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Abstract

Objective: Population-based osteoarthritis (OA) cohorts provide vital data on risk factors and out-
comes of OA, however the methods to define OA vary between cohorts. We aimed to provide rec-
ommendations for combining knee and hip OA datain extant and future population cohort studies,
in order to facilitate informative individual participant level analyses. Method: International OA
experts met to make recommendations on: 1) defining OA by x-ray and/or pain; 2) compare The
National Health and Nutrition Examination Survey (NHANES)-type OA pain questions; 3) the
comparability of the Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC)
scale to NHANES-type OA pain questions; 4) the best radiographic scoring method; 5) the useful-
ness of other OA outcome measures. Key issues were explored using new analyses in two popula
tion-based OA cohorts (Multicenter Osteoarthritis Study; MOST and Osteoarthritis Initiative OALI).
Results: OA should be defined by both symptoms and radiographs, with symptoms aone as a sec-
ondary definition. Kellgren and Lawrence (K/L) grade >2 should be used to define radiographic
OA. The variable wording of pain questions can result in varying prevalence between 41.0 and
75.4%, however questions where the time anchor is similar have high sensitivity and specificity
(91.2% and 89.9% respectively). A threshold of 3 on a0-20 scale (95% CI 2.1, 3.9) in the WOMAC
pain subscale demonstrated equival ence with the preferred NHANES-type question. Conclusion:
This research provides recommendations, based on expert agreement, for harmonising and combin-

ing OA datain existing and future popul ation-based cohorts.

Keywords: Osteoarthritis; data; harmonisation; cohort; epidemiology
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Introduction

OA is one of the most common causes of disabilitthe world (1). The prevention and
management of OA is dependent on the understardimgpdifiable risk factors for OA in the
population at earlier stages of diseasefully understand the risk factors for OA as wellitas
long-term effects, there is a need to combine ftata population-based cohorts to provide
sufficient statistical power. Traditional meta-arsas on OA rely on aggregate data obtained from
study publications. These are vulnerable to outcmperting and publication bias, and the quality
and availability of data may vary across studigsA2 increasingly popular alternative to
traditional meta-analysis is individual participghi®rD) meta-analysis, which utilises original raw
data for the analysis. The key benefits of thigtgpanalysis are the ability to better harmonise
primary risk factors and outcomes between studlesadjustment of identical confounders, the
application of consistent inclusion and exclusiateda, and the ability to include previously

unpublished datasets into the analysis (3-5).

The critical limitation of traditional meta-analysis the reliance upon the individual cohort
definition of OA, some of which are over 50 yeald. & diagnosis of OA is commonly established
using radiographic features alone or in combinatutth joint pain, often defined using NHANES
(National Health and Nutrition Examination Survéype or WOMAC (Western Ontario and
McMaster Universities Arthritis Indgxquestions (6). Many cohorts lack objective clihica
assessment, which prevents the use of the Ame@iollage of Rheumatology (ACR) criteria and
the identification of pre-radiographic OA. More estly, self-reported pain, regardless of
radiographic OA (ROA), has been used to measusas&sburden. There are multiple ways to
assess both radiographic OA and OA-related joimt, @and the comparability of these
measurements is not yet completely understood chbie of definition can substantially affect
both OA prevalence and its association with rigitdes. This has been demonstrated for ROA
outcomes such as K/L grades and between the wifeyent individual feature atlases (7).
Previous meetings have focused on defining early lvever OA was outside the scope of their

recommendations (8, 9).

The aim of this research was to generate recommnienddor combining OA data within existing
and future OA population cohort studies. A comneitté international OA experts was convened to
define OA for use in IPD meta-analyses using pdpnebased cohorts. This paper presents the

research and conclusions of the work performeclsydommittee.
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Methods

| dentification of key discussion points by the Seering Group

The steering group consisted of authors KML, LGJ BiiKA. Due to the variety of questionnaires
and variables used to classify OA, the interesth study were OA assessments used in
previously collected longitudinal population-basedhort studies with concurrent OA-related pain
and radiographic measures at multiple time pomtkeé hip or knee. Cohorts were excluded if their
non-OA subjects were recruited differently fromith@A subjects, or did not have the same pain
and ROA data available. Potential cohort studieewdentified using two pathways: 1) literature
review and 2) direct contact with principal invgstiors (PIs) of known osteoarthritis cohorts. The
literature review sought to identify both cohortatohing the exact inclusion criteria, but also
cohorts which appeared likely to have the datatafrest (i.e. a published cross-sectional analysis
of knee pain with indications that longitudinal 2BROA data may exist) (appendix 1). Contact with
Pls began with researchers with whom we had prewoilaborative relationships, requesting their
own unpublished variables and datasets along wiytkaowledge of additional cohorts matching
the inclusion criteria. Additional Pls and dataseere identified through specialist OA meetings

and conferences.

