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ABSTRACT 25 

Objective. To determine and compare the proportion of patients treated in a primary care setting 26 

that have knee osteoarthritis (OA) according to the European League Against Rheumatism 27 

(EULAR), the American College of Rheumatology (ACR), and the National Institute for Health and 28 

Care Excellence (NICE) clinical classification criteria. 29 

Design. A cross-sectional analysis of baseline data from 13,459 patients with knee symptoms or 30 

functional limitations associated with OA participating in the Good Life with osteoArthritis in 31 

Denmark (GLA:D®) treatment program. The prevalence of knee OA according to the EULAR, 32 

ACR and NICE criteria were calculated in all participants and in the subgroup of patients with self-33 

reported radiographic changes associated with knee OA (n=10,651 or 79%). 34 

Results. Mean age (SD) was 65.3 (9.8) years, median (IQR) duration of symptoms 12 (6-36) 35 

months and mean pain intensity (0-100; SD) 46.5 (22.1) mm. 39% fulfilled all three sets of criteria. 36 

48%, 52% and 89% fulfilled the EULAR, ACR, and NICE criteria for having knee OA, 37 

respectively. In the subgroup with self-reported radiographic changes, the corresponding numbers 38 

were 49%, 54% and 90%.  39 

Conclusions. While the EULAR and ACR criteria only identified around half of those, with or 40 

without self-reported radiographic knee OA, that were treated because of symptoms or functional 41 

limitations associated with knee OA, the NICE criteria identified most patients. The results indicate 42 

that the NICE criteria are relevant and appropriate to identify individuals treated for knee OA in 43 

primary care.  44 

 Keywords. Diagnosis, Primary Health Care, Knee, Osteoarthritis 45 

 46 
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INTRODUCTION 47 

In recent years the possibility to diagnose knee osteoarthritis (OA) clinically without imaging1,2 has 48 

increased the likelihood of earlier diagnosis and treatment, as requested by patients.3  It also has the 49 

potential to reduce the use of imaging in patients with typical OA presentations, where radiographs 50 

are not recommended4 due to time required for structural changes to occur and only modest 51 

agreement with symptoms.5,6 However, this transition increases the demand for criteria applicable 52 

in primary care.  53 

The most commonly applied criteria for knee OA are those described by the European League 54 

Against Rheumatism (EULAR),1 the American College of Rheumatology (ACR),7 and the National 55 

Institute for Health and Care Excellence (NICE).2 However, previous studies have argued that the 56 

criteria were primarily developed using data from patients in secondary care for late-stage OA with 57 

more severe radiographic OA changes,8,9 thus questioning their ability to classify knee OA in 58 

primary care and in patients with earlier stages of OA.8  59 

As most patients with knee OA are managed in primary care,2 knowledge of the performance of the 60 

classification criteria for knee OA in this setting is important. Previous studies with samples below 61 

1,000 patients have found that between 30-81% of patients with knee symptoms presenting in 62 

primary care or from population-based studies fulfill the ACR criteria.8-11 We are unaware of any 63 

studies estimating the prevalence of patients fulfilling the EULAR and NICE criteria in primary 64 

care and large-scale studies comparing the performance of different  classification criteria of 65 

patients treated in primary care.  66 

In a cohort of 13,459 patients treated in primary care for knee symptoms and/or functional 67 

limitations, we determined and compared the proportion of patients having knee OA according to 68 

the EULAR, ACR, and NICE criteria, respectively, and report these proportions in all patients 69 
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treated for knee OA. Results are also presented separately for those who self-reported to have 70 

radiographic knee OA.  71 

 72 

 73 

 74 

 75 

 76 

 77 

 78 

 79 

 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 

 90 

 91 

 92 

 93 
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METHOD 94 

Design and setting 95 

This was a cross-sectional, registry-based study using baseline data from 13,459 patients with 96 

symptoms and/or functional limitations of knee OA participating in Good Life with osteoArthritis 97 

in Denmark (GLA:D®).12 GLA:D®  is an evidence-based treatment program of group-based patient 98 

education and supervised exercise offered to patients with knee and hip OA in private 99 

physiotherapy clinics and municipalities nationwide in Denmark. A more detailed description of 100 

