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Abstract

Objective To comprehensively identify components of

the physical limitation concept in knee osteoarthritis (OA)

and to rate the clinical importance of these using per-

spectives of both patients and health professionals.

Design Concept mapping, a structured group process,

was used to identify and organize data in focus groups

(patients) and via a global web-based survey (profession-

als). Ideas were elicited through a nominal group technique

and then organized using multidimensional scaling, cluster

analysis, participant validation, rating of clinical impor-

tance, and thematic analyses to generate a conceptual

model of physical limitations in knee OA.

Results Fifteen Danish patients and 200 international

professionals contributed to generating the conceptual

model. Five clusters emerged: ‘Limitations/physical defi-

cits’; ‘Everyday hurdles’; ‘You’re not the person you used

to be’; ‘Need to adjust way of living’; and ‘External

limitations,’ each with sub-clusters. Patients generally

found their limitations more important than the profes-

sionals did.

Conclusion Patients and professionals agreed largely on

the physical limitation concept in knee OA. Some limitations

of high importance to patients were lower rated by the pro-

fessionals, highlighting the importance of including patients

when conceptualizing patient outcomes. These data offer new

knowledge to guide selection of clinically relevant outcomes

and development of outcome measures in knee OA.

Keywords Knee OA � Physical limitations � Patient

perspective � Concept mapping

Introduction

The predominant impact of knee osteoarthritis (OA) is

generally regarded to be related to pain and physical

function; these are recommended core outcomes in clinical
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trials on OA (Outcome Measures in Rheumatology,

OMERACT [1], International Classification of Function-

ing, Disability and Health, ICF [2]) and chronic pain

(Initiative on Methods, Measurement, and Pain Assessment

in Clinical Trials, IMMPACT [3]). The guidelines do not

offer formal definitions of these outcomes, which may re-

sult in false assumptions and inconsistency among re-

searchers, clinicians, and health consumers. Asking simply

about pain or physical function in an outcome measure will

evoke different responses from different individuals with

different problems. Such responses may be highly am-

biguous and difficult to interpret. Consequently, careful

elaborations of these key concepts are necessary for

translation into precise and clinically meaningful con-

structs for use in outcome measures [4, 5].

While there is a widely used definition of pain—‘an

unpleasant sensory and emotional experience associated

with actual or potential tissue damage, or described in

terms of such damage’ [6]—there is no equivalent defini-

tion of physical function, despite its high rank in the out-

come hierarchy. Judging from the recommended outcome

measures for physical function, the concept encompasses a

broad range of constructs which all reflect some kind of

physical limitation (walking, stair-climbing, shopping,

sleeping, exercise tolerance, and muscle strength).

In the process of operationalizing concepts for use as

outcome measures, it is important to involve patients

alongside health professionals. This ensures clinical rele-

vance by capturing the full range of the patient experience

which may not only yield more relevant outcomes mea-

sures, but also aid in development and optimization of

treatment strategies [7].

It has been reported that patients and professionals do

not share points of view on treatment outcomes for chronic

pain conditions [8, 9]. This illustrates the importance of a

patient informed data-driven approach to define outcomes

and guide development of measures. Such an approach was

applied by Busija et al. [10] who developed a conceptual

model identifying dimensions of the individual burden of

OA, and the impact on the broader society. ‘Physical

limitations’ was found to be a major dimension.

The specific components of the ‘physical limitation’

concept still need to be elaborated in order to op-

erationalize it into measurable constructs. This adheres to

the OMERACT (Outcome Measures in Rheumatology)

filter 2.0 that recommends further specification of domains,

categorized within a core area [11]. This is done in order to

develop and validate new instruments. Accordingly, the

objective of this study was to comprehensively identify

components of the ‘physical limitation’ concept in knee

OA and to rate the clinical importance of these using the

perspective of both patients and health professionals.

Methods

Participants

A purposeful sampling of adults with knee OA was re-

cruited through the OA outpatient clinic of Copenhagen

University Hospital at Frederiksberg, Denmark, and invited

to participate in a group workshop. Patients eligible for

participation had a clinical diagnosis of knee OA confirmed

by radiography. We did not include patients who were

unable to speak, write, or understand Danish. Patients gave

informed consent before enrolling in the project and re-

ceived a copy of their consent.

A wide range of international OA health professionals

were invited via email to participate in a web-based survey.

Potential participants were identified through our networks

and departmental websites. The health professionals were

asked to pass on the survey invitation within their profes-

sional networks to expand the reach of the consultation.

