
Original article
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Abstract

Objectives. PMR is an inflammatory disease with prominent morning stiffness and muscular tender-

ness, usually diagnosed in primary health care (PHC). The objectives were to examine the validity of

PMR diagnoses in PHC and to validate the use of classification criteria for PMR.

Methods. Medical records for patients with a registered PMR diagnosis at two PHC facilities were

reviewed. Patients were classified according to several sets of criteria. An independent review, with as-

sessment of the PMR diagnosis, was performed by an experienced rheumatologist.

Results. Of 188 patients, the PMR diagnosis was in agreement with the independent review in 60%

overall, in 84% of those fulfilling a modified version of the ACR/EULAR classification criteria and in

52% of those who did not. The corresponding proportions for the Bird criteria were 66 and 31%, and

for the Healey criteria 74 and 42%. In 74% of the medical records, documentation on morning stiff-

ness was missing. Rheumatoid factor was tested in 22% and anti-CCP antibodies in 15%.

Conclusion. In this study of patients with PMR diagnosed in PHC, the diagnosis was supported by

the independent review in 60% of the patients. Documentation on morning stiffness and testing for

autoantibodies were limited. A modified version of the ACR/EULAR criteria can be used to identify

patients with a valid PMR diagnosis in retrospective surveys but does not capture all PMR patients.

The modified ACR/EULAR criteria may be more stringent than some of the older criteria sets.
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Introduction

PMR is an inflammatory disease characterized by sub-

acute to acute onset of pain in the neck, shoulders, up-

per arms, pelvis and thighs, with prominent morning

stiffness and tenderness [1, 2]. PMR almost exclusively

affects individuals >50 years of age [3, 4], and it is two

to three times more common in women [4]. It usually

presents with laboratory signs of inflammation, including

elevated ESR and CRP [1]. Other manifestations of sys-

temic inflammation, such as low-grade fever, weight

loss and fatigue, are present in �40% of PMR patients

[4]. Studies using different imaging techniques have

shown joint involvement in patients with PMR [5–7]. An

early phase of elderly-onset RA can sometimes mimic

the clinical characteristics of PMR. Anti-CCP antibodies

in serum, with high specificity for RA, can be useful in

differientiating between PMR and elderly-onset RA

[8, 9]. Other medical conditions that need to be ex-

cluded are crystalline arthropathies, degenerative joint

disease, frozen shoulder, malignant diseases, parkinson-

ism, thyroid diseases and drug-induced myopathies,
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among others [1]. Genetic and environmental factors, in-

cluding infections, have been implicated in the aetiology

of PMR [1, 4, 10]. Furthermore, depression has been

suggested to be more common in patients with PMR

than in the general population of older adults, regardless

of current glucocorticoid dosage [11].

The diagnosis of PMR is based on the characteristic

symptoms together with elevated acute phase reactants,

adequate response to glucocorticoid treatment and the

absence of other conditions with similar presentation

[10]. There are five sets of criteria available to classify

PMR [1, 12–16], the most recent from 2012 being the re-

sult of a collaboration between ACR and EULAR [16]

(Table 1). The criteria from ACR/EULAR include a variant

in which ultrasonography is used to detect local signs of

inflammation in shoulders and hips [16]. Two prospec-

tive studies from rheumatology care specialist settings

have compared sensitivity and specificity for the differ-

ent sets of classification criteria and their ability to dis-

criminate PMR from other conditions that could mimic

the diagnosis at presentation. The findings were diver-

gent regarding which criteria had the overall highest dis-

criminating ability, although both suggested that US

could increase the specificity for the 2012 ACR/EULAR

criteria [17, 18].

PMR is most often diagnosed in primary health care

(PHC). This underlines the need for studying the utility

and validity of the classification criteria in such a setting.

The objectives of the study were to examine the validity

of PMR diagnoses in PHC and to validate the use of

classification criteria for PMR in a retrospective survey

of a PHC cohort.

