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ABSTRACT

Objective

Clinicians may record patients presenting with aatthritis (OA) symptoms with joint pain
rather than an OA diagnosis. This may have impbeoatfor OA research studies and patient
care. The objective was to assess whether olddtsagaorded with joint pain are similar to
those with a recorded OA diagnosis.

Method

A study of adults aged50 years in eight United Kingdom general practiead) electronic
health records linked to survey data. Patients witbcorded regional OA diagnosis were
compared to those with a recorded joint pain sympbdo socio-demographics, risk factors,
body region, pain severity, prescribed analgesid,potential differential diagnoses. A sub-
group were compared on radiographic knee OA.

Results

13,831 survey responders consented to record ret#®7¥ (10%) received an OAX616)

or joint pain (=811) code with wide practice variation. ReceivargOA diagnosis was
associated with agg@5+ compared to 50-64 OR 3.25; 95%Crl 2.36, 4.68¢sity (1.72;
1.22, 2.33), and pain interference (1.45; 1.092)1.Bnalgesia management was similar.
Radiographic OA was common in both groups. A quartéhose with a joint pain record
received an OA diagnosis in the following six years

Conclusion

Recording OA diagnoses is less common than reag@joint pain symptom and associated
with risk factors and severitA studies in primary care need to consider joahp
symptoms to understand the burden and quality ref @eross the spectrum of OA. Patients
recorded with joint pain may represent early cag&€3A with need for early intervention.
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INTRODUCTION

In the UK, the initial presentation and managenwémsteoarthritis (OA) most commonly
occurs within primary care. The UK National Inst&dor Health and Care Excellence
(NICE) guidance recommends application of a workdragnosis of OA in adults 45 years
and older presenting with persistent joint pairt,associated with lasting morning stiffness,
but excluding those with atypical features of OBULAR guidelines recommend making a
diagnosis of knee OA based on knowledge of the nlyidg population prevalence and the
presence of patient risk factors for OA, their syonps, and physical examinatfowhilst

both guidelines infer that an OA diagnosis can ralyrbe made without recourse to further

investigation, there are likely to be instancediafjnostic uncertainty.

In primary care, health-related information inchuglidiagnosis is typically electronically
recorded and coded. In the UK the most common sys&ed is the Read code classification
which allows health care professionals to labeles@nting complaint with a symptom or
disease-based Read code. Thus, OA-related sympbaynde categorised as joint pain codes
rather than as an OA diagnosisstudy assessing the completeness of recordedakag in
primary care found a low sensitivity of 63% for O&ith a major reason being use of
alternative codes, such as knee pain, by cliniéidsen accounting for patients not seeking
health care, there appears to be a wide discregdaetayeen the estimates of self-reported
symptomatic OA and the prevalence of primary cacerded OA diagnosis. In the UK, it
has been estimated that 53% of older adults reboonic joint pain, and 22% severe
disabling pain, but only 13% of older adults in the same geog@bhegion received an OA
diagnosis over a seven year pefiodl study in Sweden found only 63% of those with
symptomatic knee OA had a recorded knee OA diagnuisihin an 8 year periddA prior

study of ours showed there may be 10 years betvemending of initial symptoms of knee



pain and a recorded OA diagnosis in primary taFke threshold for diagnosing and
subsequently coding OA is likely to be variablepeledent on, for example, the individual
practitioner’s personal preference in coding, peegkreaction of the patient to receiving an
OA diagnosis, or extent of uncertainty in diagn@sid wish for further confirmation such as

radiographic evidence.

Understanding the spectrum of OA that is captused diagnosis code is important for
several reasons. Primary care records are incghgdining used as a sampling frame for
recruitment to trials and cohort studies, and torege morbidity prevalence and incidence in
order to direct future health service planfiirigxcluding older patients with joint pain
symptom codes may result in selective populatiarstudies of OA, and under-estimated
consultation prevalence and incidence of OA thatbeen shown in both the UK and
Swedefi*®. There is also some evidence that those recoritadajoint pain symptom rather

than an OA diagnosis have different patterns araditywof care™.

The objective of this study was first to assesthiwia cohort with linked self-report and
medical record information, whether older adultghva recorded joint pain symptom in
primary care have similar risk factors and painrabgeristics, management, and existence of
potential alternative diagnoses as those with ardecl OA diagnosis. The hypotheses tested
are described in box 1, with the underlying nulpbthesis that only the recording practices
of clinicians differentiates those with an OA diagis and those with a joint pain symptom
record. The second objective was to determine ¢neeptage of older adults recorded with a

joint pain symptom who had a recorded OA diagnadtisin the next 6-7 years.

METHODS



The North Staffordshire Osteoarthritis Project (St@P) was a longitudinal survey of all
those aged 50 plus registered at 8 general practitc¢ghe UK, most people are registered
with a general practice and therefore the regigiergide a convenient sampling frame for
the local population. At baseline the GPs at tlaefices excluded those with severe illness
(for example, severe psychiatric or terminal ils)esnd questionnaires were then mailed to
the remaining registered population aged 50 and with reminders sent after two and four
weeks. Further questionnaires were mailed at 3yaad 6-7 yeats'® Self-reported survey
data was linked to primary care records (with catjseith records collated from 24 months
prior to the baseline survey to either the datéhef6-7 year survey or the date the participant
dropped out of the study (for example, if the m#pant did not respond to the 3 year survey,
collation of the records ended then). The primangcecord follow up lasted a median of 6.4

years from the baseline survey (IQR 3.7, 6.9).

