rate and/or the Borg score.

• Gradually increase the intensity of training (once a week) to the maximum level possible for the patient.

• Reduce the intensity of the next workout if joint pain increases after a workout and persists for >2 h thereafter.

• Start with a short period of 10 min (or less if necessary) of aerobic exercise, in patients who are untrained and/or limited due to joint pain and

mobility.

• Offer alternative exercises using the same muscle groups and energy systems if the exercise leads to an increase in joint pain.

• When adjusting training intensity, use variation in sets and repetitions (in strength), intensity, duration of session or exercise, type of exercise, and

rest breaks, and determine the adjustment in consultation with the patient.

Abbreviation: 1RM, 1 repetition maximum.
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TENS therapy for patients with knee OA can be considered as a

short-term intervention to support active exercise therapy if exercise

therapy is impeded due to severe pain. CPM (Harvey, Brosseau, &

Herbert, 2014; Lenssen et al., 2008; Maniar, Baviskar, Singhi, &

Rathi, 2012), pulsed electromagnetic field therapy (Pipitone &

Scott, 2001; Thamsborg et al., 2005; Li et al., 2013), LLLT (Alfredo

et al., 2012; Huang et al., 2015; Kheshie, Alayat, & Ali, 2014;

Tascioglu, Armagan, Tabak, Corapci, & Oner, 2004), passive mobiliza-

tion (French et al., 2013; Wang et al., 2015), shockwave therapy (Cho,

Yang, Yang, & Yang, 2016; Imamura et al., 2017; Zhao et al., 2013),

taping (Hinman, Bennell, Crossley, & McConnell, 2003; Kocyiget

et al., 2015; Wageck, Nunes, Bohlen, Santos, & De Noronha, 2016),

ultrasound (Tascioglu, Kuzgun, Armagan, & Ogutler, 2010; Loyola-

Sanchez et al., 2012; Ulus et al., 2012; Zhang et al., 2016), and ther-

motherapy (evidence absent) should not be offered.

4 | DISCUSSION

An evidence-based practice PT guideline for hip or knee OA was

developed according to the AGREE II standard (Brouwers et al., 2010),

the G-I-N standards (Qaseem et al., 2012), and the GRADE methodol-

ogy (Guyatt et al., 2008). This guideline provides the physical therapist

with practical information and tools for use in daily clinical practice.

The physical therapist is guided through a process of clinical reasoning

during the initial assessment, treatment, and evaluation stages, to pro-

vide the patient with the most optimal, evidence-based PT treatment

available.

To our knowledge, recommendations for physical therapists with

regard to initial assessment, treatment, and evaluation have not previ-

ously been described in a discipline-specific guideline other than the

KNGF guideline (Peter et al., 2011). Recommendations for the general

management of hip or knee OA have been made in current interna-

tional guidelines; however, these recommendations do not comprise

specific and concrete information for physical therapists (Hochberg

et al., 2012; McAlindon et al., 2012; Fernandes et al., 2013). In view

of continuous developments in the field of research and treatment for

patients with hip or knee OA, regular updates to evidence-based

guidelines are useful to continuously support daily practice in the

application of evidence-based treatment.

Strengths related to the methodology of developing this guideline

include the involvement of many stakeholders and the formulation of

clinical questions derived from focus groups involving physical thera-

pists and patients. Their questions are addressed in the guideline,

which will likely facilitate implementation in PT practice. Moreover,

along with evidence from the literature, important considerations

from clinical practice and the opinions of experts and patients were

taken into account when formulating the recommendations using

Evidence-to-Decision forms (Bijlsma, Berenbaum, & Lafeber, 2011;

Doherty, Hunter, Bijlsma, Arden, & Dalbeth, 2016). Finally, a field test

was conducted among physical therapists from November 2017 to

December 2017 to evaluate the applicability of the guideline, which

contributes to guideline uptake in daily clinical practice.

