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ABSTRACT (248 words)

Objective To determine factors associated with orthopaedic surgeons’' decision to
recommend total joint replacement (TJ R) in people with knee and hip osteoarthritis
(OA).

Design Cross-sectional study in eleven countries. For consecutive outpatients with
definite hip or knee OA consulting an orthopaedic surgeon, the surgeon’s inglication
of TJR was collected, as well as patients’ characteristics including @dities and
social situation, OA symptom duration, pain, stiffness and functigmfWe$tern Ontario
and McMaster Universities Osteoarthritis Index (WOMAC)), jein cific quality of
life, OARSI joint space narrowing radiographic grade §0-4), and surgeons’
characteristics. Univariable and multivariable logistic re @?ns were performed to

identify factors associated with the indication of TJ R, adju by country.

Results In total, 1905 patients were included:
deviation, SD, 10.8) years, 1082 (58.0%) were womgn, mean OA symptom duration
was 5.0 (SD 7.0) years. TJ R was recommepded/in"561/1127 (49.8%) knee OA and
le analysis on 516 patients with

age was 66.5 (standard

complete data, the variables associated witiyT] R indication were radiographic grade

(Odds Ratio, OR for one grade in for knee and hip OA, respectively: 2.90,
d 3.30 [2.17-5.03]) and WOMAC total score

95% confidence interval [1.69-4%'
(OR for 10 points increase: [1.32-2.06] and 1.38 [1.15-1.66], respectively). After

excluding radiographic gr from the analyses, on 1265 patients, greater WOMAC

for knee OA.
Conclusion Radiodgaphigt severity and patient-reported pain and function play a major

role in surgeong’ recommendation for T) R.

total score was the m?iQw) ictor for knee and hip OA; older age was also significant

KEYWORDS ¥nee, hip, osteoarthritis, total joint replacement, surgery.

RUNNING HEADLINE Total joint replacement in osteoarthritis

3447 words, 6 tables, 3 online tables
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1 INTRODUCTION

3 With the global ageing and increasing obesity and sedentary lifestyle of the world’s
4 population, the prevalence of osteoarthritis (OA) is increasing along with its social
5 and economic impacts [1,2]. Lower-extremity OA affects mainly the hip anéthe knee,
6  which leads to pain and functional disability. In 2010, hip and knee%re ranked
7 as the 11th highest contributor condition to global disability dw
8 disability burden keeps growing [2]. Total joint replacemeg%
9 treatment for moderate to severe knee and hip OA that h%

10  surgical management, including pharmacologic and)@

11 and has the potential for significant improvem ain, functional capacity and

and their
is the current
to respond to non-

rmacologic modalities,

12 quality of life [3-5]. However, not all patients A will benefit from TJR. In the

13 context of increasing burden of OA and ent growing needs for this surgery,
14 we need to better understand who regeiygs an indication for TJ R. This is linked to the
15 ongoing studies on appropriaten ga to consider TJ R [6-13].

16  In studies exploring factors a@with TJ R [14-20], some factors were key in the
17  decision for TJ R, such Qels of symptoms [5,14-19] and radiographic damage
18  [14,15,18,19,21-23], \A%s other factors were not linked to TJ R, including patients’
19 gender and body mass)index [15-20]. For several factors, the association with TJR
20 remained uncléjuch as patients' age, comorbidities, and quality of life [16,19].
21 FurthermoreW@r previously unexplored factors may play a relevant role, like

22 patients’ social situation and surgeons’ characteristics.

23 In 2010, a large international study was conducted under the auspices of the
24 Osteoarthritis Research Society International (OARSI) and Outcome Measures in

25 Rheumatology (OMERACT). The aim was to determine cut-offs for pain and

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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26  functional impairment related to the indication for TJ R [24]. In the primary analyses,

27  only pain and function were analysed: the main conclusions were that although both
28 pain and function played a role in the surgeon’s decision, because of substantial
29 overlap no satisfactory cut-off values could be established to distinguish patients
30 selected or not for TJR with an area under the receiver operating ch&istic
31 (ROC) curve greater than 0.64 [0.61;0.67] [24]. This dataset@( us the
32 opportunity to explore more completely criteria involved in the@ n of TJ R,

33  using the surgeon'’s opinion as the gold standard.