GLA:D®, including patient characteristics, the treatment program and outcomes is published  101 

elsewhere.12 102 

This report conforms to the STROBE statement for reporting observational studies. According to 103 

the ethics committee of the North Denmark Region, ethics approval of GLA:D® was not needed. 104 

GLA:D® has been approved by the Danish Data Protection Agency (SDU; 10.084) and all patients 105 

consented to report their data in the GLA:D® registry. 106 

 107 

Participants 108 

Patients with knee joint pain and/or functional limitations associated with knee OA (with and 109 

without radiographic OA) seeking health care are eligible for GLA:D® if they understand Danish 110 

and do not meet any of the exclusion criteria: 1) another reason for the specific knee joint symptoms 111 

than OA as evaluated by the physical therapist, e.g. inflammatory joint disease or patellar 112 

tendinopathy; 2) other symptoms that are more pronounced than the OA symptoms, e.g. chronic, 113 

generalized pain, or fibromyalgia.  114 

For the current report, patients with the knee as their primary complaint and with available data on 115 

the classification criteria at baseline were included.  116 

 117 
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Variables 118 

While classification criteria represent standardized definitions of relatively homogenous and 119 

comparable populations, require high specificity, diagnostic criteria are more broad and used in 120 

routine clinical care reflecting all possible features of a diseases and requiring both high specificity 121 

and sensitivity.13 For the purpose of consistency, we use the term ‘classification criteria’ to 122 

characterize the three set of criteria, although they have not all been defined as such in the 123 

literature.1,2,7 124 

The classification criteria are recorded by the physical therapist after clinical examination and by 125 

questioning the patient at baseline, before initiating the GLA:D® treatment program.  126 

EULAR criteria 127 

Proposition number 5 of the EULAR criteria was used.1 According to these criteria, patients older 128 

than 40 years of age with movement-related joint pain, morning knee stiffness of less than 30 min, 129 

and functional limitations have knee OA if they in addition have one or more of these examination 130 

findings: Crepitus, restricted range of motion, and bony enlargement.1 131 

ACR criteria 132 

The decision tree version of the original ACR criteria for clinical knee OA was used.7 Although less 133 

commonly used than the “3 out of 6” version, the decision tree was originally recommended in the 134 

criteria paper,7 and it has previously been applied for the same purpose as in the current report.8   135 

According to the decision tree,7 patients with knee pain have OA if they fulfill one of the following 136 

groups of criteria: 137 

1) Crepitus, morning knee stiffness of 30 min or less, and age of 38 years or above 138 

2) Crepitus, morning stiffness of longer than 30 min, and bony enlargement 139 
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3) No crepitus, but bony enlargement 140 

In the current study, knee pain was defined as movement-related knee pain (yes/no) to be able to 141 

compare the performance of ACR with the two other set of criteria.  142 

NICE criteria  143 

According to the criteria from NICE, patients can be diagnosed with knee OA if they are 45 years 144 

or older, have movement-related joint pain and either no morning knee stiffness or stiffness of 30 145 

min or less.2  146 

Self-reported radiographic OA changes 147 

At baseline, the physical therapist asked the patients whether they had radiographs of their knee 148 

joint, to which the patient answered either “no”, “yes, more than 6 months ago”, “yes, within the 149 

last 6 months” or “I do not know”. If the patients answered “yes” to the question, they were then 150 

asked whether the radiographs showed changes associated with OA with the response categories 151 

“yes”, “no”, and “I do not know”. Patients answering “yes” also to this question were categorized as 152 

having self-reported radiographic changes associated with knee OA. 153 

 154 

Statistical analysis 155 

The criteria were assessed from 7 February 2017 and the analyses included data until 31 December 156 