Methods

Source population

Patients with a registered diagnosis of PMR [International

Classification of Diseases, 10th edition (ICD-10) M353,

PMR or M315, GCA with PMR) between 2000 and 2013

at the PHC facilities Stattena and Tågaborg in the city of

Helsingborg (northwestern Skåne, Sweden) were identi-

fied using the patient administrative system. Registration

of diagnostic codes in public health care is mandatory in

Sweden. The proportion of physician visits in public pri-

mary health care in the region with registered diagnostic

codes was �90% in 2004–2010 [19] and has remained at

� 80% until 2017.

Data collection

Based on the subsequent review of medical records,

patients diagnosed with PMR before 2000 or at another

health¼care facility without the possibility of tracking in-

formation were excluded. All the medical records from

primary care were systematically reviewed, and addi-

tional information was collected from the regional, hos-

pital-based computerized medical record system

(Melior/Sieview) when indicated. A form was completed

for the patients meeting the inclusion criteria of being

diagnosed with PMR between 2000 and 2013 and for

whom appropriate information was available. A subset

of the patients (n¼ 48) was reviewed by two investiga-

tors (C.F. and U.B.), and the proportions with agreement

on fulfilment of classification criteria were calculated.

The reference method for verification of the PMR diag-

nosis was an independent review, with assessment of

the long-term disease course and differential diagnoses,

by an experienced rheumatologist with access to all

electronic records.

Classification

Components for the PMR classification criteria by ACR/

EULAR [16], Bird et al. [12] and Healey [15] were con-

structed. Variables for the criteria by Jones & Hazleman

[13] and Chuang et al. [14] were not constructed, be-

cause the patient material contained insufficient informa-

tion to assess whether the criteria could be fulfilled.

Specifically, data were missing about aching and stiff-

ness in specific areas and regarding the duration of

symptoms overall. According to different classification

criteria, morning stiffness should have a duration of

45 min [16] and 60 min [12, 13, 15], respectively. Given

that none of the medical records reviewed had informa-

tion about the duration of morning stiffness, it was con-

sidered relevant if present.

Statistics

Descriptive statistics were obtained separately for all in-

cluded patients and for those who had a PMR diagnosis

verified by an expert in rheumatology in an independent

review or who fulfilled the classification criteria by ACR/

EULAR [16], Bird et al. [12] or Healey [15]. For the pre-

sent study, a modified version of the ACR/EULAR crite-

ria [16] was constructed, requiring two points for a PMR

diagnosis if RF or anti-CCP was unavailable. If test

results on RF or anti-CCP were available, four points

were required, as in the original criteria. Proportions ful-

filling of each of these sets of criteria among those with

a diagnosis that was supported by the independent re-

view were calculated.

Ethics

The study was approved by the regional ethical review

board in Lund, Sweden (ref. 2014/760; 27 November

2014).

Results

Patients

For the PMR cohort, 305 patient records were subjected

to a structured review. A total of 117 were excluded, of

which 66 had been diagnosed with PMR before the year

2000 and 24 had received the diagnosis at another

health-care facility. Furthermore, 16 records were con-

sidered to have an insufficient amount of information

available for completing the form, and 11 patients had
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been registered incorrectly as PMR without having the

diagnosis or the symptoms of PMR or GCA and were

thus excluded. Therefore, 188 patients (75% females)

with a diagnosis of PMR at the two PHCs between 2000

and 2013 were included (Table 2).

Patient characteristics

The mean age at PMR diagnosis was 75.6 years (S.D.:

9.9 years). Depression and weight loss were docu-

mented in 37 and 28% of patients, respectively. RF and

anti-CCP antibodies were analysed in <25% of the

patients (Table 2). The mean age was slightly lower

among those tested for RF (70.5 years) and among

those tested for anti-CCP (69.3 years) compared with all

patients in the cohort (75.0 years). There was also a

slightly lower proportion of female patients among those

tested for RF (69%), but not among those tested for

anti-CCP (76%) compared with the cohort overall (75%).