34  The objective of the present study was to determine th:@ associated with the

35 surgeon’s recommendation to perform TJ R in people With both knee and hip OA, in

36 the context of a large, international, multi-site study"

37

38

39 PATIENTS AND METHODS »Q

; <

41  Study design &

42  The study design h% escribed previously [24]. Briefly, this was a large
iongf,

43  international, obse cross-sectional study with prospective inclusion, in the
44 orthopaedic de m of secondary-care and tertiary-care centers in Europe (12
45  centers, on ountry in Czech Republic, Italy, Spain, Sweden and the United
46  Kingdom; twoYper country in France and the Netherlands; three in Germany),
47 Canada (2 centers), the United States of America (2 centers), and Australia (2
48  centers). Ethical approval was obtained in all participating centers. All patients gave
49 informed consent. The research forms were completed during a routine patient visit

50 and no queries were sent to the investigators in case of missing data.

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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51

52 Study population
53  Consecutive outpatients with a clinical diagnosis of hip or knee OA (according to
54  the orthopaedic surgeon and based on symptoms and radiographs) consulting an
55 orthopaedic surgeon in one of the participating centers to discuss potentj@hsurgery
56  were included for this analysis. Exclusion criteria were: prior TJ R or@steotomy
57  of the target joint, concomitant inflammatory joint disease, and jatientyinability to
58 complete a questionnaire. Furthermore, among patients wh %’

e

59 those with information on the surgeons’ recommendati o perform TJ R or not

60 were included in the analysis. Q

61

en data, only

62 Gold standard: Indication for T| R

63 The outcome analysed in the present stu the orthopaedic surgeon’s indication
64 regarding the requirement for TJ R, i surgeon stating “surgery is recommended
65 for the patient”. This answer d d the ‘indication for TJ R, irrespective of whether

66 the joint replacement surgery waSyperformed or not.

67 Potential variables as%) with surgeons’ indication for T| R

68 Demographic data omprising age, gender, and body mass index (BMI, calculated
69 based on hel@d weight, then analysed both as a continuous variable and
70 categonsedYe’E collected. Due to the high mean BMI in this population, the
71  decision was taken to analyse BMI as above or below 35 kg/m2. Comorbidities were
72 reported using a modified Charlson Comorbidity Index, and were analysed as the
73 sum of the number of comorbidities (range, 0-14) [25]. Symptom severity was

74 collected through the Western Ontario and McMaster Universities Osteoarthritis

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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75 (WOMAC) Index (total score; pain, function and stiffness subscales) [26]. WOMAC
76  results were linearly transformed to a 0-100 score, where higher scores indicated
77  worse status [24]. Patients’ joint-related quality of life was evaluated by the Quality of
78  Life subscale of the Hip disability and Osteoarthritis Outcome Score (HOOS) and
79  Knee disability and Osteoarthritis Outcome Score (KOOS), as appropr&7,28].
80 The HOOS/KOOS are two valid and reliable instruments with@ndividually
81 calculated subscales that can be used for short-term and lo rmYfollow-up of
82 several types of hip/knee injury including OA. HOOS/KOOS ﬂﬁrepom&d ona
83  0-100, worst to best, scale. Where radiographs of the target joifit were available, the
84  local investigator reported the OARSI joint space na,ro@ SN) radiological grade

85 [29,30]. X-rays were taken in the context of usu according to local protocols.

86  The score analyses J SN in categories from 0 ) no narrowing, (1) < 25%, (2)

87  25-50%, (3) 50-75%, (4) > 75% of JSN . The patients’ social situation was
88 collected by the physician as “livi one” (yes/no) and “being responsible for
89 another person” (yes/no). Surgedns’ racteristics such as gender and years of

90 experience (year of certificati s al orthopaedic surgeon) were collected.

Surgeon’s reporte@

92 bn(s) not to recommend T| R

93 If the surgeoR, selected “no indication for TJR”, underlying reasons for not
94 recommendi% sﬁrgery were collected from the surgeon as: symptoms not severe
95 enough, patient declining surgery, comorbidity, main problem not being hip/knee

96 OA, further investigations required, another treatment should be tried first.

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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97 Patients not recommended for TJR who were considered « not severe enough »

98 were compared in terms of WOMAC total score with patients not recommended for

99  other reasons.