One limitation regarding the methodology used in developing this

guideline was that, concerning PT interventions, the literature search

was limited to systematic reviews and RCTs. When these were

unavailable, we undertook a narrative review involving textbooks, key

articles, and current guidelines, as suggested by the panel experts. A

more extensive literature search might have provided more informa-

tion and evidence concerning initial assessment and evaluation of

treatment. Another limitation was that we chose physical functioning,

pain, and quality of life as the main outcome measures for the system-

atic literature reviews. However, in line with the ICF additional out-

come measures covering other domains, such as participation in work

or sports, these could also have been evaluated and considered.

In this CPG, recommendations on preoperative and postoperative

PT have been added, which is a change from the 2010 CPG. This addi-

tion is relevant, given the increasing number of joint replacement sur-

geries and early discharge from hospital using fast track strategies.

The recommended preoperative and postoperative interventions are

in general similar to those described by Westby, Brittain, and

Backman (2014), although they are described in less detail in the cur-

rent guideline. Although the current guideline's focus is broader than

preoperative and postoperative PT alone as described in the Canadian

guideline, the difference between the guidelines can be explained

through variations in the method of guideline development, with

expert opinion playing a larger role in the Canadian guideline than in

the present guideline.

A number of knowledge gaps remain concerning physical thera-

peutic treatment for hip or knee OA. Although the required fre-

quency, intensity, type, and duration of exercises have been more

clearly defined than in previous versions of the guideline, questions

remain concerning the optimal composition, dosage, and mode of

delivery. Literature concerning the mode of delivery, on which our

recommendations were based, was relatively dated, with few studies

using alternatives to face-to-face contact such as telephone guidance

or eHealth. Another question remains as to how treatment should

best be tailored to an individual patient. Moreover, there is consider-

ably less evidence concerning exercise therapy with regard to hip OA

compared with knee OA. Therefore, further studies are necessary

concerning exercise therapy for hip OA and to determine whether the

treatment of hip and knee OA requires different approaches.

Given scientific developments, maintaining an up-to-date guide-

line is important. Therefore, the author group will evaluate all recom-

mendations annually and consider revisions, as required. The CPG was

developed in a modular manner; therefore, revisions can be conducted

efficiently in the future through updating a single clinical question.

Finally, implementation of the guideline in daily practice is impor-

tant, and presentations and an E-learning module have been devel-

oped for this purpose. Information with regard to the guideline has

been published on the KNGF website and in journals for professionals

and patients.

Based on the guideline recommendations, quality indicators are

currently being developed that can be used as a tool to evaluate and

improve the quality of physical therapeutic care for patients with hip

or knee OA.
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In conclusion, an up-to-date evidence-based PT guideline for the

management of patients with hip or knee OA has been developed. To

improve the quality of care for these patients, adequate dissemina-

tion, implementation, and timely updates are needed.
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APPENDIX A

APPENDIX B

APPENDIX C: LITERATURE SEARCH STRATEGY

TABLE A1 Stakeholders and their representing organizations

Stakeholders Representing organization

Physical therapists Royal Dutch Society for Physical Therapy (KNGF)

Exercise therapists Association of ExerciseTherapists Cesar and Mensendieck (VvOCM)

Patients Dutch Arthritis Society (ReumaNederland), Arthritis Care Netherlands (RZN),

Polyarthritis Companions (P-AL)

General practitioners Dutch College of General Practitioners (NHG)

Orthopedic surgeons Dutch Orthopaedic Association (NOV)

Rheumatologists Dutch Society for Rheumatology (NVR)

Elderly care physicians and social geriatricians Dutch Association of Elderly Care Physicians and Social Geriatricians (Verenso)

Clinical geriatricians Dutch Society for Clinical Geriatric Medicine (NVKG)

Rehabilitation physicians Dutch Society of Rehabilitation Physicians (VRA)

Nurses Dutch Nurses' Association (V&VN)

Dieticians Dutch Society of Dieticians

Podiatrists Dutch Society of Podiatrists

Health insurers Health Insurers Netherlands (ZN)

Government National Healthcare Institute

TABLE B1 Clinical questions constituting the basis for a physical therapy guideline for patients with hip or knee osteoarthritis

Assessment

How is hip and knee osteoarthritis diagnosed by a physical therapist?

Which domains of the International Classification of Functioning Disability and Health (ICF) should be assessed during the diagnostic process?

Which measurement instruments are recommended during the diagnostic phase and for the evaluation of patients with osteoarthritis of the

hip or knee?