Furthermore, all European physiotherapy organizations

were asked to place a link to the survey on their website.

The organizations in Denmark, Norway, Sweden, Ireland,

Finland, and Germany agreed to do so. The study was

approved by the Deakin University Human Research Ethics

Committee where the voluntary return of the survey was

regarded as implied consent to participate in the project.

A concept mapping method [12] was applied. The

method is highly effective in development of outcome

measures and is described in detail elsewhere [10]. In short,

concept mapping is a formal group process with a struc-

tured approach to identify ideas on a topic of interest and

organize them into cogent domains. Patients were asked to

provide responses to an initial task; ‘Thinking as broadly as

you can, please list all the things that you cannot do in your

everyday life because of your knee OA.’ Professionals

were given a slightly modified initial task: ‘Thinking as

broadly as possible, please list all the characteristics of the

physical limitations of knee OA.’

Three patient workshops were planned, aiming for four

to eight patients participating in each. At each workshop,

the concept mapping process was introduced and con-

ducted as follows: (1) individual brainstorming on the

initial task, generating statements; (2) in a nominal group

process, sharing statements with the group and clarifying

the meaning, if necessary; (3) sorting of all statements by

each participant in any way that made sense to them; (4)

cluster analysis and multidimensional scaling of the sorted

statements by use of specialized software (ConceptSys-

tems) [13, 14]; (5) a concept map of the statements, or-

ganized into clusters, was presented and discussed with

participants; (6) revision of the concept map by par-

ticipants, including labeling each cluster, drawing
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associations, and causal relations between clusters and

identifying sub- or super-clusters.

A similar approach was applied in the web-based survey

for health professionals, using SurveyMonkey� software.

The survey was administered in a two-step approach; (1)

statement gathering and (2) statement sorting. In the first

step, participants were asked to provide up to 20 brief

narrative statements responding to the initial task (see

above). Further, participants were asked to provide demo-

graphic data including their country of residence, profes-

sion, number of years in the OA field, academic

qualifications, and current work role. Statements were

collated and duplicates removed using standardized content

analysis [15]. In the second step, the statement pool was

sent back to the professionals for sorting and then analyzed

as described above.

Further, all participants (patients and health profes-

sionals) were asked to rate the importance of each state-

ment on a five-point scale; 1: ‘Not characteristic for knee

OA at all,’ 2: ‘Rarely occurring with knee OA,’ 3:

‘Sometimes occurring with knee OA,’ 4: ‘Very frequently

occurring with knee OA,’ and 5: ‘Essential (it wouldn’t be

knee OA without it).’

Data analysis

Data from the patient and professional concept maps were

consolidated by removing identical statements. The re-

duced statement pool was independently thematically

analyzed by two of the authors (LK and EB), preserving

fine distinctions in the wording across statements. The

exact wording of the statements and cluster labels from the

participants were kept, and sub-clusters were given labels

derived from specific statements. The mean and median

rating of statement importance within each sub-cluster was

calculated for both groups separately and compared be-

tween groups with a Wilcoxon two-sample test at the

p\ 0.05 level.

Results

A total of 50 patients were invited to take part and 15 (9

women) participated in one of three workshops and com-

pleted the sorting and rating tasks. More than 250 initial

e-mail invitations were sent to health professionals with

encouragement to pass the invitation to colleagues. A total

of 200 people from 15 different countries responded to the

survey. Danish was the most frequent nationality (62 %),

70 % were clinicians, and among the clinicians, 67 % were

physical therapists. The professionals had a mean of

17 years of experience with OA. A total of 122 respondents

(61 %) provided their e-mail addresses and were invited to

participate in the second step; sorting and rating of the

statements. Of these, 22 (18 %) completed the sorting and

rating tasks. Participants’ characteristics are shown in

Table 1.

A total of 1739 statements were generated, broadly

covering the physical limitations of knee OA (184 from

patients, 1552 from professionals). Omitting redundancies

within each participant group, the number of statements

was reduced to a total of 361 (124 from patients, 104

from professionals). Pooling the two groups, a total of

228 individual statements remained (124 from patients,

104 from professionals). In the thematic analysis, two

authors (LK and EB) initially agreed on 62 % of the

sorting of statements in terms of location in clusters. The

remaining statements were grouped through consensus

between LK and EB. In this process, the content of the

statements was discussed, placing most emphasis on the

patient input; i.e., the concept maps from the patient

workshops guided the final location of statements. Fig-

ure 1 illustrates the process of data collection and ana-

lysis. An example of a concept map from one of the

patient groups is given in Fig. 2.