2018.  157 

The prevalence of symptoms, clinical examination findings and risk factors for knee OA and the 158 

prevalence of knee OA according to the EULAR, ACR, and NICE criteria were calculated. The 159 

analyses were repeated in the subgroup of patients with self-reported radiographic knee OA. 160 
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Movement-related joint pain was assessed as yes/no to pain with joint movement. “Stiffness lasting 161 

longer than 30 min” is a typical feature of rheumatoid arthritis (RA),7 and duration of morning 162 

stiffness is part of all three classification criteria to help differentiate OA from RA. Presence of 163 

morning stiffness is however registered as a binary variable in the GLA:D® registry with no 164 

information on the duration and was considered to be lasting less than 30 minutes. This meant that 165 

item 2) and 3) of the ACR criteria was reduced to only include the presence of bony enlargement 166 

and that the variable could not be included in the analyses of the NICE criteria. A sensitivity 167 

analysis excluding patients self-reporting to have RA was conducted to evaluate whether that 168 

affected the results.  169 

 All analyses were performed in SAS Enterprise Guide 7.1 (SAS Institute Inc., Cary, NC).  170 

 171 

 172 

 173 

 174 

 175 

 176 

 177 

 178 

 179 

 180 

 181 

 182 

 183 

 184 
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RESULTS 185 

13,459 patients from GLA:D with the knee as their primary complaint were included in the 186 

analyses, while 2 patients did not have available data on the classification criteria. 10,651 (79%) 187 

had self-reported OA changes on x-ray and 441 (4%) had RA (Table 1). 188 

Table 2 presents the prevalence of symptoms, examination findings and risk factors of knee OA, 189 

and the prevalence of knee OA according to the three different classification criteria. 48%, 52% and 190 

89% fulfilled the EULAR, ACR, and NICE criteria for having knee OA, respectively, while the 191 

corresponding numbers were 49%, 54% and 90% in the great majority (79%) with self-reported 192 

radiographic OA changes. There was some overlap between patients fulfilling different sets of 193 

criteria. 39% (n=5,192) fulfilled all three criteria, 12% (n=1,620) fulfilled both the ACR and NICE 194 

criteria, 8% (n=1,135) fulfilled both the EULAR and NICE criteria, and 0.5% (n=70) fulfilled both 195 

the ACR and EULAR criteria. A Venn-diagram illustrating the overlap is presented in Appendix 1. 196 

10% (1,392) and 9% (988) of all patients and patients with self-reported radiographic OA changes, 197 

respectively, did not fulfill any of the criteria. No movement-related joint pain was the main reason 198 

for not fulfilling any of the criteria. 199 

In the sensitivity analysis excluding patients with RA (n=441), 47%, 51% and 89% fulfilled the 200 

EULAR, ACR, and NICE criteria, respectively, while the corresponding numbers were 49%, 54% 201 

and 90% in those with radiographic OA changes (excluding 360 patients with RA).  202 

 203 

 204 

 205 

 206 

 207 

 208 
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DISCUSSION 209 

In a population of patients treated in primary care because of symptoms and/or functional 210 

limitations associated with knee OA, only every other fulfilled the EULAR and ACR classification 211 

criteria, respectively, for knee OA, while 9 out of 10 fulfilled the NICE criteria. Only 4 out of 10 212 

patients fulfilled all sets of criteria while 1 out of 10 did not fulfill any of the criteria. The results 213 

from our Danish population suggest that the NICE criteria can identify patients diagnosed and 214 

treated for knee OA in primary care.  215 

This is the first large-scale comparison of the three most commonly applied classification criteria 216 

for knee OA. As the great majority of patients with knee OA are managed in primary care,2 it is 217 

important that classification criteria for knee OA adequately reflect patients diagnosed and treated 218 

in a primary care setting. Our finding that 52% of patients fulfilled the ACR criteria is within the 219 

middle of the range found in previous studies demonstrating that 30-81% of patients with knee 220 

symptoms presenting to primary care, or in population-based studies, fulfill the ACR criteria.8-11 221 

Furthermore, we found that a similar proportion fulfilled the EULAR criteria. Our results thereby 222 

substantiate and extend some of the criticism raised on the relevance of the ACR and EULAR 223 

criteria and question their relevance in patients treated in primary care.8,9  224 