We previously identified through consensus of gahgractitioners (GPs) a set of Read
codes relating to non-specific joint pain (hang, tkinee, foot) which could be used by GPs
as an alternative to an OA diagnosis code for gbd¢ients presenting with likely GA and
are available from the authors. Two groups weratitled for this analysis from all NorStOP
baseline respondents who consented to medicaldeeeiew, based on their primary care
consultation records for the 12 months before teeline survey. Group 1 received an OA
diagnostic code during the 12 months (OA groupugr2 received a joint pain symptom
code but not an OA diagnostic code during thosm@@ths (joint pain group). Respondents
who received both an OA diagnostic code and a juam code were included in the OA
group. Both groups included patients with ongoingopems and those consulting with new
problems. The index date was the date of the reco@ / joint pain code nearest to the

baseline survey within this twelve month time pdriRespondents for whom a body region



(knee, hip, hand/wrist, foot/ankle) at the indekedzonsultation could not be allocated, either
through the code given or recorded in the freedéxte consultation, were excluded in order

to allow comparison by individual site.

In order to address the hypotheses stated in bim¥atmation on pain medication
prescribing and differential diagnoses were exéd¢tom the medical records, information
on socio-demographic risk factors, extent of ppain interference, BMI, and anxiety and
depression were identified from the baseline suraag radiographic information from a

subset of respondents undergoing radiographs.

The OA and joint pain groups were first comparedocio-demographic risk factors (age,
gender, socioeconomic status) and other knownagqsed risk factors (body mass index
(BMI), depression or anxiety) measured in the basalurve$***> They were also
compared on body region consulted for at index gibatson, extent of and interference from

pain at time of baseline survey, and analgesia genant (at time of index consultation).

Socio-economic status was based on reported clordmst jod®, and categorised into low
social class (lower supervisory, lower technicamsroutine or routine occupations), high
social class (managerial/professional, intermedateipations/self-employed) and unknown

based on the highest social class of the individu#their spouse.

Extent of pain was measured by self-reported nurabsites of pain over the past 12 months
(count of knee, hip, hand and foot) in the basedumeey. This was based on four questions,
one for each site, with answer options of yes oHow example, the question relating to foot

pain was “Have you had pain in the last year in @mdind the foot?”. Pain interference was



defined using the Short Form-12 item “During thetphweeks, how much did pain interfere
with your normal work (including both work outsittee home and housework)”.
Respondents who responded “moderately”, “quite’adbi“extremely” were rated as having
pain interference, whilst those who responded atatll” or “a little bit” were regarded as

not having pain interferent&’*?

BMI was determined using self-reported height arigivt and categorised as normal /
underweight (BMK 25 kg/nf), overweight (>25-30), and obese (>30). Anxietgl an
depression in the baseline survey were classi@tjithe Hospital Anxiety and Depression
Scale (HADS3®. The HADS contains 14 items from which a scoradga0-21) for each of
anxiety and depression can be determined. Scb&sromore on either domain indicate

possible or probable anxiety or depression.

Analgesia prescribed at time of the index congdoltatvere identified through the primary
care records using a hierarchical categorisatioiveis by Bedson and colleagGésThis

splits analgesics into basic analgesics (for exanmparacetamol), weak or moderate opioids
(for example, codeine 8mg-15mg), strong opioids éikcample, codeine 30mg, morphine and
oxycodone) and non-steroidal anti-inflammatory dr(i§SAIDs). Pain medication was
deemed as being related to an OA or joint pain wtetson if it was prescribed on the same
day as the index consultation, or within 14 daythat consultation. This was to allow for
patients to take up a ‘delayed’ prescription foalgesics that the GP offered should the

condition not improve.

Recording of a potential differential diagnosighe primary care records was also assessed.



Differential diagnoses were determined by consens3sGPs and identified in the primary
care records for the 12 months preceding and 12hmadallowing the date of the index
consultation. These included inflammatory muscuttetial diagnoses such as rheumatoid
arthritis, joint specific diagnoses such as buwsstid enthesopathy, and generalised

conditions such as fibromyalgia (supplementaryeabl

A subgroup of the NorStOP respondents who repdatee pain also had plain radiographs
taken of their knee with three views to capturenhitiofemoral and patellofemoral GA%.
Mild knee OA was defined as a Kellgren and Lawreic®L) score of 2 in the
posteroanterior or skyline view, or a score of 2@n posterior or lateral osteophytes.
Moderate/severe knee OA was defined as a K&L sadre3 in the posteroanterior or
skyline view, or a score of 3 on posterior or latersteophyt€S. A single reader scored all
films and was blinded to all questionnaire dat&alobserver and interobserver (with a
second reader) agreement of posteroanterior K&kesskyline K&L score and lateral
osteophytes were assessed on 100 knees. Unwelglppds for intraobserver reliability
were between 0.81 and 0.98; interobserver kappes between 0.49 and 0%/6The
proportion of these respondents classified as lgavm mild or moderate/severe radiographic
knee OA their most problematic knee was comparéadsn the knee OA and joint pain

groups.