What are the indications for physical therapy/exercise therapy in people with osteoarthritis of the hip and/or knee?

Treatment

What type of education and advice is recommended for patients with osteoarthritis of the hip or knee?

What type of education and advice is recommended at the time of total hip or knee arthroplasty?

Is exercise therapy recommended for people with hip or knee osteoarthritis?

Is exercise therapy recommended prior to total hip or knee arthroplasty?

Is exercise therapy recommended after total hip or knee arthroplasty?

Which exercise therapy is recommended in terms of frequency, intensity, type, and time duration for the treatment of patients with osteoarthritis of

the hip or knee?

What modifications to exercise therapy are recommended for patients with hip or knee osteoarthritis if they also have one or more comorbidities

affecting their physical functioning?

What modifications to exercise therapy are recommended for patients with hip or knee osteoarthritis if a patient is unable to cope with

osteoarthritis-related pain?

Are nonexercise therapeutic interventions recommended for patients with osteoarthritis of the hip or knee?
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APPENDIX D

TABLE C1 Search string exercise therapy

Search date December 19, 2016

Consulted

databases

PubMed, EMBASE, Web of Science, Cochrane Library, CENTRAL, EmCare, CINAHL.

General search

termsa
((“hip osteoarthritis”[tw] OR “knee osteoarthritis”[tw] OR “Osteoarthritis, Knee” [MeSH] OR “Osteoarthritis, Hip”[mesh] OR

((“Osteoarthritis”[Mesh] OR “osteoarthritis”[tw] OR osteoarthrit*[tw] OR “osteoarthrosis”[tw] OR osteoarthro* [tw] OR

“degenerative arthritis”[tw] OR degenerative arthriti*[tw] OR “osteoarthrosis deformans”[tw]) AND (“Knee”[Mesh] OR

“knee”[tw] OR “knees”[tw] OR “Knee Joint”[Mesh] OR “Hip”[Mesh] OR “hip”[tw] OR “hips”[tw] OR “Hip Joint”[Mesh] OR

“menisci”[tw] OR “meniscus”[tw] OR menisc*[tw] OR “coxa”[tw] OR “coxas”[tw]

OR “patellofemoral”[tw] OR “Patella”[Mesh] OR patella*[tw])) OR coxarthro*[tw] OR gonarthro*[tw]) AND (exercis*[tw] OR

“stretching”[tw] OR “ExerciseTherapy”[Mesh] OR “exercise therapy”[tw] OR exercise therap*[tw] OR “Continuous Passive
MotionTherapy”[tw] OR “Continuous Passive Movement”[tw] OR “CPM Therapy”[tw] OR “Muscle Stretching Exercises”[tw]

OR “Muscle Stretching Exercise”[tw] OR “Static Stretching”[tw] OR “Passive Stretching”[tw] OR “Static-Passive Stretching”[tw]

OR “Static Passive Stretching”[tw] OR “Isometric Stretching”[tw] OR “Active Stretching” [tw] OR “Static-Active Stretching”[tw]

OR “Static Active Stretching”[tw] OR “Ballistic Stretching”[tw] OR “Dynamic Stretching”[tw] OR “PNF Stretching”[tw] OR

“Plyometric Exercise”[tw] OR “Plyometric Exercises”[tw] OR Plyometric Drill*[tw] OR “Plyometric Drills”[tw] OR “Plyometric

Training”[tw] OR “Plyometric Trainings”[tw] OR “Stretch- Shortening Exercise”[tw] OR “Stretch Shortening Exercise”[tw] OR

“Stretch- Shortening Exercises”[tw] OR “Stretch-Shortening”[tw] OR “Stretch Shortening”[tw] OR “Stretch-Shortening
Drills”[tw] OR “Stretch-Shortening Cycle Exercise”[tw] OR “Stretch Shortening Cycle Exercise”[tw] OR “Stretch-Shortening
Cycle Exercises”[tw] OR “ResistanceTraining”[tw] OR “StrengthTraining”[tw] OR “Weight-Lifting”[tw]