Only four patients were positive for RF; none was posi-

tive for anti-CCP. Morning stiffness was reported by

20% of the patients, with 73% of the medical records

missing information on this symptom (Table 2).

Classification

A total of 26% fulfilled the ACR/EULAR criteria. The cor-

responding proportions for the Bird criteria and the

Healey criteria were 77 and 49%, respectively. The age

and sex distributions were similar in those who fulfilled

the different sets of PMR classification criteria examined

(Table 2). Of those fulfilling the ACR/EULAR, Bird and

Healey classification criteria, 66, 45 and 70%, respec-

tively, responded rapidly to CSs.

Among the 48 patients reviewed by two investigators,

agreement on fulfilment of the ACR criteria was 81%,

whereas the corresponding proportions for the Bird cri-

teria and the Healey criteria were 73 and 70%,

respectively.

Validity

Of the 188 patients included, the PMR diagnosis was in

agreement with the independent review in 113 cases

(60%). The corresponding proportions for those classi-

fied as PMR were 84% for the ACR/EULAR criteria,

74% for the Bird criteria, and 66% for the Healey criteria

(Fig. 1). The proportions with a supported diagnosis

were higher among those fulfilling the ACR/EULAR crite-

ria (84 vs 52%), the Bird criteria (66 vs 31%) and the

Healey criteria (74 vs 42%) compared with those not ful-

filling each set of criteria. Among those with a PMR di-

agnosis that was not supported by the independent

review, the diagnosis was subsequently changed at the

PHC in 17 of 75 cases (23%).

Compared with the overall cohort, those with a sup-

ported PMR diagnosis had a similar mean age at onset,

but a lower proportion of females (68 vs 75%). No ap-

parent difference was found between the subsets in

symptom duration at the onset of PMR (Table 3). The

vast majority of patients had an elevated ESR or CRP,

occurring in 90% of the total group and in 98% of those

with supported PMR. Symptomatic response to CSs

was reported in 89% of all patients, in 97% of those

with a supported PMR diagnosis and in 98% of those

fulfilling the ACR/EULAR criteria. A rapid response to

CSs, defined as within 7 days of prednisolone treatment

TABLE 2 Medical history and clinical findings in patients with PMR by agreement on diagnosis or fulfilment of classifica-

tion criteria

All Supporteda

PMR
ACR/EULAR
fulfilled

Bird
fulfilled

Healey
fulfilled

N 188 113 49 145 93
Female sex, % (n) 75 (140) 68 (77) 70 (34) 73 (106) 70 (65)

Ageb, mean (S.D.), years 75.6 (9.9) 75.3 (8.8) 74.4 (7.8) 76.6 (8.7) 74.5 (9.8)
Ongoing glucocorticoid treatment at review, % (n) 50 (94) 51 (58) 43 (21) 52 (76) 38 (35)
Documented depression, % (n) 37 (69) 38 (43) 33 (16) 41 (59) 38 (35)

Documented significant weight loss, % (n) 28 (53) 27 (31) 18 (9) 33 (48) 30 (28)
Elevated ESR or CRPb, % (n) 90 (169) 98 (111) 100 (49) 92 (133) 91 (85)

ESRb, mean (S.D.), mm in first hour 62 (26) 60 (26) 60 (29) 63 (27) 61 (21)
CRPb, median (IQR), mg/l 58 (44–92) 57 (34–87) 57 (32–92) 58 (35–93) 57 (34–80)
RF positive, % (n/N) 2 (4/42) 0 (0/25) 0 (0/24) 2 (3/35) 0 (0/24)

Anti-CCP positive, % (n/N) 0 (0/29) 0 (0/16) 0 (0/17) 0 (0/21) 0 (0/16)
Rapid response to cortisone, valid % (n) 44 (82) 52 (59) 66 (55) 45 (65) 70 (65)

Symptomatic response to cortisone, valid % (n) 89 (167) 97 (109) 98 (45) 90 (130) 93 (86)

Values are expressed as the total percentage unless otherwise indicated.