The physical limitation conceptual model is shown in

Table 2. Overall, five clusters emerged. Within the five

clusters, a total of 54 sub-clusters were present: Limita-

tions/physical deficits (14 sub-clusters: ‘pain with load’

was the most important for patients, ‘limited movement’

most important for professionals); Everyday hurdles (19

sub-clusters: ‘hard to walk on stairs’ and ‘difficulty bicy-

cling’ were the most important for patients, ‘cannot squat’

most important for professionals); You’re not the person

you used to be (12 sub-clusters: ‘psychological impact’ was

the most important for patients, ‘reduced quality of life’

and ‘loss of physical freedom’ most important for profes-

sionals); Need to adjust way of living (seven sub-clusters:

‘getting used to another way of living,’ was the most im-

portant for patients, ‘impact of pain’ most important for

professionals); and External limitations (two sub-clusters:

‘other people thoughts’ were the most important for pa-

tients, and this was the only sub-cluster for professionals).

The names of the clusters and sub-clusters were primarily

derived from labels provided by the patient groups, but also

reflected labels from the professional group.

The importance of each statement was identified based

on patients’ and professionals’ ratings of all the statements

on a scale from one to five (five being most important).

A Wilcoxon two-sample test showed group differences

(patients vs. professionals) for statements in sub-clusters

for 12 of the 54 sub-clusters. Eleven statements were rated

significantly higher by patients than by professionals, and

one statement was rated significantly higher by profes-

sionals than by patients as shown in Fig. 3.
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Table 1 Participants’

characteristics
Patients (n = 15) Mean (SD) Range N (%)

Female 9 (60.0)

Age 66 (5.2) 59–77

BMI 28 (4.4) 21–34

Current paina 3.8 (2.3) 1–8

Worst pain last monthb 5.9 (1.9) 2–9

Mean pain last montha 5.1 (1.8) 2–8

Use of pain killers: never 1 (6.7)

Use of pain killers:[1 per week 4 (26.7)

Use of pain killers: 1–3 per week 5 (33.3)

Use of pain killers: 4–7 per week 5 (33.3)

Use of NSAIDs: never 7 (46.7)

Use of NSAIDs:[1 per week 4 (26.7)

Use of NSAIDs: 1–3 per week 2 (13.3)

Use of NSAIDs: 4–7 per week 2 (13.3)

Health professionals (n = 200)

Years of experience 17 (11) 1–63

Current work role Clinician 139 (69.5)

Researcher 63 (31.5)

Background Physical therapist 133 (66.5)

Rheumatologist 19 (9.5)

Nurse 16 (8.0)

Orthopedic surgeon 12 (6.0)

Occupational therapist 5 (2.5)

Osteopath 3 (1.5)

Sport scientist 3 (1.5)

Otherb 10 (5.0)

Country Denmark 124 (62.0)

Norway 23 (11.5)

Ireland 12 (6.0)

Australia 8 (4.0)

UK 7 (3.5)

Spain 6 (3.0)

Canada 5 (2.5)

The Netherlands 4 (2.0)

Sweden 3 (1.5)

Germany 1 (0.5)

Iceland 1 (0.5)

Mexico 1 (0.5)

Northern Ireland 1 (0.5)

Portugal 1 (0.5)

P.R. China 1 (0.5)

Not answered 2 (1.0)

a Pain scores are missing for one participant
b Medical Doctor (Dip. Musculoskeletal Medicine), Physiatrist, Sport & Exercise medicine physician

Internal Medicine, Biomechanist-electrophysiologist, Biomedical Engineer, Biophysicist, Biostatistics and

Clinical epidemiology, Clinical epidemiologist, Laboratory Technician
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Discussion

This is the first clear, comprehensive, and empirically

grounded picture of the impact of knee OA in terms of

physical limitations. Based on consultations with patients

and professionals from 15 countries, our conceptual model

of physical limitations in knee OA brings new knowledge

and has the potential to guide selection of outcomes in

research and clinical practice. The physical limitation

conceptual model is sorted by patient-rated importance and

thus provides a hierarchy for choosing components of

physical limitation in the development of outcome

measures.

Patients and professionals largely agreed on what en-

compass the physical limitation concept in knee OA. This

suggests that the professionals had an appropriate, though

not exhaustive, idea of the impact of physical limitations in

knee OA as experienced by patients. On the other hand,

professionals may impart personal subjects that patients are

reluctant to talk about in focus groups, for example, sexual

health that was mentioned by professionals but not patients.