OR “Weight Lifting”[tw] OR “Weight-Bearing”[tw] OR “Weight Bearing”[tw] OR “Exercise”[Mesh] OR “Exercise”[tw] OR

“Exercises”[tw] OR “Physical Exercise”[tw] OR “Physical Exercises”[tw] OR “Isometric Exercises”[tw] OR “Isometric

Exercise”[tw] OR “Aerobic Exercises”[tw] OR “Aerobic Exercise”[tw] OR “Circuit-Based Exercise”[tw] OR “Cool-Down

Exercise”[tw] OR “Cool-Down Exercises”[tw] OR “Physical Conditioning” [tw] OR “Running”[tw] OR “Jogging”[tw] OR

“Swimming”[tw] OR “Walking”[tw] OR “Warm-Up Exercise”[tw] OR “Warm-Up Exercises”[tw] OR “Physical Exertion”[Mesh]

OR “Physical Exertion”[tw] OR “Physical Effort”[tw] OR “Physical Efforts”[tw] OR “Physical Fitness”[Mesh] OR “Physical
Fitness”[tw] OR “Physical Endurance”[mesh] OR “Physical Endurance”[tw] OR “Anaerobic Threshold”[tw] OR “Exercise
Tolerance” [tw] OR “Exercise Movement Techniques”[Mesh] OR “Exercise Movement”[tw] OR “Bicycling”[tw] OR

“Walking”[tw] OR “Motor Activity”[Mesh] OR “Physical Activity” [tw] OR exertion*[tw] OR run*[tw] OR jog*[tw] OR treadmill*

[tw] OR swim*[tw] OR bicycl*[tw] OR cycle*[tw] OR cycling[tw] OR walk*[tw] OR row[tw] OR rows[tw] OR

rowing[tw] OR muscle strength*[tw]) NOT (“Animals”[mesh] NOT “Humans”[mesh]))

aFor reasons of efficiency, the searches for hip and knee were conducted simultaneously and then completed separately.

TABLE C3 Selection criteria of systematic review to exercise therapy in preoperative phase

Type of study RCT's

Type of patient Adults with a clinical diagnosis of osteoarthritis who are eligible for joint replacement surgery of the hip or kneea

Type of intervention Any form of preoperative exercise therapy (irrespective of frequency, intensity, type, duration, and form)

Types of comparisons No exercise therapy

Types of outcomes Physical functioning (patient-reported outcomes)

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviation: RCT, randomized controlled trial.

TABLE C2 Selection criteria of systematic review to exercise therapy in conservative phase

Type of study RCT's

Type of patient Adults with a clinical diagnosis of hip or knee osteoarthritisa

Type of intervention Any form of exercise therapy (irrespective of frequency, intensity, type, duration, and form)

Types of comparisons No exercise therapy

Types of outcomes Pain, physical functioning and quality of life (patient-reported outcomes).

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviation: RCT, randomized controlled trial.
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TABLE C4 Selection criteria of systematic review to exercise therapy in postoperative phase

Type of study RCT's

Type of patient Adults with a clinical diagnosis of osteoarthritis who are undergoing joint replacement surgery for hip or knee osteoarthritisa

Type of intervention Any form of postoperative exercise therapy (irrespective of frequency, intensity, type, duration, and form)

Types of comparisons No exercise therapy

Types of outcomes Physical functioning (patient-reported outcomes)

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviation: RCT, randomized controlled trial.

TABLE C6 Selection criteria of systematic review to exercise therapy in patients with inadequate pain coping

Type of study SR and RCT

Type of patient Adults with a clinical diagnosis of osteoarthritis of the hip or knee and inadequate pain copinga

Type of

intervention

Any form of exercise therapy (irrespective of frequency, intensity, type, duration, and form) that specifically takes inadequate

pain coping into consideration

Types of

comparisons

No exercise therapy

Types of outcomes Physical functioning (patient-reported outcomes)

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviations: RCT, randomized controlled trial; SR, systematic review.

TABLE C5 Selection criteria of systematic review to exercise therapy in patients with comorbidity

Type of study SR and RCT

Type of patient Adults with a clinical diagnosis of osteoarthritis of the hip or knee and comorbiditya

Type of intervention Any form of exercise therapy (irrespective of frequency, intensity, type, duration, and form)

Types of comparisons No exercise therapy

Types of outcomes Physical functioning (patient-reported outcomes)

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviations: RCT, randomized controlled trial; SR, systematic review.