The NICE criteria identified 89% of patients in our Danish cohort of patients seeking primary care 225 

as having knee OA, suggesting that it is suitable for use in primary care to allow more symptomatic 226 

people to have access to primary OA care and in clinical research of non-pharmacological 227 

treatment. A possible and notable limitation of the three sets of classification criteria in primary care 228 

is the lower age limit (although not mandatory in the “3 out of 6” version of the ACR criteria), since 229 

OA is increasingly common also in younger patients. In people aged between 15 and 49 years, OA 230 

accounts for 2.4 million years lived with disability worldwide thereby posing a substantial burden 231 

on the person and society14 and highlighting an important limitation of strictly applying the NICE 232 
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criteria for knee OA in primary care. Ongoing work to establish classification criteria for early knee 233 

OA15 may help overcome this limitation in the future and ensure that younger patients with OA also 234 

receive treatment according to clinical guidelines.  235 

The lack of information on duration of morning stiffness in the GLA:D®-registry made it 236 

impossible to adhere completely to the classification criteria, which is an important limitation of the 237 

study. On the other hand, the primary reason that the duration of morning stiffness is part of the 238 

classification criteria is to rule out RA2,7 and our sensitivity analysis excluding the approximately 239 

4% of patients with self-reported RA demonstrated similar results as the main analysis. 240 

Furthermore, the physical therapists in GLA:D® are trained in identifying and including patients 241 

with symptoms associated with knee OA and excluding those with other diagnoses with a similar 242 

clinical presentation, such as generalized pain or fibromyalgia. Finally, the fact that radiographic 243 

OA changes were self-reported represent a limitation of the study. 244 

In conclusion, the EULAR and ACR criteria seem less appropriate to identify knee OA in primary 245 

care, as they only identified approximately half of treated patients, with no difference in those with 246 

or without self-reported radiographic knee OA. Conversely, the NICE criteria identified 9 out of 10 247 

treated patients and seem to be appropriate classification criteria for use in primary care. 248 

 249 

 250 

 251 

 252 

 253 
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Table 1. Characteristics of patients with knee osteoarthritis (OA) in primary care 358 

 All 

(n: 13,459) 

Self-reported OA changes on x-

ray* 

(n: 10,651) 

Age, mean (SD) 65.3 (9.8) 65.5 (9.7) 

Gender female, n (%) 9,380 (69.7) 7,339 (68.9) 

Educational level**, n (%)    

    Primary school 2,072 (18.5) 1,674 (18.8) 

    Secondary school 1,215 (10.8) 966 (10.9) 

    Short-term education 2,285 (20.4) 1,796 (20.2) 

    Middle-term education 4,383 (39.0) 3,500 (39.3) 

    Long-term education 1,275 (11.4) 968 (10.9) 

Body mass index (kg/m2), mean 

(SD) 

29.1 (5.5) 29.2 (5.5) 

Duration of symptoms from joint 

(months), median (IQR) 

12 (6-36) 

 

12 (6-40) 

Baseline pain (VAS 0-100 mm best 

to worst), mean (SD) 

46.5 (22.1) 

 

47.0 (22.1) 

Bilateral knee symptoms, n (%) 4,872 (43.4) 3,920 (44.0) 

Rheumatoid Arthritis, n (%) 441 (3.9) 360 (4.1) 

Did have x-rays of the joint taken, n 

(%) 

  

    No 1,754 (13.0)  

    Yes, more than 6 mo ago 3,519 (26.2)  

    Yes, within the last 6 mo 8,089 (60.1)  

    Do not know 97 (0.7)  

Did X-ray show OA changes   

    Yes 10,651 (91.8)  

    No 479 (4.1)  

    Do not know 478 (4.1)  

Use of pain killers***, n (%) 8,899 (66.1) 7,216 (67.8) 
* 11,608 had x-rays taken and of those 478 did not know if the x-ray showed radiographic signs of OA. 359 
** Short-term education: under 3 years after secondary school; Middle-term education: 3-4 years after secondary school; Long-term 360 
education: at least 5 years after secondary school. 361 
*** Pain killers: Use of at least one of the following medications during last 3 months: Paracetamol, NSAID (oral or topical), 362 
Morphine or other opioids. 363 
Missing values for all patients: Educational level 2,229; BMI 80; Duration of symptoms 4; Baseline pain VAS 2,230; Bilateral knee 364 
symptoms 2,234; Rheumatoid Arthritis 2,224. 365 
 366 

