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Abstract

Objective. To compare the concordance of the three diagnostic criteria, respectively the 2011 ACR criteria (ACR

2011 Cr), the ACR 2016 criteria (ACR 2016 Cr) and the Analgesic, Anesthetic, and Addiction Clinical Trial

Translations Innovations Opportunities and Networks (ACTTION)-APS Pain Taxonomy criteria (AAPT Cr), and to ex-

plore the performance of an additional set of criteria, the modified Fibromyalgia Assessment Status (FAS 2019

modCr), in the diagnosis of FM syndrome.

Methods. Consecutive patients with chronic widespread pain, referred by the primary care setting, underwent

rheumatologic assessment that established the presence or not of FM and were investigated through the four sets

of proposed criteria. For the FAS 2019 modCr, discriminant validity to distinguish patients with FM and non-FM

was assessed with receiver operating characteristic curve analysis.

Results. A total of 732 (405 with FM and 327 with other common chronic pain problems) patients were evaluated.

Against the clinical diagnosis of FM, the sensitivity, specificity and correct classification were, respectively: 79.8,

91.7 and 85.1% for ACR 2011 Cr; 78, 90.5 and 83.6% for the ACR 2016 Cr; and 73.8, 91.7 and 81.8% for the

AAPT Cr. The alternative set, proposed on the FAS 2019 modCr, provided a maximal diagnostic accuracy with a

score �20 (Youden’s index), with a sensitivity of 84.2%, specificity 89.0% and positive likelihood ratio 7.65.

Conclusion. There is a considerable agreement between criteria-based diagnoses of FM, although the AAPT Cr

perform least well in terms of percentage of correct classification. The FAS 2019 modCr had comparable

characteristics.
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Introduction

Fibromyalgia (FM) is a complex chronic pain condition

that affects at least 2% of the adult population in west-

ern countries [1]. The uncertainties about this condition

are still numerous, both regarding the pathophysiological

mechanisms and the diagnostic/classification criteria [2].

Diagnosing FM is still challenging, taking an average of

2.3 years after first complaints [3].

Over the years, various classification, diagnostic and

screening criteria have been developed. However there

is no gold standard for the diagnosis of FM up to now.
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. The ACR 2011 criteria offer the best concordance with the clinical judgment.
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To date, no work has compared the latest sets of crite-

ria available.

Classification criteria are standardized definitions that

are primarily intended to create well-defined, relatively

homogeneous cohorts of patients for research pur-

poses. Classification criteria are not intended to capture

the entire world of possible patients, but rather to catch

the majority of patients who share the key attributes

of the condition. On the other hand, diagnostic criteria

are a set of signs, symptoms and tests developed to be

used in everyday clinical practice to lead the care of the

individual. The diagnostic criteria are generally compre-

hensive and must reflect the different features (hetero-

geneity) of a disorder, with the aim of carefully

identifying as many individuals with the disease as pos-

sible [4].

In 1990, the American College of Rheumatology (ACR)