Statistical analysis

Multilevel logistic regression models (patientsstered within practices) were used for the
analysis. First the variance components modelWii. no explanatory variables included)
was derived to assess the amount of variationerofian OA diagnosis code that was at the

practice level compared to that between respontfefitsen associations with a recorded OA
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diagnosis were determined first unadjusted, and thiy adjusted with all the socio-
demographic and other risk factors, pain extentiataiference, and analgesic prescription
included in the model. Results are reported as aattss (OR) with 95% credible intervals
(95% Crl) obtained through Markov Chain Monte CdMCMC) methods. The analysis was
repeated in three subgroups: i) those with no dembOA or joint pain consultation in the 12
months prior to their index consultation (new edsconsulters) to assess whether the
associations with an OA diagnosis persisted oredten new consulters, ii) those consulting
for a problem related to the knee, and iii) thosestlting for a problem related to the hip.
There were too few patients consulting for handitnair foot/ankle to allow further
exploration of these sites. In the subgroup withagraphs we compared patients receiving a
knee OA diagnosis to those with a knee joint pagcord on presence and severity of knee

radiographic evidence of OA, unadjusted and adjgdtr age and gender.

We also determined the percentage of those irothepgain group who had a pre-existing
OA diagnosis in their primary care records in teeigd 12-24 months before the baseline
survey, and the percentage recorded with an OAd&g, inflammatory musculoskeletal

condition, joint specific soft tissue diagnosisfiboromyalgia after the survey during the

follow up period.

Analyses were performed using runmI®ifMLwiN 2.29°%3! and Stata 13.1.

RESULTS
26,625 people were mailed a baseline questionrafrthese, 186 were excluded due to
death or departure from their practice, 240 hatheorrect address, 22 were subsequently

found to be ineligible, and 48 were excluded duseteere ill-health. Of the remainder,18,497
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(71%) responded. 13,831 (75%) of these consentetethcal record review. 1741 (13%)

had received an OA diagnosis or joint pain codin@l12 months prior to the baseline survey,
of which 1427 were able to be allocated to a badyon. Of these 1427, 616 (43%) had a
recorded OA diagnosis and 811 had a joint pain sgmpecorded. However there was
variation by practice. One practice recorded o8%owith an OA diagnosis, whilst another
practice recorded 70% with an OA diagnosis. (tdBIBrior to inclusion of explanatory
variables in the multilevel model, 16% of the v&aa in coding was at the practice rather

than respondent level.

Increasing age was strongly associated with remgian OA diagnosis with those aged 75

and over having more than 3 times the odds of erded OA diagnosis than those aged 50-
64 (adjusted OR 3.25; 95% Crl 2.36, 4.53). Obg$itg 1.72; 95% Crl 1.22, 2.33) was also
associated with a recorded OA diagnosis. There wesgatistically significant associations

with gender, social class, or anxiety / depresqi@atle 2)

Reporting interfering pain was associated withcdrded OA diagnosis (adjusted OR 1.45;
95% Crl 1.09, 1.92), however 62% of those withiatjpain record reported pain

interference and the number of self-reported pid@s svas statistically significantly
associated with a recorded OA diagnosis in the jusget analysis only. Those consulting
with a hip problem (OR 0.50; 95% Crl 0.36, 0.67 fawt/ankle problem (OR 0.26; 95% Crl
0.17, 0.38) were less likely to have a recordeddizgnosis than someone presenting with a
knee problem. The prescription of analgesia arehgth of analgesia prescribed were similar

between groups.
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The associations generally persisted in the sulpgroansulting with a new episode and in
the subgroups with a knee and hip problem (tabkesd34) although the associations with
obesity (OR 1.67; 95% Crl 0.97, 2.64) and painrfetence (OR 1.35; 95% Crl 0.82, 1.99) in
those with a new episode were weaker and becartngistdly non-significant. The
relationship of recorded OA diagnosis with oldee agas stronger in those with a knee

problem (age 75+: OR 8.97; 95% Crl 5.32, 14.78).

32% of all those with recorded joint pain and 26Palbthose with an OA diagnosis record
had a possible differential diagnosis in their rdsqchi-squared tegt=0.014,

supplementary table). The main difference betwbergtoups was in the presence of another
or unspecified arthropathy code (11% of the joerhpgroup compared to 5% of the OA
group). Those with a hand/wrist problem were missty to have a differential diagnosis
(42% of joint pain group and 27% of OA group) ahdge with a hip problem were least

likely (25% of joint pain group and 21% of OA grqup

In the 124 patients with a knee problem for whoairpknee radiographs were available
from the nested sub-study, the presence of radibgrdeatures of OA was associated, albeit
not statistically-significantly, with an OA diagnes(table 5) Those with moderate or severe
radiographic OA had nearly 3 times the odds of andiagnosis compared to those without
radiographic OA (unadjusted OR 2.82; 95% Crl 0@38). However, 52% of the joint pain

group had radiographic evidence of moderate orree®@.