100 Statistical analysis

101  Patient characteristics were described separately for knee and hip OA @m. To
102  assess factors associated with indication for T) R, univariable anal ere OR

103 with 95% confidence intervals have been calculated were perfor«%’each patient
104  population, evaluating each variable. < )

105 Forward multivariable logistic regressions were then%f%d, including variables

106  with p<0.20 in univariable analyses and excluding”telimear variables, eg WOMAC

107 subscales (online supplementary table 1). \SinceyOARSI JSN is a qualitative

108 variable, radiographic severity was binarise rade 1-2 versus 3-4. Surgeons’

109 characteristics were analysed at the patient fevel rather than at the surgeon level.

110  There was no imputation of mis/s'%d) . As there were many missing data for the
ons’'c

111  radiographic grade and for s&

112 regression was performe%:luding these variables, both for patients with knee

haracteristics, a second multivariable logistic

113 and hip OA. All multiv le analyses were adjusted for country of residence as the
114 objective was not &g cornpare results between countries, given small sample sizes

115 [24]. No formalestilg was performed across countries.

116  All analyses w;re performed using R software, version 3.2.5.

117
118
119

120

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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121 RESULTS

122

123  Patient characteristics

124 In all, 1974 patients were enrolled between J une 2008 and December 2010. Among
125 them, 1905 patients (96.5%) had data for T) R indication and were an d: 1127
126  knee OA and 778 hip OA patients. Patients were from: Europe (N@ Australia
127  (N=394), Canada (N=204) and the United States of Americam({N=386

128  characteristics were typical of established OA cohorts (Tableez;. Merh age was 66.5
129 (standard deviation (SD) 10.8) years, 1082/1866 (58.0%)wereé women, mean OA
130  symptom duration was 6.3 (SD 8.4) years in knee Og@%and 3.3 (SD 3.4) years

131 in hip OA patients, mean BMI was 31.0 (SD 6.8)

). Patient

in knee OA patients and 28.3
132 (SD 5.1) kg/m? in hip OA patients. WOMAC s scores for pain and functional
133 disability (0-100) were respectively 52.8 ) and 55.4 (SD 20.9) for knee OA;
134 56.5 (SD 21.6) and 59.5 (SD 20.9 OA. In all, 516 patients had all data
135 available (online su

136 were available had severe &

137  (82.9%) hip OA patients Q OARSI J SN radiographic grade of 3 or 4.

138 Q)

139  Factors associatedwith JT] R recommendation in univariable analysis

. Most patients for whom radiographic data

/512 (69.0%) knee OA patients and 311/403

140 TJR was recor@ed in 561/1127 (49.8%) knee OA and 542/778 (69.7%) hip OA
141  patients (@

142 Knee OA: In univariable analysis for knee OA (Table 2), the variables related to the
143 decision to recommend total knee replacement (TKR) were older age (with more

144  indications for TJ R in the range 60 to 79 years old, online supplementary table 3),

145 male gender, longer OA symptom duration, history of another T)J R, patient living

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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146  alone, patient being responsible for another person, higher WOMAC total score and

147  subscale scores, lower KOOS Quality of life subscale score, more severe OARSI
148 ] SN radiographic grade, surgeon's male gender and years of experience. In contrast,
149  BMI (both continuous and categorized) and number of comorbidities were not

150  associated with the indication of TKR. &

151 §
152  Hip OA: In univariable analysis for hip OA (Table 3}, factors ocigted with the
153  decision to recommend total hip replacement (THR) were older ge%gain with most

154  indications for TJ R between 60 and 79 years of age, onli upPlementary table 3),

155 longer OA symptom duration, patient living alone, high OMAC total score and

G

156  subscale scores, lower HOOS Quality of life s score, more severe OARSI

157 ] SN radiographic grade and surgeon’'s male . THR would not appear to be
158 recommended if patients’ BMI is greater kg/m?. Patients’ gender, BMI (as a

159  continuous variable), history of anot R/ number of comorbidities, patient being
160 responsible for another person sUhgeon’s experience were not associated with

161 the indication for THR. &t

162 Q
163  Factors associated wi@taﬁon for T| R in multivariable analysis

164  Afirst multivariate @nalysis adjusted by country was performed in the 516 patients for

165 whom all data\inclyding radiographic assessment, were available (Tables 4 and 5