This is in line with reports on other chronic pain conditions

mentioned in the introduction [8, 16] and highlights the

importance of involving both patients and professionals in

the identification and elaboration of relevant outcome

components. Our conceptual model corresponds with the

findings of Busija et al. [10] but elaborates more on the

components on physical limitations, whereas Busija’s

model provides a broader perspective on the individual and

societal burden of knee OA.

The patients rated some knee-related problems higher on

importance than the professionals did, and for eleven

statements, this difference was statistically significant. The

exception was ‘cannot squat,’ which was rated more rele-

vant by professionals. Some of these differences may be

initiated by the different terminology of patients and pro-

fessionals. Even though the patients also had statements

about deep knee bends which in the analysis were regarded

as equivalent to the professionals’ squatting, they did not

perceive this as relevant as some of the other statements

that require deep knee bends, such as reaching the floor and

getting up or down from low seating. This suggests that the

two groups use different words and context settings to

describe the same phenomenon. Thus, many of the same

limitations are recognized by both groups, but the different

perceptions may cause misunderstandings. The point is that

from the patients’ perspective their knee-related limitations

integrate components from theoretically separated con-

structs, as seen in the widely used International Classifi-

cation of Functioning, Disability, and Health (ICF) with the

categories ‘Body Functions and Structure’, ‘Activities of

Daily Living’, and ‘Participation’. Our interpretation of

Fig. 1 The data collection and analysis process

Qual Life Res (2015) 24:2423–2432 2427

123



this is that even though a theoretical framework is useful to

obtain a common understanding between professionals, the

same framework does not necessarily translate to patients,

who experience their physical limitations through the ac-

tivities they cannot do or participate in. This need for

contextual framing of physical limitations should be con-

sidered, both in clinical settings and in relation to outcome

evaluation. It is especially important in the development of

outcome measures, for example, choosing items for a

questionnaire, where the content validity relies very

strongly on the respondent’s understanding of the question.

Many professional participants suggested a cluster for

pain exclusively, where detailed aspects of pain were stated

(e.g., pain at rest, pain with movement, pain with fatigue,

and pain relief with movement). In general, pain was

strongly represented in all groups, but interestingly only

one of the three patient groups had a cluster with the label

‘pain’. Rather, the patients reflected on pain in conjunction

with movements, activities, and participation, emphasizing

the intimate association between pain and function. Sur-

prisingly, there was no mentioning of constant or inter-

mittent pain, which is the main theme of the Intermittent

and Constant OsteoArthritis Pain score (ICOAP), a ques-

tionnaire based on extensive interviews with patients [9].

Sudden pain, which could correspond to intermittent pain,

was stated by professionals, but not patients in this sample.

However, the element of the pain being unpredictable is

possibly implied in some of the sub-clusters of the concept

(‘Planning is essential’ and ‘getting used to another way of

living’) but did not come out as an individual construct

among the patients.

The patients did not specifically mention overall diffi-

culties with walking, as the professionals did. This was a

general observation—the professionals tended to provide

general statements, as opposed to the patients’ more de-

tailed and contextually specified statements. For example,

the professional group generated statements such as ‘gen-

eral functional disability’ which comprises several poorly

defined physical limitations. Not mentioning overall

walking difficulties, patients did highlight fast walking,

walking long distances, or walking on uneven surfaces.

This last statement was rated significantly more relevant by

patients than by professionals. In line with this, it is worth

noting that the item ‘difficulties walking on even surfaces’,

but not uneven surfaces, is included in two commonly used

questionnaires in knee OA research, the Western Ontario

and McMaster Universities Osteoarthritis Index

(WOMAC) [17] and the Knee Injury and Osteoarthritis

Fig. 2 Example of a concept map from one of the patient groups

(translated from Danish), based on 61 statements (small numbers)

grouped in 10 clusters (large numbers). The grouping of statements is

driven by multidimensional scaling in which statements that are

frequently sorted together by the participants are placed closer

together on the map and thereby interpreted as being closer

conceptually related. Gray boxes contain the cluster labels provided

by the patient group. Broken lines represent statements (marked with

gray background) that are moved from one sub-cluster to another

during group discussion. The broken circle indicates that statements

and sub-clusters within are related. In this example, cluster number 7

is dissolved, as the participants decided to move all statements to

other clusters
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Table 2 The physical limitation conceptual model sorted by clusters and patients’ mean rating of importance