Of the 811 patients in the joint pain group, 53 J#%ad a prior recorded OA diagnosis (any
body region) in the period 12-24 months prior te faseline survey. In the median 6 years

after the baseline survey, 203 (25%) of the 81iept in the joint pain group received an
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OA diagnosis. 25 (3%) of the joint pain patientd barecorded long term inflammatory
musculoskeletal condition such as rheumatoid digrduring this same follow-up period, 21
(3%) had a recorded specific soft tissue diagmasih as bursitis, and 3 had fiboromyalgia
recorded. In the 447 joint pain patients with a m®nsulting episode (no joint pain or OA
record in 12 months prior to index date), 111 (2%5%#J a recorded OA diagnosis after the

baseline survey.

DISCUSSION

Variation exists in the relative recording of jopdin symptoms and OA diagnosis in older
adults presenting to primary care. Older age, ¢ypasid interference of pain increased the
likelihood of being recorded with an OA diagnodithaugh these risk factors were also
common in those with a joint pain record. Howeweose with foot and ankle problems were
less likely to have a recorded OA diagnosis thaséhwith knee problems. Prescription

management was not associated with an OA diagnosis.

Our a priori hypotheses to test whether older p&igith an OA diagnosis record and those
with a joint pain record are a similar group gefigrdid not hold, except for pain medication
management, which suggests that there are sonmectidifferences between those who are
recorded with an OA diagnosis and those recorddthasg a joint pain symptom. It appears
that GPs may often reserve the diagnosis for tiueereach a threshold in severity of
symptoms, fit the risk factor profile (older agégse) typically associated with OA, and thus
in whom they feel more confident in making a pesitdiagnosis of OA. However, whilst
there was an elevated likelihood of an OA diagnosthose with moderate or severe

radiographic OA, half of those in the joint pairogp also had moderate or severe
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radiographic OA, and over half reported interfenpagn, suggesting many of those recorded

with a joint pain symptom do have severe problems.

Those presenting with a hip or foot/ankle probleareness likely to receive an OA code
than those presenting with a knee problem. Paihdrioot and ankle in particular may be
attributed to many conditions other than OA so thay reflect an appropriate level of
caution by GPs. Those with a hand/wrist joint paicord were more likely to have a
potential differential diagnosis. Joint pain coétashand/wrist generally do not relate to
individual joints in the hand/wrist but to the wldiand or wrist, for example, “hand pain”,
therefore it was not possible to determine likedti@f OA based on the individual joints
affected within the hand. A similar limitation ocoed for foot/ankle pain. Further research

needs to assess whether a foot or hand pain cede @i older adults is likely to reflect OA.

A guarter of those recorded as a joint pain sympdadhreceive an OA diagnosis over the
following 6-7 years, and only 6% received an inflaatory musculoskeletal or specific soft
tissue diagnosis. This suggests that although GBsb disinclined to offer a definitive OA
diagnosis early on, they may be happy to do so aftwatch and wait’ policy which may
allow assessment of therapeutic efficacy, othegstigations to be undertaken, or symptoms
to worsen to aid or help justify diagnosis. Someiclans may be reluctant to label younger
patients with a diagnosis of chronic disease. WHiiis recognised that applying a label to a
chronic condition such as OA may help to ease tixégety that compelled the patient to seek
medical intervention in the first instance, it mrego alter the patient’s perception of the
problem from one of ongoing pain, to a label oheooic, degenerative, incurable
conditiort>3> Moreover, it has been argued that patients seaknient for pain and not OA,

with effective management reliant on presentingggms rather than diagnostic label. As
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such, it has been proposed that joint pain in achétviewed as a regional pain syndrome
much like ‘low-back pain’ rather than consideredading to its disease-specific catise
allowing treatment to be tailored to meet the patseneeds rather than diagnosis. The
similarity in pain medication management betweenttto groups shown in this study
suggests that recording a symptom rather than adi@gxnosis does not influence the choice
of analgesia. However, given there is evidencetti@tuality of care may differ between
those with an OA or joint pain labél further research is needed to assess whethehdiee

of label affects recommended non-pharmacologicalagament such as exercise, weight
loss advice and referral to physiotherapy. If keré may be missed opportunities in the
management of OA, particularly early interventidnhee start of health care use for joint pain

in older adults, in those with initially less sese&ymptoms.

The choice of recorded label also has public healfilications. The electronic patient record
and consequent collation of primary care consoltatiata has created opportunities for
epidemiological studies to inform health care naed service provision. Studies focussing
only on those with a recorded OA diagnosis willidentifying the older, more severe
patients, and may underestimate the scale of theehwof OA in primary care, and ignore the
group who may have fewer of the recognised ristofadout who may progress to a later OA
diagnosis. Approaches to measure and improve gudlitare could also be misguided if

based only on those with a recorded diagnosis af OA

The study was limited to one area of the UK, allgilh similar musculoskeletal prevalence
figures to those shown nationally, including for @Ad arthralgi&. Whilst Read codes are
the most common method of classification in gengrattice in the UK, they are not used

elsewhere. However, we have previously matched Redés for OA and joint pain to the
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International Classification of Diseases (ICD-10) @btained very similar consultation
prevalence figures for OA and for joint pain inipats aged 45 and over between the UK and
Swedef. This suggests that the issues highlighted heseaisa be of relevance outside of
the UK. One practice which showed high recordin@éf had been trained to preferentially
record diagnoses due to their inclusion in anotesearch database. Excluding this practice
did not change the associations shown. The potelitiarential diagnoses identified may
relate to a different problem than the OA or jgatn record and so it is not known how
many of these represent true differential diagnoSabsequent diagnoses were also not
matched to the same body region as the index paiimt consultation. It is possible that the
recording of an OA diagnosis may also be associattdreferral to secondary care but we
were unable to explore that in this study. Whit&t GP may have recorded the consultation
with a joint pain symptom, it is possible they infeed the patient it was OA. We only
considered a period of 12 months prior to the suseethat self-reported information was not
too long after the consultation. There will be atrespondents to the survey who had
consulted and been recorded with an OA diagnog@imrpain symptom more than 12

months before the survey but not in the 12 montlogeconsidered here.