166 and onlinewlemeniarv table 1). Independent factors associated with TJR in
167  both knee and hip OA patients were OARSI J SN grade (assessed for an increase of
168 one point) and higher (i.e. more symptoms, disability and stiffness) WOMAC total
169  score. The corresponding results were respectively for knee OA, Odds Ratio, for a 1-

170  point increase of OARSI J SN radiographic grade, OR: 2.90, 95% Confidence Interval

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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171  [1.69;4.97] and OR for a 10-point increase of WOMAC total score: 1.65 [1.32;2.06];

172 and respectively for hip OA, OR: 3.30 [2.17;5.03] and OR: 1.38 [1.15;1.66]. The other
173  demographic factors, including BMI (both continuous and categorized), patient's
174  social situation or surgeon characteristics, were not independently associated with a
175  TJ R indication.

176  As there were many missing data for the OARSI JSN radiograph@e and for

177  surgeons' characteristics, a second multivariable logistic regressign wds performed

178  excluding these variables, both for knee and hip OA (Tabjés 4 3nd 5). In these

179  analyses, 1265 patients contributed (characteristics in o@\e pplementary table
180  2). Here, higher (i.e. more symptoms, disability ang@e s) WOMAC total score

181  (knee: OR 1.25 [1.14;1.37] and hip: OR 1.49

68]) was a significant factor
182  associated with indication for TJ R in knee and . Patients’ older age (knee: OR
183 1.03 [1.01;1.04]) was a significant fa nee OA. No other factors were

184  independently associated with a T) R jieication.
185

187  Surgeons’ reasons to noté%mmend TR

188  For both knee and h@

almost half of patients for whom the surgeons did not
189  recommend TJR \@onsidered by the surgeon to be "not symptomatic enough”
190  (N=224/491 (48.6%) and N=102/219 (46.5%), respectively) (Table 6). For these
191  patients, syw levels were indeed less severe at the group level: in knee and hip
192  OA, WOMAC total score was 42.2 (SD 19.9) and 35.3 (SD 19.7) respectively, vs 51.5
193  (SD 20.3) and 55.6 (SD 19.9), in patients for whom surgery was not recommended
194  because “symptoms were not severe enough” and those for whom TJR was not

195 indicated for “other reasons”, respectively (both p<0.0001). The second most

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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196 frequent reason for the surgeon to not recommend TJR was because “another

197  treatment should be tried first”, in both knee and hip OA (Table 6).

198

199

200 DISCUSSION &

201

202 The present study brings relevant information on the reasops, foryorthopaedic
& scores and

203  surgeons recommending TJR. It confirmed the role of ra@)
n

204  symptoms as independent factors associated with su% recommendation to
t

205 perform TJR. It appeared, on the sample of patiets@

206  scores, that the orthopaedic surgeon’s decision ommend a TJR was largely

available radiographic

207  based on radiographic severity, i.e., a state of te-to-severe OA, in the present

208  patients, who had pain and functional li ¥ We also found that patient's age is
209  an important factor in particular for OA' This study confirmed that some other
210 factors were not associated with y&comwiendation for TJ R, such as patients’ gender,
211  BMI and comorbidities. Fin %ously unexplored factors, linked to patients’
212 social situation or surgeo haracteristics that could be analysed, did not appear to
213 be associated with su@ recommendation for TJ R.

214 Q

215 This study ha§, strgngths and limitations. The main limitation is the high rate of
216  missing datWably due to the large number of sites and the lack of queries sent
217  to investigators for missing data. This led to a smaller analysed population in the
218 multivariable logistic regressions. Nevertheless, to our knowledge, this is the only

219 international study and among the largest, possibly explaining the difficulty to obtain

220 information from all the involved participants (patients and practitioners). The factors

https://reader.clsevier.com/reader/sd/006C4BC92C17FEFEB87D643537F7CB443901... 01/08/2018
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221 that were most frequently missing were OARSI JSN radiographic grade and
222 surgeons’ characteristics. Missing data on radiographs could be explained by lack of
223 availability of the radiograph, or a lack of standardised assessment. Surgeons’
224 characteristics were given by orthopaedic surgeons themselves while filling case
225 report forms during the visit but this page was often not completed second
226 analysis was therefore performed excluding these two fa@Of note,
227  characteristics of the multivariable populations were similar co redyto the initial
228 1905 included patients (Online supplementary table 1@ould be an
229  argument in favour of random missing data. After excludi% | J SN radiographic