TABLE C7 Search string nonexercise therapy

Search date August 14, 2017

Consulted

databases

PubMed, EMBASE, Web of Science, Cochrane Library, CENTRAL, EmCare, CINAHL.

General search

termsa
((“hip osteoarthritis”[tw] OR “knee osteoarthritis”[tw] OR “Osteoarthritis, Knee”[MeSH] OR “Osteoarthritis, Hip”[mesh] OR

((“Osteoarthritis”[Mesh]

OR “osteoarthritis”[tw] OR osteoarthrit*[tw] OR “osteoarthrosis”[tw] OR osteoarthro*[tw] OR “degenerative arthritis”[tw] OR

degenerative arthriti*[tw] OR “osteoarthrosis deformans”[tw]) AND (“Knee”[Mesh] OR “knee”[tw] OR “knees”[tw] OR “Knee
Joint”[Mesh] OR “Hip”[Mesh] OR “hip”[tw] OR “hips”[tw] OR “Hip Joint”[Mesh] OR “menisci”[tw] OR “meniscus”[tw] OR

menisc*[tw] OR “coxa”[tw]

OR “coxas”[tw] OR “patellofemoral”[tw] OR “Patella”[Mesh] OR patella*[tw])) OR coxarthro*[tw] OR gonarthro*[tw]) AND

(“MotionTherapy, Continuous Passive”[Mesh] OR “Continuous Passive MotionTherapy”[tw] OR “Continuous Passive
Movement”[tw] OR “CPM Therapy”[tw] OR “Passive Stretching”[tw] OR “PNF Stretching”[tw] OR “musculoskeletal

manipulations”[Mesh] OR “musculoskeletal manipulations”[tw] OR “Applied Kinesiology”[tw] OR “Chiropractic
Manipulation”[tw] OR “Osteopathic Manipulation”[tw] OR “Soft TissueTherapy”[tw] OR “Acupressure”[tw] OR “Massage”
[Mesh] OR “massage”[tw] OR massag*[tw] OR “ZoneTherapy”[tw] OR “Reflexology” [tw] OR “Rolfing”[tw] OR “Bodywork”[tw]

OR Bodywork*[tw] OR “Electric stimulation therapy”[Mesh:NoExp] OR “electric stimulation therapy”[tw] OR “electrical
stimulation therapy”[tw] OR “therapeutic electric stimulation”[tw] OR “therapeutic electrical stimulation”[tw] OR

“electrotherapy”[tw] OR electrotherap*[tw] OR “interferential current electrotherapy”[tw] OR “electrical stimulation”[tw] OR

“electrical nerve stimulation”[tw] OR “transcutaneous electric nerve stimulation” [Mesh:NoExp] OR “TENS”[tw] OR

“transcutaneous electric nerve stimulation”[tw]

OR “Ultrasonic Therapy”[Mesh] OR “therapeutic ultrasound”[tw] OR ultrasound therap*[tw] OR “ultrasonic therapy”[tw] OR

“electromagnetic therapy”[tw] OR “Electromagnetic Radiation/therapeutic use”[Mesh] OR “Electromagnetic

Phenomena/therapeutic use”[Mesh] OR “thermotherapy”[tw] OR “hot pack”[tw] OR “hot packs”[tw] OR hot pack*[tw] OR

(Continues)
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TABLE C7 (Continued)

Search date August 14, 2017

hotpack*[tw] OR “cold pack”[tw] OR “cold packs”[tw] OR cold pack*[tw] OR coldpack*[tw] OR “cold treatment”[tw] OR “heat
treatment”[tw] OR “Hyperthermia, Induced”[Mesh] OR fever therap*[tw] OR heat

therap*[tw] OR “Induced Hyperthermia”[tw] OR Thermotherap*[tw] OR “Therapeutic Hyperthermia”[tw] OR “Local
Hyperthermia”[tw] OR “Hot Temperature”[mesh] OR “Cold Temperature”[mesh] OR “Cryotherapy”[mesh] OR “Hypothermia,

induced” [mesh] OR cold temperature*[tw] OR Cryotherap*[tw] OR “Induced Hypothermia”[tw]