A comprehensive evaluation of OA variables avaéahkithin the identified population-based and
enhanced risk factor cohorts at baseline time-ppimas undertaken by examining data
dictionaries, liaising with cohort members or reviieg published cohort material. Cohorts were
further excluded if their raw data and/or detatiedla dictionaries were unavailable or inaccessible
to the steering committee. Information was gathéoedetermine how each cohort utilised these
OA variables in applied research and their metloddiefining end-stage OA. Five key areas
(outlined below) were identified as lacking suféint published evidence to make decisions on
combining OA data between data sources, and therefmnions from international OA experts

was sought.

Selection and endor sement of the Osteoarthritis Expert Committee

The definition and harmonisation of OA variablesswigtermined within an expert group meeting.
Participants contributed expert opinion on the #isgussion points of the study (via video

conference and email), recommended new statigtialyses, provided guidance on the post-hoc
analyses, and contributed critical input on the usanpt. The panel consisted of multidisciplinary,

2



71
72
73
74
75
76
77
78
79
80
81
82
83

84
85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

geographically diverse experts on OA and populatased cohort studies. Experts were selected
based upon meeting one or more of the followintpaa:

* Investigators with experience leading populatioharts who have an advanced knowledge
of OA and thorough understanding of epidemiologamdiort data collection

* Representatives with experience in producing gundslfor musculoskeletal disease
definitions or investigative imaging techniques

* Members of the original IPD meta-analysis steegraup to provide expertise and context

for how the harmonised OA variable would be useddture research

Sixteen experts were invited to participate inghére study. Nine of these attended the meeting by
video link. All Sixteen contributed to the defimiti of new statistical analyses, the post hoc arsalys

and contributed to the manuscript.

The expert committee’s work has been endorsed bgo@sghritis Research Society International
(OARSI), International Osteoporosis Foundation (J(European Society for Clinical and
Economic Aspects of Osteoporosis and OsteoartfiE&CEO) and the British Association of Sport
and Exercise Medicine (BASEM).

Meeting format

The process consisted of the following steps: igtisteering committee meeting held in November
2014, where the decision was made to hold an erpsgting to address issues with existing OA
data and produce recommendations for future rels@3rExperts were contacted via email with
aims and objectives of the meeting, points forussen and all relevant background material
identified by the steering committee including ansoary of the type of variables each cohort
appeared to contain from published literature anop@n access online data dictionaries; 3) A
meeting was conducted in April 2015, using a stmext discussion surrounding the five key points,
led by NKA and KML,; 4) Discussions on each poinhtioued until agreement was reached using
an iterative process, or it was determined thah@&rraction and/or information was required in
order to reach agreement, which was provided ®risig committee members; 5) A document
containing the results from the April meeting alanth the further recommended analysis was fed
back to the group via email, with all experts iradicg agreement, disagreement, or modification
(November 2015); 6) To account for potential negagroup dynamics, dissenting opinions could
be voiced directly to the steering committee, whevweas anonymously added to the feedback

3



106 document for discussion by all experts; 7) Firedisions were agreed via email by October 2015

107  8) First draft of manuscript produced in June 2016.

108

109 Fivekey discussion points

110

111 1. To determine the criteria to classify OA in popidatbased cohort studies

112 2. To determine the comparability of existing NHANB§e pain questions, which contain
113 wording variations

114 3. To assess whether previously published threshadd to determine pain using the

115 WOMAC scale were appropriate for research, androigte comparability with the

116 NHANES-type pain questions

117 4. To review the comparability of radiographic scormgthods and establish the ‘best’
118 measure to use based on available data

119 5. To assess the usability and comparability of alter®©A outcomes: self-reported OA, GP
120 diagnosis, and joint replacement for OA

121

122 Results

123

124 1. To determine the criteria to classify OA in poplation-based cohort studies

125

126 Potential definitions of OA (radiographic, symptoaisne or symptomatic radiographic) were
127 presented with supporting evidence to the expemnaittee for discussion.