230 grade and surgeons’ characteristics, patient's age ap@
231  with indication for TJ R, in knee OA: in this stud

be a factor associated

ation of a mean age of 69.0
232 years (SD 9.5), patients aged from 60 fo ears were more likely to be
233 recommended for TJ R than younger patj 0 years old) or older patients (>80
234 years old) (Online supplementary 3). It is possible that older patients had
235 more radiographic J SN however this 1Syfot the only factor given the U shape of the
236  relationship. Restrictions in r méhdation of TJ R in younger patients could also be
237  explained by a higher rev; rate (with subsequent poorer outcomes), as mentioned
238 in Verra et al's study @( er limitations include the incomplete nature of the data
239  co ection; for exaRple,) psychological distress, ethnicity and socioeconomic status
240  were not collected ajthough it has been suggested that they are predictors of patients
241  being oﬁerWt replacement [6-7]. Finally, as variables from the univariable
242 analysis were selected for entry into the multivariable model rather than all entered,

243  we recognise some variables may have been missed. However, this method avoided

244  colinearity between the variables.

10
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245 In this group of patients with definite knee or hip OA, TJR was recommended in

246 49.8% and 69.7% respectively. These rates can be compared to prior studies which
247  vary between 16% and 60% [14,15,18-20]. This indicates both the variability of
248  surgery rates, and possibly differences between studies focused on surgery as the
249  event, where rates were lower, and indication for surgery, where Jates were
250 comparable to the ones found here. Better clarity on appropriatenes@ia forTJR
251  would reduce inappropriate referrals and decisions [6-13].

252 In the present study, differences across countries were Q%sed although
253 recommendations for TJ R may vary by country [14-20], to differences in clinical
254  practice and healthcare systems. Only a few centrg@%lpated in each country.

255  Therefore, results of this present study cann onsidered representative of

256  national practices. Furthermore, disparities a ountries on pain and function

257  evaluation have been previously pointe in this cohort [24]. To account for
258  national differences, results were adj by’country.

259  The use of validated scores suc QMAC and OARSI J SN radiographic scores,
260  not systematically used in pripgtudf®s [14,20] is a strength of this study, although the

261  use of the WOMAC total s€ope is still in discussion [26].

262 Q)
263  The level of sympl@n terms of pain and disability, and the radiographic severity,

264  were higher among patients for whom TJ R was indicated by the surgeon, which is in
265 accordance With’previous studies [15,18,19] and 4 national guidelines for assessing
266 need for total knee and hip replacement : (1) the US National Institute of Health
267 consensus guidelines, suggesting that knee and hip TJR should be considered in
268 patients with persistent pain, radiographic damage and limitation in daily activities

269 [36,37]; (2) Canadian criteria, isted by Hawker et al in 2000, considering that a total

11
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270 WOMAC score 2 39, and clinical and radiographic evidences of OA should lead to

271 TJR [38]; (3) the French severity index for OA by Lequesne, composed of 3 criteria
272 (pain, maximum distance walked and activities of daily living) and suggesting knee or
273 hip TJR when = 14 out of a possible 24 [39]; and (4) the New Zealand score,
274  considering that levels of pain, functional activity, movement and deformi& other
275  factors such as multiple joint disease or ability to work could determi dication for
276  knee or hip TJ R [40]. These guidelines or consensus statements, aigho using pain
277  and functional impairment criteria in majority, reveal some hetgrogengity and difficulty

278  in application in practice. This could explain in part wh% s day, no validated

279  international guidelines exist. [6-13]. Of note, in the @% tudy, ] SN (a qualitative
280 score) was anaysed as a binary variab e, thus some granu arity; however,
281  radiographic severity is usually considered as /absent when deciding on TJ R.
282 [29-30] The present study also confirme bstantial overlap in symptoms and
283  function between patients oriented or owards TJ R.[24]