approved for the first time criteria for FM [5]. These clas-

sification criteria, which have been widely used in clinic-

al practice, require the existence of chronic widespread

pain (CWP) for >3 months, and evokable tenderness on

digital palpation in at least 11 out of 18 specified tender

points. The 1990 criteria were widely accepted by the

research community, but generally ignored by most

physicians, mainly because of the difficulty for non-

rheumatologists in performing the tender point examin-

ation. Publication of the ACR preliminary diagnostic cri-

teria for FM in 2010 (ACR 2010 Cr) eliminated the

criterion of tender point examination [6]. This greatly

facilitated the diagnostic process by eliminating the un-

certainty deriving from the subjectivity of the tender

point examination. The ACR 2010 Cr stated that FM can

be defined as CWP associated with somatic symptoms,

and recommended the use of the widespread pain index

(WPI) and the symptom severity scale (SSS) as diagnos-

tic measures. To simplify the ACR 2010 diagnostic pro-

cess further, eliminating even the need for an interviewer

allowing epidemiologic studies, a modification of these

criteria was made in 2011 (ACR 2011 Cr). This set of cri-

teria confirmed the utilization of the WPI and SSS, intro-

ducing the FM symptom scale, which is the sum of the

WPI and SSS. The WPI comprises 19 areas of the body

and the patient has to show where he or she had pain

in the past week, scoring one point for each painful area

(final score 0–19). The SSS is determined considering fa-

tigue, unrefreshing sleep, cognitive manifestations and

somatic symptoms. Each symptom is assigned a score

between 0 and 3, according to its severity (in the case

of the first three) or the amount (in case of somatic

symptoms). It was considered that a patient met the

diagnostic criteria with the presence of a WPI �7 and

an SSS �5, or WPI 3–6 and SSS �9. It was found that

an FM symptom scale �13 (out of a possible 31) pro-

vided a specificity of 91.8% and a sensitivity of 96.6%

for a diagnosis of FM [7]. The FM symptom scale has

been renamed the polysymptomatic distress scale

(PDS). The term PDS will be used in this study [8]. In

2016, ACR further revised the FM diagnostic criteria

(ACR 2016 Cr) by adding the generalized pain criterion,

which was defined as pain in at least four of five regions

(excluding jaw, chest and abdominal pain), specifying

somatic symptoms as headache, pain or cramps in

lower abdomen, and depression, and confirming the

framework of PDS. These criteria state specifically that

‘a diagnosis of FM is valid irrespective of other diagno-

ses. A diagnosis of FM does not exclude the presence

of other clinically important illnesses.’ This comment

was inserted into the ACR 2016 Cr to make clear that

FM criteria were valid in the presence of other clinically

important illnesses, including those diagnosed using the

ACR 2010 and 2011 criteria [9].

Recently, the Analgesic, Anesthetic, and Addiction

Clinical Trial Translations Innovations Opportunities

and Networks (ACTTION)- American Pain Society (APS)

Pain Taxonomy criteria (AAPT) established an internation-

al FM working group, consisting of clinicians and

researchers with expertise in FM, and introduced new cri-

teria focused on (i) multisite pain, defined as six or more

pain sites from a total of nine possible sites, (ii) moderate

to severe sleep problems or fatigue, and (iii) multisite pain

plus fatigue or sleep problems must have been present

for at least 3 months [10].

These studies report a fairly wide variation in the sen-

sitivity, specificity, diagnostic standards and spectrum

of pain disorders that were sampled.

The aims of the current study were to compare the

concordance of the three most recent and internationally

accepted sets of diagnostic criteria (ACR 2011 Cr, ACR

2016 Cr and AAPT Cr) in the clinical setting and, in add-

ition, to explore the performance of an alternative set of

classification criteria developed using the modified

Fibromyalgia Assessment Status (FAS) questionnaire.

This new set of criteria has been called the FAS 2019

modified Criteria (FAS 2019 modCr).

Methods

Subject recruitment

The dominating principle of this study was to incorporate a

wide range of common pain disorders as seen in everyday

clinical practice. Adult patients �18 years old were enrolled

from the practices of two rheumatologists (F.S. and M.D.C.,

clinicians with experience in the diagnosis and treatment of

FM) with locations in the Rheumatological Clinic of the

Università Politecnica delle Marche (tertiary centre), Jesi

(Ancona), Italy, from June 2017 to May 2019. The subjects

were referred by primary care practitioners to a rheumatolo-

gist for a history of CWP, defined as axial plus upper and

lower body plus left- and right-sided pain [5]. The study

complied with the Declaration of Helsinki, the research

protocol was approved by the local ethics committee (DAV2

n. 1654) and informed consent has been obtained from the

subjects.