Recording an OA diagnosis in elderly patients imgary care is less common than recording
a non-specific joint pain symptom, and is assodiatigh known risk factors and severity of
the problem. However, those not given an OA diagnlead high levels of interfering pain
and radiographic OA. A quarter later received andisgnosis. This suggests that
epidemiological studies of OA in primary care ma&ged to consider joint pain symptoms as
well as diagnosed OA to understand the true buatelnquality of care across the full

spectrum of OA. There is a need to reduce GP vamiat diagnosing OA, and to understand

17



whether there are consequences for the patient@Atlsymptoms of not being diagnosed

with OA in terms of missed early opportunities iamagement of OA.

ACKNOWLEDGMENTS
The authors thank members of the original NorSt@iPKnee Clinical Assessment Study

(CAS-K) study teams and the staff at the particmageneral practices.

CONTRIBUTIONS
KJ, VT, JE, MP and GP conceived the study. Alhaus contributed to the design of the
study. YC and KJ performed the analysis. KJ leddifadt of the manuscript. All authors

interpreted the findings, revised the manuscripk @oproved the final version.

FUNDING

The NorStOP and CAS-K studies were funded by af@rmome Grant awarded by the
Medical Research Council, UK (Grant Code: G990022@) by funding secured from the
North Staffordshire Primary Care R&D Consortium IS service support costs. The
CAS-K study was additionally funded by a Prograntamant from Arthritis Research UK
(Grant Code: 18175). The funders had no role irddsgn, collection of the data, analysis,

interpretation of the study or writing of the maaugt.

COMPETING INTERESTS

None

REFERENCES

18



[1] National Institute for Health and Care Exceller@steoarthritis: care and management in
adults. National Institute for Health and Care Heree, 2014.

[2] Zhang W, Doherty M, Peat G, Bierma-Zeinstra MA, é&md\K, Bresnihan B, et al.
EULAR evidence-based recommendations for the disigrad knee osteoarthritis. Ann
Rheum Dis 2010;69:483-9.

[3] Health & Social Care Information Centre. Read Co@844. Available from
http://systems.hscic.gov.uk/data/uktc/readcodesessed 29 June 2015.

[4] Coleman N, Halas G, Peeler W, Casaclang N, WillamE, Katz A. From patient care to
research: a validation study examining the factorgributing to data quality in a primary
care electronic medical record database. BMC FaaotR2015;16:11.

[5] Thomas E, Peat G, Croft P. Defining and mappingo#rson with osteoarthritis for
population studies and public health. Rheumatokifi4;53:338-45.

[6] Jordan KP, Joud A, Bergknut C, Croft P, Edward®&at G, et al. International
comparisons of the prevalence of health care fagauloskeletal disorders using
population-based health care data from EnglandSavetien. Ann Rheum Dis
2014;73:212-218.

[7] Turkiewicz A, Gerhardsson de Verdier M, EngstronNiésson PM, Mellstrom C, et al.
Prevalence of knee pain and knee OA in southerrd&wand the proportion that seeks
medical care. Rheumatology 2015;54:827-35.

[8] Bedson J, Jordan K, Croft P. The prevalence arndrigisf knee osteoarthritis in general
practice: a case—control study. Fam Pract 20050220B.

[9] Gnani S, Majeed A. A user’s guide to data colledtegrimary care in England, Eastern
Region Public Health Observatory, 2006. Availalgarf
www.erpho.org.uk/Download/Public/12899/1/erpho%208Rry%20Care.pdf. Accessed

29 June 2015.

19



[10] Turkiewicz A, Petersson IF, Bjork J, Hawker G, D@y LE, Lohmander LS, et al.
Current and future impact of osteoarthritis on tieehre: a population-based study with
projections to year 2032. Osteoarthritis Cartilagé4;22:1826-32.

[11]Edwards JJ, Jordan KP, Peat G, Bedson J, CrofHRRREM, et al. Quality of care for
osteoarthritis: the effect of a point-of-care cdtedion recording template. Rheumatology
2015;54:844-53.

[12]Mottram S, Peat G, Thomas E, et al. Patterns of @ad mobility limitation in older
people: cross-sectional findings from a populatarvey of 18,497 adults aged 50 years
and over. Qual Life Res 2008;17:529-39.

[13]Thomas E, Peat G, Harris L, Wilkie R, Croft PR. Tgrevalence of pain and pain
interference in a general population of older aduttross-sectional findings from the
North Staffordshire Osteoarthritis Project (NorSyCPain 2004;110:361-8.