284

285  Similarly to previous studies ,gg] the present study found that gender and BMI
286  were not associated with%ation for TJ R. Of note, BMI was analysed using a cut-
287  off of 35 kg/m2 but a@ with BMI as a continuous variable were similar. Factors
288  which were doubtf@mch less explored in previous studies appeared here not to
289 be associated\with )indication for TJ R, including comorbidities. Hawker et al also
290 found no assegtiation with the number of comorbidities [16] although Maillefert et al
291 concluded surgeons tended to indicate THR more often if patients had no severe
292  cardiovascular comorbidity [19]. In the present study, each patient had around 3

293  comorbidities, but this factor was not associated with indication for TJ R. This might

294  reflect improvements in TJR and anesthesiology techniques, leading to a shorter

12
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295  surgical time and less risks for the patient, regardless of medical history. In terms of

296 quality of life, the present study did not find a link with indication for TJ R, unlike the

297  studies performed by Hawker et al and Maillefert et al [16,19], perhaps due to the use

298  of different scales. Furthermore, as joint-related quality of life is strongly related to

299  pain and function, this variable was not entered in the multivariable anal&mong

300 the new factors that this study was able to explore, related to patients’@:ﬂ situation
h

301 and surgeons' characteristics, no significant links were found; th ch findings

302 would need to be further confirmed. Q

303

304 This cohort gave us the opportunity to explore ind@ TJ R rather than TJR
305 itself, hence excluding a subset of confoundin rs such as socio-economic

306 criteria or patients’ willingness, but also y expectations or psychological

307 distress in order to determine factor mfluence a surgeon’s decision to
308 recommend or not recommend TJ R 5]. In this study, we collected the surgeon’s
309 reasons for not recommending T, n surgery was not recommended. For both
310 knee and hip OA, almost haf&Qf patfents for whom the surgeons did not decide on
311 TJR were considered by as "not symptomatic enough”, and the second most
312 frequent reason ann@%} was “because another treatment should be tried first".
313  These descriptive gesults suggest that patients might be referred perhaps too widely
314  to orthopaedicfsurggons. Other treatment options than surgery should be discussed
315 first [41], Y”

316

317 In summary, determining when to recommend TJ R in knee and hip OA patients is

318  difficult, but factors that help in such a decision are definitely the ones reflecting

319 radiographic severity and higher levels of symptoms. Further studies are needed in

13
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320 particular to better define potential candidates for TJ R, in the context of high and

321 increasing world-wide burden of OA.

Q
&
§
@
O
Yy
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Table 1. Characteristics of 1905 patients with established knee or hip OA
consulting an orthopedic surgeon.

Variable All patients Knee patients  Hip patients
N=1905 N= 1127 N= 778
Indication for TJ R, N (%) 1103 (57.9) 561 (49.8) 542 (69.7)
Age, years, mean (SD) 66.5 (10.8) 67.6 (10.4) (&(11.3)
Gender, female, N (%) 1082 (58.0) 654 (58.8) 428 (56.8)
Body mass index, kg/m?, mean (SD) 29.9 (6.3) 31.0 (6. 8.3(5.1)
Body mass index > 35 kg/m?, N (%) 366 (18.8) 216x16: 150 (22.8)
OA symptom duration, years, mean (SD) 5.0 (7.0) 6.@ 3.3(3.4)
Pain, WOMAC subscale (0-100), mean (SD) 54.5 (22.0) (21.8) 56.5 (21.6)

Function, WOMAC subscale (0-100), mean (SD) 54.3 (19.9@55.4 (20.9) 59.5(20.9)

Stiffness, WOMAC subscale (0-100), mean (SD) 57.5 (25.6) 58.8 (23.8)

WOMAC total score (0-100), mean (SD) 55.1(20.4) 58.6 (20.2)

HOOS/KOOS Quality of life subscale (0-100), mean (SD) 27.7 (18.7) 27.3 (19.5)

OARSI J SN radiographic grade (3-4), N (%)

Surgeon’s gender, male, N (%) Q 1044 (90.9) 615 (90.5) 429 (91.2)
Surgeon’s experience, years, mean (SQ) 17.8(9.2) 17.8 (9.0) 17.9 (9.4)
C

(72.3) 351 (69.0) 311 (82.9)

~

SD=standard deviation. WOMAC s ale @nd total scores were linearly transformed to 0-100 scores
where 100=worst state. HOOS/KOOS lity of life subscale were transformed to 0-100 scores where
O=worst state.