Procedures

Patients suffering from FM were diagnosed on clinical

grounds by two rheumatologists (F.S. and M.D.C.) who
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trained together [11]. The decision regarding whether

the patient could be clinically diagnosed as having

FM for this study was made considering the long-

term patient-clinician experience and included factors

related to pain, tenderness, fatigue, sleep disturbance,

comorbidity and psychosocial variables. In all subjects,

the presence of FM was evaluated through the ACR

2011 Cr, ACR 2016 Cr and AAPT Cr. The rheumatolo-

gists’ diagnosis of FM as the gold standard was con-

ducted as per previous studies [5, 6], according to each

rheumatologist’s individual methodology. It was not a re-

quirement of diagnosis to satisfy the ACR classification

criteria [5]. The diagnosis of FM was made regardless of

any other diagnosis. Therefore, no distinction was made

between primary and secondary FM. In not making this

distinction, we followed the recommendation in the re-

port of the ACR FM criteria committee stating ‘primary

and secondary-concomitant FM were essentially indis-

tinguishable with the study variables, and the criteria

proposed worked equally well in both groups’ [9].

Control subjects were patients with non-inflammatory

painful disorders such as degenerative neck and back

pain syndromes or focal myofascial pain, osteoarthritis

(hip, knees or hands), tendonitis, chronic migraine head-

aches other headache disorder, or peripheral neur-

opathy who had not been diagnosed previously as

having FM and who were of the same sex and were no

more than 10 years younger or 10 years older than the

FM case. Patients with any inflammatory rheumatic dis-

order (e.g. rheumatoid arthritis or psoriatic arthritis), ac-

tive cancer, fractures, or other non-rheumatic causes of

pain were excluded from the study. All eligible cases

were screened by laboratory evaluation for the exclusion

of other differential diagnoses. Accordingly, we excluded

those with abnormal hemogram (haemoglobin <12 g/dl

in females and <14 g/dl in males), elevated erythrocyte

sedimentation rate (>15 mm/h in males and >20 mm/h

in females) or high C-reactive protein level (>5 mg/l), or if

there was any abnormality in thyroid function tests, serum

calcium, phosphorus, alkaline phosphatase, blood urea ni-

trogen, creatinine, ferritin and creatine kinase. No attempt

was made to determine interrater reliability for the diagno-

sis of FM among the two rheumatologists.

Development of alternative Fibromyalgia Assessment
Status 2019 modified Criteria (FAS 2019 modCr)

The FAS 2019 modCr are the updated version of the

FAS questionnaire. The validation of the original FAS

was published in 2009 [12]. FAS includes questions

addressing fatigue, quality of sleep and CWP. In FAS,

patients are asked to rate CWP in 19 body regions; for

each region pain is rated on a four-point scale (0¼no

pain, 1¼mild pain, 2¼moderate pain, 3¼ severe pain).

Next to the CWP assessment, FAS assesses fatigue and

sleep disturbances (each of which is scored by a numer-

ical rating format from 0 to 10). In order to improve pa-

tient understanding and feasibility of FAS, and to reduce

system variability, we decided to simplify the scoring

system by considering only the presence (score 1) or

absence (score 0) of pain in the body regions of a mani-

kin, leaving out assessment on the 4-point numerical

scales. This work includes these modifications of the

FAS. This simplifying approach of a clinical instrument

has already been described in the literature [13]. The

final score of the FAS 2019 modCr ranges from 0 to 39

(Fig. 1).

Questionnaire data

A comprehensive package of questionnaires including

demographic data, disease duration, disease-related

variables and quality of life items was administered to

the patients. The demographic variables were: age, sex,

marital status (single, married, divorced/separated) and

level of education (primary, secondary, high school/uni-

versity). FM severity was assessed through the Italian

validated version of the revised Fibromyalgia Impact

Questionnaire (FIQR) [14], which is the updated version

of the Fibromyalgia Impact Questionnaire (FIQ) [15, 16].