128

129 Expert Discussion

130

131 The committee recognized that there has been tatgiird the importance of pain as a driving
132 factor in the definition of OA, rather than stru@bfactors alone. However, due to the risk of
133 misclassification it was felt that the combinatmirsymptoms and structural features would provide
134 the most accurate definition. The committee alststered that symptoms alone, without

135 radiographic data, could be an important aspetit@OA definition. Due to the lack of

136 standardization and reliability of pain assessmawngslable at multiple time-points, it was agreed
137 that self-reported pain questions should not be asene in the current state of knowledge.

138

139 Decision

140
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Experts agreed to use symptomatic radiographic ©the primary criteria to classify OA for the
purpose of combining OA classifications across costdies. Pain alonegas suggested as a
secondary criterion. When defining pain, experteed that a binary, self-reported, joint-specific
pain question would provide the best definitiorO#-related symptoms in the majority of the

population-based cohorts.

2.To establish the comparability of existing NHANES-pe pain questions which contain

wording variations

The committee was provided with details of the vimgd/ariation found in pain questions
commonly used in population based studies to ile@A-related joint pain. NHANES in the
1970’s used the question: “Have you ever had paor around a knee on most days for at least a
month?” (10); a second question was added in tB@’'$9“Have you had (any) pain in or around
your knee for at least a month in the last yeaFde ACR used a modified version of the question

as part of criteria to diagnose OA: “Have you hiagke€/hip) pain on most days in the last month?”.

A wide range of these types of questions, withr@getaof wording, was found among the
international cohorts containing OA (appendix 2)eTifferences between these questions occurs
in two places: first, the amount of time reportathvpain (i.e. any, most days in the last monttg an
second, the period of recall (i.e. in the last mofdst year, ever). In order to simplify a compan
between questions, they were grouped into fivedypethe steering group, where both the amount

of time with pain and the period of recall weresamsilar as possible (figure 1).

Figure 1

Expert Discussion

Of the five variations of NHANES-type questionsmdified in the cohorts (figure 1), the two
most commonly used were: A) most days in the lasttim and C) at least a month in the last
year. The committee agreed that questions A-D agglesimilar enough to be combined,
however, question E (pain for at least a month ewes deemed to be too different to be
combined and that it should be analysed as paatsansitivity analysis if necessary. Previous
research by O’Reilly et al (11) compared threeeatdéht variations of NHANES-type questions
and found that knee pain prevalence varied betwi®eB% and 28.3% depending on the
guestions. Two of these questions were comparabdeit NHANES A and C variations, with

5
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their reported prevalence differing by six percgetaoints (11). These results showed that
although overall agreement was good, the estintkaee pain are influenced by even minor
changes in the wording of the question.

The committee ultimately decided that not enougk Ww@own to make an informed decision
and suggested original research into the topicreefoaking a final decision. In order to
provide the necessary evidence, the steering giteengfore undertook an analysis of these
NHANES-type questions using an OA-related cohortt{@n A), which was then reviewed by

the full expert committee.

Action A

The experts suggested that the Multicenter OsteaEstStudy (MOST) was the best cohort to
examine the relationship of OA-pain assessmenitscastains multiple NHANES questions at the
same time point. The MOST study is a US-based whtenal study of subjects with or at high risk
for knee OA recruited in 2003 with a greater numidfesubjects with high BMI, family history of
OA and/or knee pain (12). Participants at baselm®vered four binary NHANES-type questions:
A) Knee pain on most days in the last month; B) Ange pain in the last month; C) Knee pain
lasting at least a month in the last year; D) Angé pain in the last year. Sensitivity, specificity
and area under the curve (AUC) from ROC curves weegl to compare NHANES-type questions.
NHANES A was selected as the reference questioriaiig similarity to the pain assessment used
as part of the ACR OA diagnostic criteria, it wagef the more commonly used pain questions in
the OA cohort studies, and it has been previousgnlused as part of a gold-standard definition of
SROA to test the performance of ACR criteria in ¢le@eral population (13).

Out of 3026 subjects, 2922 had all required datamatline (basic demographics and pain
guestions) and were used for the cross-sectiormdysia. NHANES A and C showed a similar
prevalence of pain (41.0% and 43.4%), while NHANESnd D both produced a substantially
higher prevalence (67.3 and 75.4%). NHANES C (jfesting at least a month in the last year)
showed the best sensitivity (91.2%) and specifi@8.9%) against the reference NHANES A, with
both NHANES B and D having very low specificity (5% and 41.7% respectively) (table 1).