All % are % of available data.
(for knee and hip OA respegti
knee and hip OA respecti
knee and hip OA respegtively,

<

most frequently missing data were OARSI J SN radiographic grade

2 and 403 patients with data available), surgeon’'s experience (for
, 682 and 460 patients with data available and surgeon’s gender (for
9 and 470 patients with data available).
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Table 2. Factors associated with indication for knee replacement in 1127
patients with knee OA: univariable analysis

Factors associated with the orthopaedic surgeon’s decision to recommend total joint... Page 25 of 29

TKR TKR
Variable recommended not recommended OR [95% Cl] P
N= 561 N= 566 value
Age, years, [N] mean (SD) [447] 69.0 (9.5) [434] 66.0 (11.0) 1.03[1.17-1.52]  <0.0001
Gender, female, n/N (%) 210/553 (38.0) 249/560 (44.5) 0.76 [0.60-007] 0.03
BMI, kg/m?, [N]mean (SD) [434] 30.9 (6.2) [435] 31.0 (7.5) 1.00[0.98-1.02] 0.81

BMI > 35kg/m?, n/N (%)

OA symptom duration, years, [N] mean (SD)
Comorbidities (KCS score), [N] mean (SD)

History of another joint replacement (yes), n/N (%)

Patient living alone, n/N (%)

98/434 (22.6)

[296] 7.1 (8.0)
[474]13.2 (1.7)
122/542 (22.5)
175/546 (32.1)

102/435 (23.4)
[332] 5.6 (8.7)
[358] 3.1 (1.7)

73/528 (13.8! J 181 [1.32-2.50]
135/5 1.38[1.06-1.80] 0.02

30,425.
142 .8

0. -1.31] 0.76

.01] 0.03

.95-1.12] 0.46

<0.001

Patient being responsible for another person, n/N (%) 120/543 (22.1) 0.77[0.58-1.02] 0.07
Pain, WOMAC subscale (0-100), [N] mean (SD) [540] 57.0 (20.5) 0] 48.9(22.0) 1.11[1.07-1.14] <0.001
Function, WOMAC subscale (0-100), [N] mean (SD) [479] 45.6 (14.5) 0]38.9 (16.2) 1.03[1.02-1.04] <0.001
Stiffness, WOMAC subscale (0-100), [N] mean (SD) [536] 61.9 (25.0 [507] 52.5 (25.2) 1.20(1.12-1.28] <0.001
WOMAC total score (0-100), [N] mean (SD) [471]157.0 ( [451] 48.7 (20.3) 1.02 [1.02-1.03] <0.001
KOOS Quiality of life subscale (0-100), [N] mean (SD)* [518] 23\ [536] 31.8 (16.8) 0.9810.97-0.98]  <0.0001
OARSI J SN radiographic grade (3-4), n/N (%) 187 164/306 (45.5) 8.52[5.17-14.77]  <0.0001
Surgeon’s gender, male, n/N (%)** 288 (93.0) 347/391 (88.7) 1.70[0.90-3.01] 0.04
Surgeon'’s experience, years, [N] mean (SD) 4]19.1 (9.3) [375]16.8 (8.7) 1.03(1.01-1.05] 0.001
% are % of available data. N=number of patien avajlable data.

*Lower scales indicate worse status
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Table 3. Factors associated with indication for hip replacement in 778 patients
with hip OA: univariable analysis

THR THR
Variable recommended not recommended OR [95% Cl] P value
N= 542 N= 236
Age, years, [N] mean (SD) [449] 65.8 (10.5)  [199] 63.1 (12.8) 1.02[1.01-1.04] 0.004
Gender, female, n/N (%) 292/524 (55.7) 133/229 (58.1) 1.08[0.79-1.4, 0.65
BMI, kg/m?, [N] mean (SD) [449] 28.3 (4.8) [182] 28.3 (5.9) 1.00 [0.97-19& 0.92
BMI > 35kg/m?, n/N (%) 42/446 (9.4) 24/181 (13.2) 0.68 117] 0.16
OA symptom duration, years, [N] mean (SD) [306] 3.7 (3.7) [127]2.3 (2.3) 1.00 (1. 1] <0.0001
Comorbidities (KCS score), [N] mean (SD) [466] 3.1 (1.6) [163]2.9 (1.6) %-1.17] 0.51
History of another joint replacement (yes), n/N (%) 122/526 (23.2) 42/218 (19.3) Q.Z [0.65-1.13] 0.24
Patient living alone, n/N (%) 147/526 (27.9) 77/220 (35:0) .72[0.52-1.01] 0.06
Patient being responsible for another person, n/N (%) 111/521 (21.3) (% 0.93[0.64-1.37] 0.72