 367 

 368 

 369 

 370 

 371 

 372 

 373 

 374 

 375 

 376 

 377 

 378 

 379 

 380 

 381 

 382 

 383 
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Table 2. Prevalence of symptoms, examination findings, risk factors and knee osteoarthritis 384 

(OA) according to clinical classification criteria for all patients and for patients with x-ray 385 

showing OA changes. 386 

 All 

(n: 13,459) 

Self-reported OA changes on x-

ray* 

(n: 10,651) 

Symptoms, n (%)   

    Movement-related joint pain, n 

(%) 

12,274 (91.2) 9,744 (91.5) 

    Functional limitation 10,979 (81.6) 8,758 (82.2) 

    Morning stiffness 8,672 (64.4) 6,945 (65.2) 

Examination findings, n (%)   

    Crepitus 8,440 (62.7) 6,744 (63.3) 

    Restricted knee range of motion 8,482 (63.0) 6,873 (64.5) 

    Bony enlargement 3,594 (26.7) 

 

3,061 (28.7) 

 

Risk factors, n (%)   

    Age (more than 40 years) 13,328 (99.0) 10,564 (99.2) 

    Gender (female) 9,380 (69.7) 7,339 (68.9) 

    Overweight (BMI 25 or higher) 10,224 (76.4) 8,190 (77.3) 

    Prior joint injury 4,702 (34.9) 3,770 (35.4) 

    Hard physical labour or overuse in     

spare time 

5,666 (42.1) 4,572 (42.9) 

    Family members with OA 6,394 (47.5) 5,094 (47.8) 

Number of symptoms fulfilled, n (%)   

    0 98 (0.7) 72 (0.7) 

    1 498 (3.7) 390 (3.7) 

    2 1,419 (10.5) 1,012 (9.5) 

    3 2,744 (20.4) 2,100 (19.7) 

    4 3,943 (29.3) 3,111 (29.2) 

    5 3,441 (25.6) 2,829 (26.6) 

    6 1,316 (9.8) 1,137 (10.7) 

Fulfill criteria for OA, n (%) 

 

  

    EULAR** 6,411 (47.6) 5,246 (49.3) 

    ACR*** 6,938 (51.6) 5,718 (53.7) 

    NICE**** 12,007 (89.2) 9,557 (89.7) 

Fulfill number of sets of criteria for 

OA (EULAR, ACR, NICE), n (%) 

  

    0 1,312 (9.8) 988 (9.3) 

    1 4,130 (30.7) 3,091 (29.0) 

    2 2,825 (21.0) 2,286 (21.5) 

    3 5,192 (38.6) 4,286 (40.2) 
*  11,546 had x-rays taken and of those 478 did not know if the x-ray showed radiographic signs of OA. 387 
** The European League Against Rheumatism (EULAR): More than 40 years, movement-related joint pain, functional limitations, 388 
morning stiffness and at least one of the following: crepitus, restricted range of motion, and bony enlargement.  389 
*** The American College of Rheumatology (ACR): Movement-related joint pain and either crepitus, morning knee stiffness of 30 390 
min or less, and age of 38 years or above or bony enlargement. 391 
**** The National Institute for Health and Care Excellence (NICE): 45 years or older and movement-related joint pain. 392 
Missing values for all patients: Overweight 80; Previous joint injury 3; Family members with osteoarthritis 5. 393 
 394 
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Appendix 1.  400 

The overlap between patients fulfilling the NICE, ACR and EULAR criteria respectively.  401 

The diagram includes the 90 % of patients who fulfilled at least one of the criteria.  402 

 403 

 404 
 405 

 406 

 407 
NICE: The National Institute for Health and Care Excellence  408 
ACR: The American College of Rheumatology  409 
EULAR: The European League Against Rheumatism  410 