Designed to override the limitations of the FIQ, FIQR is

made up of 21 numerical rating scales (range 0–10, with

10 being the ‘worst’), and investigates three main

domains of health: function, overall impact and symp-

toms [17]. FIQR tries to improve the original scale by

adding new questions related to memory, tenderness,

balance and environmental sensitivity. The questions

refer to the previous 7 days. The final score (range 0–

100, with greater values indicating a worse severity) is

the sum of the ratings of the three domains: the algebra-

ic sum of the 9-items function domain (range 0–90) is

divided by three, the algebraic sum of the 2-items over-

all impact domain (range 0–20) remains as it is, and the

algebraic sum of the 10-items symptom domain (range

0–100) is divided by two. The FIQR and cut-off points

for disease severity were: remission �30, mild severity

>30 and �45, moderate severity >46 and �65, and

high severity >65 [18].

Statistical analysis

Differences among groups in demographic and clinical

characteristics were calculated with the unpaired t-test.

If data were not sampled from Gaussian distributions, a

nonparametric test (Mann–Whitney U-test) was used.

Statistical significance was set at P<0.05. Data were

processed with the MedCalc Statistical Software, ver-

sion 19.0 (Ostend, Belgium), for Windows XP. To com-

pare categorical data, we used Fisher’s exact test.

Specificity and sensitivity of the ACR 2011 Cr, ACR

2016 Cr and AAPT Cr for the diagnosis of FM were

determined using the rheumatologists’ a priori diagnosis

of FM as the gold standard, and determining the per-

centages of subjects who met the criteria for a diagno-

sis of FM set out in the different comparative criteria.

We estimated diagnostic test characteristics using an

on-line diagnostic test calculator (http://araw.mede.uic.

edu/cgi-bin/testcalc.pl). In addition, we used the receiver

operating characteristic (ROC) curve analysis to explore

the discriminative accuracy of the FAS 2019 modCr, as

Diagnosis of fibromyalgia
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compared with the PDS, to distinguish patients with FM

and non-FM. Since ROC analysis requires external crite-

ria to be dichotomous, clinical criteria were employed as

external criteria. ROC curves were created by plotting

the true-positive proportion (sensitivity) vs the false-

positive proportion (100-specificity) for the discrimination

between FM and non-FM patients for multiple cut-off

points. From the ROC curves, we computed the optimal

cut-off point corresponding to the maximum sum of

sensitivity and specificity. The area under the ROC curve

was calculated to quantify the discriminative accuracy.

Areas under the ROC curve from 0.50 to about 0.70 rep-

resents poor accuracy, those from 0.70 and 0.90 are

‘useful for some purposes’, while higher values repre-

sent an optimal accuracy [19]. The non-parametric

Wilcoxon’s signed ranks test is used for calculation and

comparison of the areas under the ROC curves, as sug-

gested by Hanley and McNeil [20].

Results

Subject characteristics

Complete data on 732 patients were evaluated, with

405 suffering from FM (94.1% females) and 327

(89.3% females) with other common chronic pain prob-

lems, such as degenerative neck (27 patients; 8.6%),

back pain syndromes (36 patients; 11.0%), focal myo-

fascial pain (20 patients; 6.1%), osteoarthritis (hip,

knees or hands) (164 patients; 50.1%), tendonitis (28

patients; 8.5%), chronic migraine headaches or other

headache disorder (41 patients, 12.4%), and peripheral

neuropathy (11 patients; 3.3%). Sample demographic

characteristics for 732 patients and subgroups were

shown in Table 1.

Sensitivity, specificity, correct classification and posi-

tive likelihood ratio (LRþ) of the ACR 2011 Cr, ACR

2016 Cr and AAPT Cr were determined vs the clinical

diagnosis of FM.