Pain, WOMAC subscale (0-100), [N] mean (SD) [520] 60.4 (19.0) 47.5W4.5) 1.16[1.11-1.21] <0.0001
Function, WOMAC subscale (0-100), [N] mean (SD) [475] 63.7 (18.1) .8 (23.4) 1.05[1.04-1.06] <0.0001
Stiffness, WOMAC subscale (0-100), [N] mean (SD) [517] 63.4 (22.6) 14]48.8 ( 25.6) 1.36[1.25-1.49] <0.0001

WOMAC total score (0-100), [N] mean (SD) [461] 62. 89] 48.5 (22.3) 1.04 [1.03-1.05] <0.0001

HOOS Quality of life subscale (0-100), [N] mean (SD)*  [500] 22. [215] 38.1 (22.0) 0.96 [0.95-0.97] <0.0001
OARSI J SN radiographic grade (3-4), n/N (%) 232/2 . 79/169 (61.2) 10.49 [5.64-20.67] <0.0001
Surgeon’s gender, male, n/N (%)** 07 (93.5) 142/163 (87.1) 2.12(1.11-4.07] 0.02
Surgeon'’s experience, years, [N] mean (SD) 18.3(9.7) [161]17.1 (8.8) 1.01[0.99-1.03] 0.21

) N
% are % of available data. N=number of patien avajlable data.
*Lower scales indicate worse status
*This line indicates that 93.5% of patients ecommended for surgery had seen a male surgeon
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Table 4. Factors associated with indication for TKR : multivariate analysis
adjusted on country

Complete model Second model

Variable OR [95% Cl] OR [95% Cl]

OARSI J SN radiographic grade (3-4), for 1-point increase 2.90 [1.69-4.97] Not anal;&
WOMALC total score (0-100), for 10-point increase 1.65[1.32-2.06] 1.25 [L«ig-1.3

Age, years 1.01[0.97-1.06] .04]
Gender, female 1.01[0.47-2.12] 5-0.99]
Patient being responsible for another person 1.21[0.44-3.24] 0,93[0.61-1.43]
Surgeon’s experience, years 1.06 [0.9@ Not analysed

£
The complete model included all variables but due to missing data oy 243 patients contributed to the
model
The second model was performed after excluding the variables
OARSI grade and surgeon's experience. In this model 754 pati
Significant results are presented in bold type.

st missing data, radiographic
ere analysed.
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Table 5. Factors associated with indication for THR: multivariate analysis
adjusted on country

Complete model Second model

Variable OR [95% Cl] OR [95% Cl]

OARSI ] SN radiographic grade (3-4), for 1-pointincrease 3.30[2.17-5.03] Not anal)&
WOMAC total score (0-100), for 10-point increase 1.38 [1.15-1.66] 1.49[ -1.6

Age, years 1.02[0.98-1.04] 1. .04]

BMI >35kg/m? 1.32[0.41-4.97] 7-1.48]
Patient living alone 1.18 [0.55-2.6@6 [0.37-0.96]
Surgeon’s gender, male 1.04 [O.Zm ot analysed

The complete model included all variables but due to missing data CI) 244 patients contributed to the
?f?gglecond model was performed after excluding the variabl

OARSI grade and surgeon’s gender. In this model 511 pati
Significant results are presented in bold type.

st missing data, radiographic
analysed.
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Table 6. Surgeons’ announced reasons for « non-indication for TJ R »

Knee, N=491 Hip, N=219

Reasons

N (%) N (%)
Symptoms were not severe enough 224 (45.6) 102 (46.5)
Another treatment should be tried first 147 (29.9) 50 (22.8)

Because of comorbidity 36 (7.3) &
Patient declined surgery 26 (5.3) 7(7.8 Q’
Further investigations are required 22 (4.5) 20

Main problem was not hip/knee OA 12 (2.4) ;:
Other causes 24 (4.9) \ i
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