Missing data (all): elevated ESR/CRP at onset, n¼3; ESR at inclusion, n¼31; CRP at inclusion, n¼27; cortisone rapid re-
sponse, n¼31; cortisone symptomatic response, n¼1.
aBy an expert in rheumatology in an independent review.
bAt onset of PMR.
IQR ¼ interquartile range.

Charlotta Fors et al.
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at <21 mg/day, was seen in 44% of all patients and in

52% of those with supported PMR.

Discussion

Sixty per cent of the patients had a PMR diagnosis that

was in agreement with the review by the rheumatologist.

Among the sets of criteria for PMR, the proportion with

a supported diagnosis was the greatest among those

fulfilling the ACR/EULAR classification criteria (84%). In

this cohort, PMR was mainly diagnosed in patients who

were in their 70s. As expected, the majority were

female, although there was a higher proportion of men

in those with verified PMR compared with patients who

had a PMR diagnosis overall. The findings of a mean

age of 76 years at PMR onset and a proportion of 75%

females are compatible with previous studies. The vast

majority of patients diagnosed with PMR had elevated

ESR and/or CRP and responded to glucocorticoid

therapy.

Morning stiffness is often regarded as a key symptom

of PMR. One study has reported a significant diurnal

variation in some cytokines, CRP and cortisol, with

higher levels in 10 patients with PMR compared with a

control group. This provides a possible explanatory

model for the morning stiffness in PMR [20]. From the

cohort of 188 patients identified in PHC facilities and fi-

nally included in the study, only 20% fulfilled the crite-

rion of morning stiffness. No more than 6% had denied

the presence of morning stiffness, and thus a total of

138 (74%) were labelled as missing. Morning stiffness is

a variable included in four of the different sets of classifi-

cation criteria [12, 13, 15, 16], of which the set from

Jones & Hazleman [13] requires complete fulfilment for a

patient to be diagnosed with PMR. Nevertheless, there

was little information available on the presence of morn-

ing stiffness in the 188 medical records that were finally

included. This might be attributable, in part, to divergent

opinions on the importance of morning stiffness, as

reflected by a survey of international experts, where

both rheumatologists and non-rheumatologists were

asked to identify and rate potential classification criteria

for PMR. With regard to morning stiffness the level of

agreement was low, with only 57% of the non-

rheumatologists believing it to be useful compared with

77% of the rheumatologists. Testing for anti-CCP anti-

bodies seemed to be considered less important by non-

TABLE 3 Symptoms at presentation in patients with PMR by agreement on diagnosis or fulfilment of classification criteria

All Supporteda

PMR
ACR/EULAR
fulfilled

Bird
fulfilled

Healey
fulfilled

N 188 113 49 145 93
Onset of illness <2 weeks, % (n) 27 (51) 30 (34) 33 (16) 34 (49) 18 (17)
Duration of symptoms at PMR diagnosis,

median (IQR), days
21 (14–41) 21 (14–45) 21 (12–42) 21 (13.5–36.3) 30 (14–60)

Unilateral shoulder pain, % (n) 11 (20) 12 (14) 0 (0) 7 (10) 11 (10)
Bilateral neck pain, % (n) 29 (55) 32 (36) 35 (17) 30 (44) 31 (29)
Unilateral neck pain, % (n) 1 (2) 1 (1) 0 (0) 1 (2) 0 (0)

Bilateral upper arm tenderness, % (n) 37 (70) 47 (53) 51 (25) 43 (63) 45 (42)
Pelvic girdle muscle pain, % (n) 64 (121) 79 (89) 76 (37) 65 (94) 82 (76)