FIG. 1 The FAS 2019 modCr

(A) Italian and (B) English versions of the FAS 2019 modCr. The FAS 2019 modCr is a patient administered question-

naire comprising two sections. The first section contains two questions on symptoms of fatigue and unrefreshing

sleep during the past week, each of which is scored by a numerical rating format from 0 (no problem) to 10 (severe

problems). The scores are summed with a maximum score of 20. The second section comprises a regional pain scale

assessing 19 areas of the body, on which the patient indicates where he or she had pain in the past week. The num-

ber of separate pain sites are summed from a maximum of 19 body sites (score 0–19). The final score of the FAS

2019 modCr ranges from 0 to 39. FAS 2019 modCr: Fibromyalgia Assessment Status 2019 modified Criteria.
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The comparison of the sets of criteria vs the clinical

criterion is shown in Fig. 2, with true positivity, false

positivity, false negativity and true negativity. Applying

the clinical diagnosis of FM as external criterion, the

sensitivity, specificity, correct classification and LRþ,

respectively, resulted: 79.8%, 91.7%, 85.1% and

9.66 for ACR 2011 Cr; 78%, 90.5%, 83.6% and 8.23 for

ACR 2016 Cr; and 73.8%, 91.7%, 81.8% and 8.94

for AAPT Cr. The best performance in terms of correct

classification and LRþ was therefore documented for

ACR 2011 Cr.

Fig. 3 shows the ROC curve analysis for the FAS

2019 modCr and the PDS, which was carried out to

assess the ability to discriminate between patients with

FM and non-FM for multiple cut-off points. The area

under the ROC curve for FAS 2019 modCr was 0.924

(95% CI: 0.903, 0.942), whereas for the PDS it was

0.927 (95% CI: 0.906, 0.945). Instruments showed

similar performance (difference between areas ¼

TABLE 1 Demographic characteristics of the whole sample

Sample demographics All patients (n 5 732) FM group (n 5 405) Non-FM group (n 5 327)

Age [mean (S.D.)], years 52.08 (9.70) 52.45 (9.01) 51.60 (10.49)

BMI 26.21 (2.68) 26.38 (2.86) 25.99 (2.43)
Disease duration [mean (S.D.)], years 4.95 (4.56) 4.88 (4.22) 5.04 (4.95)
Marital status [number (percent married)] 378 (51.6) 191 (47.2) 187 (57.1)

Education level [number (percent)]
Primary school 316 (43.16) 164 (40.49) 152 (46.48)

Secondary school 323 (44.12) 175 (43.20) 148 (45.25)
High school/university 93 (12.70) 49 (12.09) 44 (13.45)

Females [number (percent females)] 673 (91.9) 381 (94.1) 292 (89.3)

Males [number (percent males)] 59 (8.1) 24 (5.9) 35 (10.7)

FIG. 2 Comparison of the three sets of diagnostic criteria

vs the clinical diagnosis

Comparison of (A) the ACR 2011 criteria, (B) the ACR

2016 criteria and (C) the AAPT criteria vs the clinical cri-

terion. FM: fibromyalgia; TP: true positive; TN: true

negative; FP: false positive; FN: false negative; LRþ:

positive likelihood ratio.

FIG. 3 PDS vs the FAS 2019 modCr

Receiver operating characteristic curve analysis compar-

ing the diagnostic accuracy of PDS vs the FAS 2019

modCr. PDS: polysymptomatic distress scale; FAS 2019

modCr: Fibromyalgia Assessment Status 2019 modified

Criteria.
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0.0026; P¼ 0.759). The optimal cut-off value that pro-

vided a maximal diagnostic accuracy for FAS 2019

modCr, obtained from the ROC analysis, was �20

(Youden’s index). Based on this cut-off value, the sen-

sitivity was 84.2% (95% CI: 80.3, 87.6), the specificity

was 89.0% (95% CI: 85.1, 92.2) and the LRþ was 7.65

(Table 2).

Discussion

In this study we have demonstrated a substantial agree-

ment among the main sets of classification criteria avail-

able for FM. However, considering the differences that

have emerged, it can be said that the ACR 2011 Cr

seem to be the best performing, when compared with

clinical judgment, while the AAPT Cr are the worst.