Table 1

Decision
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The results of the analysis requested by the exgldwed that the comparability of questions was
influenced more by the duration of reported paie. ain lasting at least a month) than the period
of pain recall (i.e. in the last year). NHANES Aswalt to be the best wording based upon the
frequency that it is found in OA cohorts, its usepart of the ACR clinical criteria and that the
amount of time and period of recall used to idgméin occurs concurrent with the radiographic
information. NHANES C had the best sensitivity apecificity for NHANES A, and was therefore
identified as the most appropriate option in thetance of using existing data, where NHANES A

is not available.

3. To assess whether previously published threshaldised to determine pain using the
WOMAC scale are appropriate for research and deternme comparability with the NHANES-

type pain questions

The WOMAC is commonly used in addition to, or irssteof, NHANES-type questions in OA-
related population-based cohorts. It was felt ingodrto investigate whether the WOMAC index
could be used as an alternative pain measure. TOBIXC index is a standardized set of questions
developed to evaluate knee or hip pain, functiahd@ieability (14). WOMAC pain scores are used

as continuous measure (range 0-20).

Expert Discussion

Experts agreed that a threshold for WOMAC was ngéasdethat all cohorts could be included into
the IPD meta-analysis. Several issues were idedtifihen using a threshold with a WOMAC scale
to be comparable to NHANES-type questions, inclgdivat only the pain sub-scale, would be
equivalent and that the period of recall for paaswot given in early versions of WOMAC (pre
3.0). It was thought that previous research whemesholds had been used (15-17) were not
appropriate for current population cohorts duentrtdevelopment primarily in, and for, clinical
outcomes in patient populations. The committeeeleli that a threshold should be developed
specifically for combining the data with the NHANEfe questions and suggested further work
before an ultimate decision was made (Action B).

Action B
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The MOST study (see Action A for cohort descripjiaras used for this analysis. In addition to the
NHANES-type questions assessed at baseline, gemtits completed the WOMAC pain sub-scale
(range 0-20) asking for pain during daily activitythe past 30 days. A cut-point was established
for the WOMAC pain sub-scale against the referepastion (NHANES A), at the point at which
sensitivity and specificity were closest togetl®&% confidence intervals (Cl) around the cut-
points were estimated using bootstrap methods 3@€hrepeats. The Osteoarthritis Initiative cohort
(OALl), which has similar inclusion criteria to MOSihd is also an enhanced risk factor population-
based cohort, was used to validate the WOMAC tlmesdgainst the gold-standard question using
identical inclusion/inclusion criteria and statisii methods. OAIl used the WOMAC pain sub-scale

asking for pain during daily activity in the pastlidys.

The WOMAC pain sub-scale had a median of 2 (IQR)0and a cut point of 3 was found using
both NHANES A (3 (95% CI 2.1, 3.9)) and C (3 (95%&38, 3.2)). When this cut-point was used to
create a binary pain variable from the WOMAC paib-scale, the sensitivity and specificity of this
new variable against the NHANES A question was @3afhd 76.0%, respectively (table 2). In the
OAlI validation cohort (n=4,723), the WOMAC pain ssiale had a median of 1 (IQR 0, 4) and
also generated a cut-point of 3 (95% CI 2.3, 3.7).

Table 2

Decision

Action B analysis demonstrated that a cut-poir2 of the WOMAC pain sub-scale had the best
sensitivity and specificity against the gold staxdddHANES question ‘pain on most days in the
previous month’. The same cut-point of greater tiaaqual to 3 was found in the OAI validation
cohort. Experts agreed that this threshold couldgmied in cohorts where only WOMAC pain
data was available to generate the symptomatiogaaphic OA variable.

4. To assess the comparability of methods used tage radiographic OA and determine the

‘best’ measure to use based on available data

There are a number of scoring methods to semi-gaanely assess radiographic OA. Two of the
most used in population-based cohorts are the &#jlgbal grade) and the OARSI atlas of
individual features which records features sucjoias$ space narrowing and osteophyte size for
each joint location (18, 19). Neogi et al foundttimaa within person matched case-control study
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that K/L grade had a higher association with knae than either osteophytes or joint space
narrowing alone (20). Most of the cohorts in ounsartium used a K/L grade, however there is
known variation between different versions of thadg. Kerkhof et al (7) found that the actual
definition of K/L grade 2+ significantly varied axgs cohorts which substantially affected OA
prevalence. Experts were presented with the x-lgys/and scoring methods used in each cohort
in order to inform decision making on the most appiate scoring method and thresholds for
determining radiographic OA ixisting cohort studies.