Morning stiffness, % (n) 20 (38) 27 (30) 51 (25) 24 (35) 38 (35)
Morning stiffness neck/torso, % (n) 2 (4) 2 (2) 4 (2) 3 (4) 4 (4)
Morning stiffness shoulder/upper arms, % (n) 6 (11) 8 (9) 16 (8) 7 (10) 11 (10)

Morning stiffness hips, % (n) 4 (7) 6 (7) 8 (4) 4 (6) 7 (6)
Hip pain/decreased movement, % (n) 37 (70) 48 (54) 51 (25) 36 (52) 42 (39)

Missing data (all): symptom duration, n¼55; morning stiffness, n¼138.
aBy an expert in rheumatology in an independent review.

IQR¼interquratile range.

FIG. 1 Supported diagnosis by subset of PMR

Proportion of patients with a diagnosis of PMR that was

in agreement with an independent review by an experi-

enced rheumatologist, among all patients and by fulfil-

ment of criteria.
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rheumatologists (24%) than by rheumatologists (40%)

for diagnosis of PMR [21].

A higher frequency of patients diagnosed with PMR

might fulfil the classification criteria if the question about

morning stiffness was asked more often and the re-

sponse routinely documented. RF and anti-CCP anti-

bodies were tested in a minority of the patients. These

were, on average, slightly younger at diagnosis, possibly

suggesting that RA might be considered a more relevant

differential diagnosis in younger patients.

Furthermore, 29% of the medical records were

missing information about symptom duration at

onset, which is part of several of the classification crite-

ria [12–15]. These findings suggest that there is a need

to use structured guidelines for the diagnosis and

follow-up of PMR in a primary health-care setting, be-

cause using a structured decision guidance document

for data collection on PMR in clinical practice might im-

prove quality of care.

Limitations of the study include the high frequency of

missing data regarding the duration of symptoms and

presence of morning stiffness in the PMR cohort. The

use of a complete review of the records as the reference

method is also a limitation. The study does not judge

the accuracy of the diagnoses in PHC, but the PHC

records.

Strengths of the study are related to the use of

community-based cohorts of patients diagnosed in clini-

cal practice. Selection bias is not a major issue, and the

results are likely to be representative for patients with

PMR in southern Sweden.

Conclusion

The demographics of the cohort were consistent with

previous studies of PMR. Of the 188 patient records fi-

nally included in the study, the PMR diagnosis could be

verified by an experienced rheumatologist in 60% of

them. This, together with the limited documentation on

morning stiffness, underlines the heterogeneity of PMR

patients and related diagnostic procedures in PHC. The

findings suggest that PHC physicians might consider in-

formation about morning stiffness and autoantibodies

less useful compared with the views of rheumatologists.

The proportion with a supported diagnosis was greatest

among the patients fulfilling the ACR/EULAR criteria, fol-

lowed by the patients fulfilling the Bird criteria and the

Healey criteria.
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19 Jordan KP, Jöud A, Bergknut C et al. International

comparisons of the consultation prevalence of
musculoskeletal conditions using population-based

healthcare data from England and Sweden. Ann Rheum
Dis 2014;73:212–8.

20 Galbo H, Kall L. Circadian variations in clinical
symptoms and concentrations of inflammatory

cytokines, melatonin, and cortisol in polymyalgia
rheumatica before and during prednisolone treatment: a
controlled, observational, clinical experimental study.

Arthritis Res Ther 2016;18:174.

21 Dasgupta B, Salvarani C, Schirmer M et al. Developing
classification criteria for polymyalgia rheumatica:

comparison of views from an expert panel and wider
survey. J Rheumatol 2008;35:270–7.

Validity of polymyalgia rheumatica diagnoses

https://academic.oup.com/rheumap 7


	rkz033-TF1
	rkz033-TF2
	rkz033-TF3
	rkz033-TF4
	rkz033-TF5
	rkz033-TF6
	rkz033-TF7
	rkz033-TF8