[14]Blagojevic M, Jeffery A, Jinks C, Jordan KP. Risktors for onset of osteoarthritis of
the knee in older adults: a systematic review aethranalysis. Osteoarthritis Cartilage
2010;18:24-33.

[15] Silverwood V, Blagojevic-Bucknall M, Jinks C, JorddL, Protheroe J, Jordan KP.
Current evidence on risk factors for knee osteoéighn older adults: a systematic
review and meta-analysis. Osteoarthritis Cartil2@#5;23:507-515.

[16] Office for National Statistics. National Statisti8ecio-Economic Classification (NS-
SEC 2002). London: London: Stationery Office, 2002.

[17]Blyth FM, March LM, Brnabic AJ, Jorm LR, Williamsdy, Cousins MJ. Chronic pain
in Australia: a prevalence study. Pain 2001;89:327-

[18] Scudds RJ, Ostbye T. Pain and pain-related intréer with function in older

Canadians: the Canadian Study of Health and Adigabil Rehabil 2001;23:654-64.

20



[19]Jordan KP, Thomas E, Peat G, Wilkie R, Croft P.i&atsks for disabling pain in older
people: a prospective study of individual and atearacteristics. Pain 2008;137:3:652-
661.

[20]Zigmond AS, Snaith RP. The hospital anxiety andelegon scale. Acta Psychiatr
Scand 1983;67:361-70.

[21]Bedson J, Belcher J, Martino OI, Ndlovu M, RathqgdMalters K, et al. The
effectiveness of national guidance in changinggesat prescribing in primary care from
2002 to 2009: an observational database studyJ Paiin 2013;17:434-443.

[22] Myers H, Nicholls E, Handy J, Peat G, Thomas E, R, et al. The Clinical
Assessment Study of the Hand (CAS-HA): a prospedtudy of musculoskeletal hand
problems in the general population. BMC Musculosk8lisord 2007;8:85.

[23]Peat G, Thomas E, Handy J, Wood L, Dziedzic K, My et al. The Knee Clinical
Assessment Study-CAS(K). A prospective study oekpain and knee osteoarthritis in
the general population. BMC Musculoskelet Disor@4£6:4.

[24]Duncan RC, Hay EM, Saklatvala J, Croft PR. Prevadesf radiographic osteoarthritis--
it all depends on your point of view. Rheumatol@p6;45:757-60.

[25]Kellgren JH, Lawrence JS. Radiological assessnifepsteoarthrosis. Ann Rheum Dis
1957;16:494-501.

[26] Peat G, Thomas E, Duncan R, Wood L, Hay E, Cro@lfical classification criteria for
knee osteoarthritis: performance in the generaufadion and primary care. Ann Rheum
Dis 2006;65:1363-7.

[27]Duncan R, Peat G, Thomas E, Hay E, McCall |, GrofSymptoms and radiographic
osteoarthritis: not as discordant as they are matié be? Ann Rheum Dis 2007;66:86-

91.

21



[28] Snijders T, Bosker R. Multilevel analysis: an imtuation to basic and advanced
multilevel modeling London: Sage; 1999. [p. 224-5].

[29]Leckie, G, Charlton, C. runmlwin - A Program torRihe MLwiN Multilevel Modelling
Software from within Stata. Journal of Statisti8alftware 2013;52:1-40.

[30]Rasbash J, Charlton C, Browne WJ, Healy M, CamBrdviLwiN Version 2.1.
University of Bristol: Centre for Multilevel Modetig, 2009.

[31]Browne WJ. MCMC Estimation in MLWiIN, v2.26. Univéing of Bristol: Centre for
Multilevel Modelling, 2012

[32]Bedson J, McCarney R, Croft P. Labelling chrorimei$s in primary care: a good or a
bad thing? Br J Gen Pract 2004;54:932-8.

[33]Peat G, Grieg J, Wood L, Wilkie R, Thomas E, CRifDiagnostic discordance: we
cannot agree when to call knee pain ‘osteoarthritean Pract 2005;22:96-102.

[34]Jordan K, Clarke AM, Symmons DPM, Fleming D, Poreh®, Kadam UT, et al.
Measuring disease prevalence: a comparison of nasi@letal disease using four

general practice consultation databases. Br J GastX07;57:7-14.

22



Box 1 — Hypotheses tested to assess the assuntipgibolder patients with a recorded OA

diagnosis and those with a joint pain symptom ré@e a homogenous group

People aged 50 and over with a non-specific joam gymptom record differ from those

with a recorded OA diagnosis only by recording pcacby clinicians and not by:

1)

ii)

distribution of perceived risk factors (age, gendecio-economic status, obesity,

anxiety/depression)

» The alternative hypothesis is that an OA diagnissisore likely to be given to
patients who have recognised risk factors for OA.

reporting of more severe symptoms and radiograg¥igence

* The alternative hypothesis is that an OA diagnissggven to patients with more
severe symptoms and radiographic features.

recorded body region (knee, hip, hand/wrist, fadila)