Expert Discussion and Decision

The committee felt that the K/L grade should bedus®it was available in the majority of the
cohorts, and they did not feel a ‘computed’ gram@dulated using individual features of
osteophytes and joint space narrowing) would agdoanefit above and beyond K/L. All experts
agreed that using the established cut-off for diphic OA, K/L greater than or equal to 2 was
appropriate for this current research to defineevamlvanced stages of OA, rather than an alternate
cut-off or individual features. However, there viaterest in exploring the use of K/L as an ordinal
measure in future research if the grading was fdarime comparable between cohorts. The
committee felt that the inclusion of the patellofead compartment was extremely important and
were disappointed that it could not be includethis research due to the lack of data. For future
research, the inclusion of the patellofemoral cortmpant was identified as a key area of
improvement, in addition to the use of a high gyatandardised atlas (such as the OARSI atlas) to

grade at least osteophytes and joint space nargoagnndividual radiographic features (19).

5. To assess the usability and comparability of a@tnate OA outcomes: self-reported OA, GP

diagnosis, and joint replacement

Community-based cohort studies where OA and/or olaskeletal conditions are not the primary
interest often lack NHANES/WOMAC pain assessmeutradiographic OA information, but may
include questions relating to self-reported OAmtdtal joint replacement surgery (TJR). The
addition of these types of cohorts increases timelmu of subjects and often provides more detailed
risk factors. Two common variations of this typegokstion relate to self-perceived arthritis: “Do
you have (knee/hip) osteoarthritis?” and self-reggabphysician diagnosed OA: “Have you ever
been told that you have OA of your knee (hip) loator?” Although evidence is limited, there is a
known lack of comparability between these two goestariations. Szoeke et al (21) demonstrated
that within the same cohort of patients, 63.7% regabself-perceived arthritis versus 48.7% self-

9
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reported physician diagnosed OA. More encouragirsgif-reported clinician diagnosed OA (hip
and knee) has been found to have high positiveigires value (98% and 91%) when compared
with clinical OA, as defined by ACR criteria (22).

Expert Discussion and Decision

The expert committee felt the ‘self-perceived’ mgasvould be more problematic for hip OA than
knee OA, and suspected there would be little catigal between self-perceived OA and TJR. Joint
replacement is also limited by variability in héalare access across different countries and
societies, and region and time-dependent variail&ibution of indications other than OA for

TJR, such as rheumatoid arthritis, fracture, andaysecrosis. The experts agreed that further
research, in cohorts with both variables reporteallbw comparisons, was required before making

a final decision.

Srengths and limitations

This study has several strengths; it is the fostreate a standardised definition of knee and#p
for use in combining data from cohort studies, Whgcbecoming increasingly important to answer
important questions in OA. We have demonstratedrtiportance of the exact wording of
NHANES type questions and further more generateqanvalent WOMAC score for populations
where NHANES questions are not recorded. The fiaecomprehensive collection of existing
cohort data and inclusion of the study Pls in addito international experts facilitated the demisi

making process.

It also has several potential limitations. The atdocluded in this analysis are a subset which
meet the inclusion criteria and may not containfthlerange of OA assessments found in existing

longitudinal population-based OA cohort studies.

Furthermore, the generation of “NHANES equivalardres” using WOMAC, may allow the
incorporation of other cohorts, however for thegmse of this study it was important to capture
those with both symptomatic and radiographic kme#a hip OA data and we do not feel that
inclusion of additional cohorts would affect theuks of this paper. The group of “experts”,
although covering most important stakeholders, nayhave been complete, however we feel that
due to the wide experience of the group in simdanmittees and processes mean that it is unlikely

that the addition of other stakeholders would hehvanged our results.

10



350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383

Summary and Recommendations

This international study is the first to describethods to define and harmonise OA data for
population-based cohort studies. Combining OA d#itavs for the application of novel research
techniques, such as IPD meta-analysis in existudjess as well as informing data collection
recommendations for future OA cohorts.

This research has highlighted the disparity of @G#adn existing cohort studies, making
comparisons between cohorts and interpretatiomenfipus research difficult. The effect of using
different radiographic atlases, questionnaireseu@h the wording of OA related pain questions are
important considerations when comparing OA data.