On the other hand, considering the second aim of our

study, good properties of the FAS 2019 modCr were

found in terms of high sensitivity and specificity, al-

though these were slightly lower when compared with

those of PDS.

Over many decades, there have been many efforts to

create diagnostic criteria for the condition we now rec-

ognize as FM [21, 22]. The multifaceted symptoms and

comorbidities associated with FM make it difficult to

diagnose, and the disease is still underdiagnosed and

undertreated [2, 23]. The diagnosis of FM might take

more than 2 years, with patients seeing an average of

3.7 different physicians during that time [24]. Many

health care providers, particularly in primary care, report

unclear diagnostic criteria, a lack of confidence in using

existing criteria for diagnosis, insufficient training or skill

in diagnosing FM, and a lack of knowledge of treatment

options [25–28].

With the publication of the ACR 2010 Cr and ACR

2011 Cr, the definition of FM moved from a predominant-

ly chronic pain condition to a multi-symptom disorder,

and the tender point exam has been eliminated as a re-

quirement for diagnosis [6, 7]. Although the authors of the

2010/2011 criteria re-emphasized the importance of

associated symptoms, there may have been too much

movement away from chronic pain as the core symptom

of FM [26, 27]. Studies of alternative criteria evaluated a

variety of associated symptoms along with various defini-

tions of widespread pain in the diagnosis of FM [28, 29].

The authors of the revised ACR 2016 Cr addressed the

problem with the 2010/2011 criteria regarding misclassifi-

cation of patients who did not have generalized pain [30],

which occurred because the 2010/2011 criteria did not

consider the spatial distribution of painful sites. The ACR

TABLE 2 Multiple diagnostic cut-off points of FAS 2019 modCr resulting from ROC curve analysis

Criterion Sensitivity 95% CI Specificity 95% CI LR1 LR2

>6 99.51 98.2, 99.9 14.98 11.3, 19.3 1.17 0.03

>7 99.01 97.5, 99.7 17.43 13.5, 22.0 1.20 0.05
>8 99.01 97.5, 99.7 22.02 17.6, 26.9 1.27 0.04
>9 98.52 96.8, 99.5 28.75 23.9, 34.0 1.38 0.05

>10 98.52 96.8, 99.5 37.92 32.6, 43.4 1.59 0.03
>11 98.02 96.1, 99.1 41.90 36.5, 47.4 1.69 0.04

>12 97.28 95.2, 98.6 51.07 45.5, 56.6 1.99 0.05
>13 96.30 94.0, 97.9 55.35 49.8, 60.8 2.16 0.06
>14 95.56 93.1, 97.3 59.33 53.8, 64.7 2.35 0.07

>15 94.32 91.6, 96.4 64.53 59.1, 69.7 2.66 0.08
>16 92.59 89.6, 94.9 69.11 63.8, 74.1 3.00 0.11

>17 91.11 87.9, 93.7 74.92 69.9, 79.5 3.63 0.12
>18 89.14 85.7, 92.0 81.04 76.4, 85.1 4.70 0.13
>19 86.42 82.7, 89.6 85.32 81.0, 89.0 5.89 0.16

>20* 84.20 80.3, 87.6 88.99 85.1, 92.2 7.65 0.18
>21 82.22 78.1, 85.8 90.83 87.2, 93.7 8.96 0.20

>22 78.02 73.7, 82.0 93.27 90.0, 95.7 11.60 0.24
>23 76.30 71.8, 80.4 94.50 91.4, 96.7 13.86 0.25
>24 73.58 69.0, 77.8 95.11 92.2, 97.2 15.04 0.28

>25 69.88 65.2, 74.3 95.41 92.5, 97.4 15.23 0.32
>26 63.95 59.1, 68.6 95.72 92.9, 97.6 14.94 0.38
>27 59.01 54.0, 63.8 96.33 93.7, 98.1 16.08 0.43