* The alternative hypothesis is that an OA diagnisslisss likely for those
presenting with foot/ankle symptoms where otheguigses (for example,
tendinitis, plantar fasciitis, gout) may be as ljk be the cause of the problem

prescription management

* The alternative hypothesis is that an OA diagnissisore likely to be given if a
patient receives stronger analgesia

levels of recording of differential diagnoses

* The alternative hypothesis is that a joint pairgd@sis relates to an underlying

non-OA condition
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Table 1 — Number of patients with a recorded OAJd@sis or joint pain symptom by
practice

Practice OA Joint pain Total
n (%) n

1 176 (70) 77 253
2 95 (54) 81 176
3 86 (44) 110 196
4 50 (37) 84 134
5 91 (37) 156 247
6 44 (34) 85 129
7 50 (31) 113 163
8 24 (19) 105 129

Total 616 (43) 811 1427




Table 2 - Comparison between those with a reco@iediagnosis and those with a recorded

non-specific joint pain symptom

OA Joint Pain OR (95% Crlj  OR (95% Crl§
n (%) n
Total 616 (43) 811
Male 229 (37) 387 1 1.00
Female 387 (48) 424 1.21 (0.96, 1.50) 1.14 (0.8/)1
Age 50-64 201 (34) 389 1.00 1.00
65-74 216 (45) 262 1.75(1.32,2.24) 1.78 (1.384p
75+ 199 (55) 160 2.63(1.98, 3.49) 3.25 (2.363%1.5
Social class Low290 (43) 390 1.00 1.00
High 300 (44) 379 1.04 (0.81, 1.31) 1.02 (0.79, 1.27
Unknown 26 (38) 42 0.71(0.39, 1.16) 0.57 (0.29, 1.02)
BMI group Normal 173 (39) 270 1.00 1.00
Overweight 261 (43) 341 1.29 (0.98, 1.65) 1.25 (0.94, 1.64
Obese 156 (49) 165 1.61(1.18,2.17) 1.72(1.22,2.33
Unknown 26 (43) 35 1.23 (0.66, 2.14) 1.22 (0.57, 2.18)
Neither depressed nor anxious 289 (42) 395 1.00 010
Depressed or anxious 312 (44) 395 1.01 (0.81, 1.2690 (0.68, 1.17)
Recorded site Knee 367 (50) 361 1.00 1.00
Hip 119 (37) 206 0.52 (0.39, 0.69) 0.50 (0.36, 0.67
Hand/wrist 75 (47) 86 0.87 (0.59, 1.24) 1.03 (0.69, 1.48)
Foot/ankle 55 (26) 74 0.29 (0.19, 0.40) 0.26 (0.17, 0.38)
No. of pain sites, median (IQR) 2 (2 - 3) 2(1-3) 1.11 (1.02, 1.22) 1.04 (0.92)5)
No pain interference 155 (34) 302 1.00 1.00
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Pain interference 444 (48)
No analgesic 248 (40)
Any analgesit 368 (46)

Basic 77 (44)
Weak / Moderate opioid83 (48)
NSAID 43 (41)

Strong opioid 165 (48)

489

375

436

100

91

63

182

1.70 (1.33, 2.14%5 {1.09, 1.92)

1.00
1.22 (0.97, 1.53)
1.17 (0.81, 1.64)
1.41 (0.97, 1.94)
1.01 (0.62, 1.55)

1.21 (0.90, 1.59)

1.00
0.93 (0.62, 1.37)
1.04 (0.68, 1.49)
0.89 (0.53, 1.40)

1.07 (0.79, 1.43

#Multilevel logistic regression, level 1 (patieriByel 2 (practice), unadjusted

P Multilevel logistic regression, level 1 (patienByel 2 (practice), adjusted for other listed

variables

“Self-reported in baseline survey (knee, hip, héoat).

4 prescribed on day of index consultation or indiaihg 0-14 days

Crl = Credible intervals, NSAID = Non-steroidal emflammatory drug
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Table 3 — Comparison between those with a recotediagnosis and those with a recorded

non-specific joint pain symptom in new episode ciess

OA Joint Pain OR (95% Crlj  OR (95% Crlj
n (%) n (%)
Total 254 (36) 447 - -
Male 95 (35) 173 1.00 1.00
Female 159 (37) 274 1.16 (0.82,1.58) 1.19 (0.811)1
Age 50-64 90 (30) 213 1.00 1.00
65-74 90 (37) 153 1.41 (0.97, 1.97) 1.59 (1.037).
75+ 74 (48) 81 2.04 (1.30,2.96) 2.56 (1.52, 4.03
Social class Low117 (35) 216 1.00 1.00
High 130 (39) 206 1.19 (0.85, 1.66) 1.14 (0.77, 1.67
Unknown 7 (22) 25 0.52 (0.19, 1.09) 0.39 (0.11, 0.97)
BMI group Normal 80 (34) 155 1.00 1.00
Overweight 101 (35) 186 1.09 (0.73, 1.58) 1.01 (0.65, 1.50
Obese 60 (42) 83 1.60 (0.98, 2.49) 1.67 (0.97, 2.64)
Unknown 13 (36) 23 1.16 (0.49, 2.22) 1.08 (0.41, 2.38)
Neither depressed nor anxious 133 (37) 222 1.00 010
Depressed or anxious 114 (35) 213 0.87 (0.61, 1.16§9 (0.52, 1.15)
Recorded site Kneel44 (42) 203 1.00 1.00
Hip 36 (27) 99 0.39 (0.23,0.62) 0.38(0.22, 0.60)
Hand/wrist 39 (43) 52 1.09 (0.65, 1.68) 1.24 (0.69, 2.01)
Foot/ankle 35 (27) 93 0.43 (0.26, 0.67) 0.38 (0.21, 0.64)
No. of pain sites, median (IQR) 2 (1-3) 2(1-3) 1.06 (0.93,1.22) 1.05(0.825)
No pain interference 86 (31) 190 1.00 1.00
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Pain interference 162 (40)
No analgesic 99 (33)
Any analgesit 151 (38)