Clusters/sub-clusters Representative statement Ratings of importance

Patients Professionals

Median Mean Median Mean

1. Limitations/physical deficits

Pain with load It’s painful to strain your knees 4 4.3 4 3.8

Twisting knee when standing To twist your knees standing up 4 4.0 4 3.8

Instability You easily twist your ankle so it hurts 4 3.9 3 3.4

Limited movement Difficult to move knee at certain angles 4 3.8 4 3.9

Swollen joints Joint fluid can be unpleasant and limiting 3 3.7

Cannot sit or stand still for longer

periods

Sit in the same position for a longer time (e.g., at the movies) 4 3.7 3 3.4

Problems getting around Public transport is strenuous (stairs and it bumps) 4 3.7 3 3.1

Poor balance Difficult to keep the balance 4 3.2 3 3.1

Stiffness Joint stiffness differs from day to day 4 3.1 4 3.8

Being a slow starter To get up after a period in the same position 3.5 2.9 4 3.7

Muscle degeneration Limitations in muscle function(e.g., strength) 3 3.3

Pain at rest Pain at rest 3 3.5

Pain with fatigue Pain increases with fatigue 4 3.5

Sudden pain Sudden pain 3 3.6

2. Everyday hurdles

Hard to walk on stairs Hard to walk up and down stairs 4 4.1 4 4.0

Difficulty bicycling It can be difficult to bicycle (push the pedals) 4 4.1 2 2.3

Cannot reach the floor Cannot pick up things from the floor 4 4.0 3 3.1

Cannot run/walk fast Difficult to walk fast or run 4 4.0 4 4.0

Crawling on your knees Crawling on your knees 4.5 4.0 4 3.7

Pain/difficulty bending knee It hurts to bend your knees 4.5 4.0 4 4.1

Hard to walk on uneven surface Painful to walk in the garden due to uneven surfaces 4 4.0 3 3.5

Cannot get up or down from the floor Impossible to get up after falling 4 3.9 4 3.7

Cannot get up or down from low seating Difficult to get up from low couches 4 3.8 3 3.4

Cannot jump Difficult to jump 4 3.8 4 4.1

Cannot kneel Hard to kneel 4 3.7 4 4.0

Limited weight bearing Cannot lift shopping bags 4 3.6 3 3.4

Bad habits (wrong movements) You risk to get bad movement routines 4 3.6 4 3.9

Disturbed sleep Your sleep is disturbed 4 3.5 2.5 2.5

Cannot squat Difficult to bend knees (e.g., when doing the garden) 4 3.4 4 4.2

Limited activity (household) Challenges when cleaning the house 4 3.4 3 3.1

Difficulty with personal care Problems getting dressed, e.g., stockings 3 3.3 3 3.2

Difficulties during walking Difficulties during walking 4 3.8

Difficulty with kicking Difficulty with kicking 3 3.2

3. You’re not the person you used to be

Psychological impact You get mad at yourself 4 4.7 3 3.1

Loss of physical freedom Limited in radius of action, e.g., with hiking 4 3.7 4 3.5

Forced to say no to activities You have to say no to different activities 4 3.5 3 3.1

Reduced quality of life Decreased quality of movement influences quality of life 5 3.5 3.5 3.5

Fatigue Your strength is disappearing 4 3.4 3 3.2

Loss of social relations Limits how often you invite guests 3.5 3.4 3 2.7

In need of help It can be necessary to ask others of help 3 3.2 3 2.8

Doubt in your own abilities You doubt that you can face new challenges 3 2.9 3 2.8

Cannot dance Cannot dance 3 2.9 3 3.3
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Outcome Score (KOOS) [18]. The importance of walking

disability was highlighted in a recent cohort study by

Hawker et al. [19] showing that worse self-reported

baseline WOMAC function scores and walking disability

were independently associated with higher all-cause mor-

tality for people with hip and knee OA.