Recommendations for combining extant OA data

» Use a combination of symptoms and radiographiaifeatto define OA as a primary
outcome, or by symptoms alone when radiographia ddacking

* Where possible, use NHANES-type questions wheratdur of pain is indicated as ‘most
days in a month’ (NHANES A and NHANES C), due taeivariation in pain prevalence
which was found depending on the question wording

* If a WOMAC pain subscale (0-20) is available, ratti@an NHANES question, a cut point
of 3 or more can be used to reasonably equate #®NNES$ A or C questions

» For defining radiographic OA, experts recommendieduse of a K/L grade 2 and above,

» Caution is recommended when trying to combine igibrted GP OA diagnoses or self-
perceived OA, as the relationship between theaakaown. Experts believe these variables
may be very different from symptomatic radiograp®i, and therefore require further

research
Recommendations for collecting new OA data in cohort studies
* Use multiple pain assessments (i.e. NHANES paistipe WOMAC, clinical assessment,
etc.) at multiple time-points to provide better garability with existing cohorts and to use
as outcome measures

* Include self-reported/GP-diagnosed OA and pain tijues
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* Use additional x-ray views (i.e. the patello-fem@@mpartment) to improve diagnosis of
radiographic knee OA

* Record individual radiographic features (i.e. uSbRSI atlas of individual features) in
addition to K/L grades

* Wording of pain questions should be consistentiferduration of pain asked. ‘Most days

of the month’ is the most commonly used wordingxisting cohort studies.
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Appendix 1. Summary of the cohorts included within consensus study and potential OA variables identified within each

Cohort Self Self TJIR Kneex-ray | NHANES- typequestions | WOMAC

reported per ceived

clinician OA

diagnosed

1 2 3 4 5

OAl v v v v |V v
MOST v v v v v | v |V v
SOF v v v v |V
ROAD v v v v
Herts v v v v
Johnston v v v v
County
TasOAC v v v v
Chingford v v (hiponly) | v (hip) v v v
Framingham v v v




Appendix 2. Wording variations of the binary NHANES-type pain questions found within the

MILOS consortium cohorts

NHANES-Type Questions

“Pain, aching or stiffness in or around the kneetaays” for at least 1 month of the past 12
months.

“ [Any] Pain, aching, stiffness in (left/right)knee past 12 months?”

“Pain, aching, stiffness in (right/left) knee on shdays for more than 1 month in the last 12
months?”

“Pain, aching, stiffness on most days in the lashtin?”

NHANES | questionnaire “Have you ever had painfimmmund your knee on most days for at le3
a month?”

“(Left/Right) Knee pain lasting at least a monthidg last 12 months”

“Knee pain lasting at least one month in the cureerprevious year”

“Number of months with knee pain for each yeamhia past 12 years since baseline visit”
“Have you had pain in or around your (left/rightjde on most days in the last month?”
“On most days do you have pain, aching or stiffnesg@ur KNEES?”

“Have you had pain on most days of the last month?”

“Have you ever had pain in your knees for more thia@ month?”

“Have you had (any) knee pain within the last m@ith

“Did you have [any] (knee/hip, R/L) pain in the tasonth?” “If yes, on how many days (0-5, 5-11
15+)”

“Ever pain lasting at least one month (in previdugars)”

1St




Table 1. Comparison of NHANES-type pain questions within the MOST cohort

Prevalence (N)  Sensitivity Specificity AUC (95% ClI)

NHANESA 41.0% (1198) Reference Reference Reference

NHANESB 67.3% (1966) 100.0% 55.5% 0.78 (0.77, 0.79)
NHANESC 43.4% (1267) 91.2% 89.9% 0.91 (0.90, 0.92)
NHANESD 75.4% (2203) 100.0% 41.7% 0.71 (0.70, 0.72)

NHANES A “Knee pain on most days in the last monthiHANES B “Any knee pain in the

last month”; NHANES C “Knee pain lasting at leashanth in the last year”; D “Any knee
pain in the last year”



Table2. WOMAC thresholds (0-20 scale with 20 reflecting sever e pain), and prevalence, sensitivity, and specificity after applying
thresholds

Cut point Applying a cut point of 3
(Against NHANESA) (Tested against NHANESA)
Prevalence (N) Sensitivity  Specificity AUC (95% CI)
MOST 3(95% Cl 2.1, 3.9) 48.4% (1415/2922) 83.6% 76.0%  0.80(0.78, 0.81)

OAl 3(95%Cl 2.3,3.7)  35.9% (1695/4723) 70.7% 79.7%  0.75(0.74, 0.77)




A Month in the last month
B Any in the last month
C Month in the last year
D Any in the last year

{ Month [in the] ever J

Figure 1. NHANES questions grouped into similar duratiorpain and periods of recall

*'Month’ can represent the following: ‘most daysaomonth’, ‘at least a month’ or ‘more
than a month’