Basic 44 (40)
Weak / Moderate opioid34 (38)
NSAID 15 (35)

Strong opioid 62 (39)

246

202

245

65

55

28

97

1.33 (0.94, 1.59135 {0.82, 1.99)

1.00
1.22 (0.86, 1.72)
1.43 (0.85, 2.27)
1.29 (0.74, 2.06)
0.98 (0.45, 1.83)

1.16 (0.73, 1.76)

1.00

1.31 (0.71, 2.13)
1.07 (0.58, 1.82)
0.91 (0.36, 1.83)

0.97 (0.58, 1.53)

#Multilevel logistic regression, level 1 (patieriByel 2 (practice), unadjusted

P Multilevel logistic regression, level 1 (patienByel 2 (practice), adjusted for other listed

variables

“Self-reported in baseline survey (knee, hip, héoat).

4 prescribed on day of index consultation or indiaihg 0-14 days

Crl = Credible intervals, NSAID = Non-steroidal emflammatory drug
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Table 4 - Comparison between those with a reco@iediiagnosis and those with a recorded

non-specific joint pain symptom in a) those witkreee problem and b) those with a hip

problem
Knee Hip
OA (%) Joint Pain  OR (95% Cfl) OA (%) Joint Pain  OR (95% Cfl)
Total 367 (50) 361 - 119 (37) 206 -
Male 140 (48) 152 1.00 49 (38) 81 1.00
Female 227 (52) 209 1.15 (0.76, 1.63) 70 (36) 125 .87 (0.47, 1.46)
Age 50-64 100 (35) 186 1.00 36 (29) 88 1.00
65-74 136 (53) 121 2.81 (1.87, 4.03) 48 (44) 62 9710.93, 3.62)
75+ 131 (71) 54 8.97 (5.32,14.78)  35(38) 56 10698, 3.24)
Social class Low 169 (49) 175 1.00 59 (38) 98 1.00
High 186 (53) 166 1.22 (0.84, 1.68) 52 (35) 95 0.73901323)
Unknown 12 (38) 20 0.39 (0.13, 0.85) 8 (38) 13 0.56 (01139)
BMI group 94 (49) 97 1.00 31 (26) 87 1.00
Normal
Overweight 146 (47) 167 1.06 (0.68, 1.58) 58 (43) 78 2.38714123)
Obese 110 (58) 80 1.92 (1.13, 2.99) 24 (41) 34 2.30 (04082)
Unknown 17 (50) 17 1.55 (0.55, 3.47) 6 (46) 7 2.50 (0.526Y
Neither depressed 177 (48) 191 1.00 52 (39) 82 1.00
nor anxious
Depressed or 184 (53) 164 0.96 (0.63, 1.36) 62 (34) 118 0.78101.35)
anxious
No. of pain sites, 2(2-3) 2(1-3) 1.11 (0.93, 1.30) 3(2-4) 230 0.90 (0.71, 1.14)

median (IQR)
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No pain 90 (39) 142
interference

Pain interference 269 (56) 209
No analgesic 149 (49) 157
Any analgesic 218 (52) 204
Basic 40 (43) 53

Weak / 52 (55) 43
Moderate opioid

NSAID 26 (52) 24

Strong 100 (54) 84

opioid

1.00

1.47 (0.96, 2.21)
1.00
0.64 (0.34, 1.10)

0.83 (0.46, 1.43)

0.77 (0.35, 1.51)

1.07 (0.69, 1.63)

21(24) 65

(493 138
43(35) 80
76 (38) 126
16 (42) 22
18(38) 30
13(31) 29
29(39) 45

1.00

2.42 (1.09, 4.71)

1.00

1.19 (02481)

1.19 (02483)

1.00 (02319)

1.17 (05B3)

#Multilevel logistic regression, level 1 (patiengyel 2 (practice), adjusted for other listed

variables

b Self-reported in baseline survey (knee, hip, hémat).

“Prescribed on day of index consultation or in feilog 0-14 days

Crl = Credible intervals, NSAID = Non-steroidal amflammatory drug
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Table 5 — Radiographic evidence of OA in those witthee OA diagnosis or recorded knee

joint pain symptom

Radiographic finding OA Joint Pain  OR (95% Crl§
n (%) n (%)
No OA 9 (14) 15 (26) 1.00
Any OA 57 (86) 43 (74) 2.87 (0.95, 6.37)
Mild OA 14 (21) 13 (22) 2.24 (0.62, 5.92)
Moderate/Severe OA43 (65) 30 (52) 2.82 (0.93, 6.78)

#Multilevel logistic regression, level 1 (patieriByel 2 (practice), unadjusted

Crl = Credible intervals
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