OR therapeutic hypotherm*[tw] OR “low level laser therapy”[tw] OR “low level laser treatment”[tw] OR “low intensity laser”[tw]

OR “soft-laser therapy”[tw] OR “low energy laser therapy”[tw] OR “low-power laser therapy”[tw] OR “low level laser”[tw] OR

“low level lasers”[tw] OR “low intensity lasers”[tw] OR “low
energy laser”[tw] OR “low energy lasers”[tw] OR “low-power laser”[tw] OR “low- power lasers”[tw] OR “lllt”[tw] OR “Low-Level

Light Therapy”[Mesh] OR “medical taping”[tw] OR “taping”[tw] OR “tape”[tw] OR “tapes”[tw] OR “taped”[tw] OR

“kinesiotaping”[tw] OR “kinesio taping”[tw] OR kinesiotap*[tw] OR kinesio tap* [tw] OR “Bandages”[mesh] OR “Athletic
Tape”[mesh] OR “Bandages”[tw] OR “Bandage”[tw] OR “Athletic Tape”[tw] OR “Athletic Tapes”[tw] OR “Hydrocolloid

Bandages”[tw] OR “Biological Dressings”[tw] OR “Compression Bandages”[tw]

OR “Compression Stockings”[tw] OR “Occlusive Dressings”[tw] OR “Hydrocolloid Bandage”[tw] OR “Biological Dressing”[tw] OR

“Compression Bandage”[tw] OR “Compression Stocking”[tw] OR “Occlusive Dressing”[tw] OR “Dry needling”[tw] OR dry

needl*[tw] OR “AcupunctureTherapy”[mesh] OR Acupunctur*[tw] OR Electroacupunctur*[tw] OR “Meridians”[tw] OR

“Moxibustion”[tw] OR “Trigger Points”[tw] OR “Trigger Point”[tw] OR “Shockwave therapy”[tw] OR “Shock wave therapy”[tw]

OR shockwav*[tw] OR shock wav*[tw] OR “High-Energy Shock

Waves”[mesh] OR “HESW”[tw] OR “High Energy Shock Waves”[tw] OR “High-Energy Shock Wave”[tw] OR “Ultrasonic Shock
Wave”[tw] OR “Ultrasonic Shock Waves”[tw] OR “Ultrasonic Shockwave”[tw] OR “Ultrasonic Shockwaves”[tw] OR “Ultrasonic
Waves”[mesh] OR “Lithotripsy”[mesh] OR “Lithotripsy”[tw])) NOT (“Animals”[mesh]

NOT “Humans”[mesh]))

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and then completed separately.

TABLE C8 Selection criteria of systematic review to electromagnetic field, low level laser therapy, massage, passive mobilization, shockwave,
taping, TENS, thermotherapy, and ultrasound

Type of study SR and RCT

Type of patient Adults with a clinical diagnosis of osteoarthritis of the hip or kneea

Type of intervention Any form of treatment with an electromagnetic field

Any form of treatment with low level laser therapy

Any form of massage therapy

Any form of treatment with passive mobilizations

Any form of treatment with shockwave

Any form of treatment with taping

Any form of treatment withTENS

Any form of thermotherapy

Any form of treatment with ultrasound

Types of comparisons No nonexercise therapeutic intervention

Types of outcomes Physical functioning (patient-reported outcomes)

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviations: RCT, randomized controlled trial; SR, systematic review; TENS. transcutaneous electrical nerve stimulation.

TABLE C9 Selection criteria of systematic review to continuous passive motion therapy

Type of study SR and RCT

Type of patient Adults after or with an indication for a joint replacing prosthesis for osteoarthritis of the hip or kneea

Type of intervention Any form of continuous passive motion therapy

Types of comparisons No continuous passive motion therapy

Types of outcomes Physical functioning (patient-reported outcomes)

aFor reasons of efficiency, the searches for hip and knee were launched simultaneously and completed separately.

Abbreviations: RCT, randomized controlled trial; SR, systematic review.
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