Table 2 continued

Clusters/sub-clusters Representative statement Ratings of importance

Patients Professionals

Median Mean Median Mean

Changed self-image Your vanity keeps you from using aids 3 2.4

Impact on work ability Loss of productivity/restricted work capacity 3 3.1

Sexual health Physical and psychological changes may affect sexual health 3 2.6

4. Need to adjust way of living

Getting used to another way of living You have to be creative to make ends meet in your everyday

life

4 3.8

Planning and adjusting Walk different to avoid falling 4 3.6 3 2.8

Consequence of activities (there is a

cost)

Participating in social events has a cost 4 3.6

Planning is necessary You have to think about what you can and can’t do all the time 4 3.5

Impact of pain It’s nauseating to experience knee pain 4 3.4 4 3.9

Thoughts on treatment To make decisions about different treatment possibilities 4 3.3

Not how you feel but how you deal It is hard to handle a new life situation with physical limitations 4 2.8

5. External limitations

Other peoples thoughts You don’t necessarily have a visible disability 3 3.4 3 2.8

Demands to surroundings/need aids You need disability facilities—without really being disabled 3 3.1

Blank cells indicate that no statements within that sub-cluster were generated in the group; hence, no ratings were done

Fig. 3 Median rating of

statements within sub-clusters

with significant difference

between groups (Wilcoxon two-

sample test, two-sided Pr[ |Z|

under t approximation). All

median ratings were higher in

the patient group, unless

otherwise stated
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Limitations of this study

We chose not to apply restrictive inclusion- and exclusion

criteria, resulting in a heterogenic sample as specified in

Table 1. It could be argued that a more restricted sample

excluding co-morbidities and other potential influencing

factors would have been a better strategy to obtain a more

homogenous and ‘clean’ sample, which would represent

people with knee OA only. However, in the real world,

people with knee OA often have co-morbidities and other

‘disturbing’ factors; with this naturalistic sample, we aimed

to reflect this circumstance.

For data collection, we used the term ‘physical limita-

tions’ in the initial task to the professionals and ‘limitations

in everyday life’ to the patients. This choice to differentiate

between patients and professionals may have influenced

our results and inflated the observed differences between

the two groups. We did this because we expected to elicit

all potential physical limitations from both groups with this

approach. We suspected that the term ‘physical limitation’

would be somewhat unfamiliar for the patient groups and

therefore chose a term that they could relate to. Regarding

the professionals, we suspected that use of the term ‘ev-

eryday life’ would prompt associations to the ICF category

‘Activities of Daily Living,’ and did not want to limit the

responses to that specific term commonly used by health

professionals. ‘Physical limitations’ is a broad term not

encompassed by the ICF. Thereby, we hoped to help the

professionals to set aside their presumptions and assumed

tendency to theorize concepts, which is a limiting factor in

a data-driven approach.

Still, the structure of the physical limitation conceptual

model, as illustrated in Table 2, is similar to that of the ICF

with the main categories ‘Body Function and Structure,’

‘Activity,’ and ‘Participation.’ We assume that this simi-

larity is brought about by an inherent ‘health professional

way of thinking,’ and primarily generated by the profes-

sional participants who also largely used the ICF termi-

nology. However, the methods we used systematically

ensured that participants’ contributions were preserved

throughout the process where no unique statements were

lost. The views of the patients were also preserved as we

used the patients’ clusters and sub-clusters as the initial

template for organizing the resulting model.

Implications

These results offer relevant knowledge in order to op-

erationalize the recommended outcome of physical func-

tion and in the choice or development of outcome

measures. From the patients’ perspective, the concept of

physical limitations in knee OA is broadly encompassing

constructs across the widely used ICF model. This should

give raise to considerations about aiming knee OA treat-

ment at improving physical function as broadly as the pa-

tients define it. Importantly, our data were generated using

a grounded approach, and the derived framework emerged

from distinct separate clusters—providing clear guidance

for the development of a multi-dimensional outcome

measure that has high construct validity and is capable to

measuring clearly defined independent and important

concepts. This process has been used to develop several

multidimensional tools with very high construct validity

across settings and cultures [7, 20, 21]. Moreover, the

model provides strong guidance for interventions aimed at

improving knee OA outcomes, particularly improving

physical function, even as broadly as patients define it. This

is consistent with Hawker et al. [22] call for clearly defined

outcomes concerning participation, and treatments target-

ing participation.

With the concept mapping approach, the results are

simply the participants’ statements organized into clusters,

and these can reveal simple associations and also implied

causal paths between the derived concepts. As the original

statements still exist within each cluster, these data can be

organized into an item pool, with conceptually sound

constructs ready for use in the development of a new

outcome measure in knee OA. This work is ongoing.

Conclusion

Patients and professionals agreed largely on the physical

limitation concept in knee OA, although they had different

ways of describing the components. The patients rated

some knee-related physical limitations significantly higher

on importance than the professionals, highlighting the

importance of patient involvement in developing outcome

recommendations and measures. These data offer new

detailed knowledge about physical limitations in knee OA

which can guide selection and innovation of clinically

relevant outcomes and outcome measures.
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