>28 49.14 44.2, 54.1 97.55 95.2, 98.9 20.08 0.52
>29 44.44 39.5, 49.4 97.86 95.6, 99.1 20.76 0.57

>30 40.49 35.7, 45.5 98.17 96.0, 99.3 22.07 0.61
>31 33.83 29.2, 38.7 98.78 96.9, 99.7 27.65 0.67
>33 24.44 20.3, 28.9 98.78 96.9, 99.7 19.98 0.76

>34 18.77 15.1, 22.9 99.39 97.8, 99.9 30.68 0.82

FAS 2019 modCr: Fibromyalgia Assessment Status 2019 modified Criteria; ROC: receiver operating characteristic; CI: con-
fidence interval; LRþ: positive likelihood ratio; LR�: negative likelihood ratio; *: optimal cut-off point.
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2016 Cr require that patients have pain in four of five

regions, called ‘generalized pain’, to distinguish it from

the 1990 definition of ‘widespread pain’ [9]. Even though

there are different definitions of widespread pain and

associated symptoms, most of the previous FM criteria

appear to identify a similar group of patients that most

clinicians would agree have FM.

Arnold and coworkers recently identified, along with

chronic pain, fatigue and sleep problems as the two

principal associated symptoms, proposing a reduction

in the number of non-pain symptoms included as core

diagnostic criteria, for several reasons [10]. First, to re-

duce the complexity of diagnosis and make the FM cri-

teria easier to use in practice. Second, these symptoms

occur in the majority of patients with FM. Third, pain,

sleep disturbance and fatigue were identified by

OMERACT as core symptoms of FM [31].

Moreover, these criteria recommend to clinicians to

evaluate the presence of other disorders in order to start

the appropriate treatment [10]. This can be challenging

in clinical practice, because comorbid disorders, includ-

ing other chronic pain conditions, are common in

patients with FM. A variety of disorders can mimic FM,

such as hypothyroidism, and also different medications

may contribute to the development of generalized pain,

such as statins, aromatase inhibitors, bisphosphonates

and opioids (i.e. opioid-induced hyperalgesia). Many

other painful diseases (e.g. rheumatoid arthritis, osteo-

arthritis, spinal stenosis, and mood and anxiety disor-

ders) may co-occur in patients with FM [32].

The clinician must determine the possible contribution

of various disorders to the patient’s presentation. The

presence of other disorders does not necessarily ex-

clude a diagnosis of FM, and all disorders will need clin-

ical attention.

In summary, the problem of identifying the best diag-

nostic criteria in a heterogeneous syndrome like FM is,

at this point, without a specific and definite solution. The

development of specific biomarkers or neuroimaging

models will probably make the problem simpler. We

realized that, from a clinical point of view, we must rely

on diffuse chronic muscoloskeketal pain with the inclu-

sion at least of sleep and fatigue as representative of

the constellation of the multi-symptom aspects of this

syndrome in order not to sink in a myriad of different

and confusing symptoms. In this sense, the present

study supports the use of the ACR 2011 Cr.

In addition, this study also showed that the FAS 2019

modCr can be useful to evaluate symptom severity

according to the clinical phenotype in a similar way to

that of the PDS [12]. The usefulness of the FAS 2019

modCr allows a simple and fast evaluation of the diag-

nosis and of the severity of the disease. We believe the

non-articular pain sites should be evaluated by patients

during the physician assessment at the time of the first

visit, in order to prevent the overdiagnosis of FM [33],

but may be used after the diagnosis has been confirmed

on a self-evaluation basis of the disease severity by

patients themselves [34].

Among the limits of this study we must surely highlight

the cross-sectional evaluation, as it is well known that

the symptoms of FM can fluctuate widely and for each

patient we have only one assessment at one time point,

the recruitment from a single centre, and the fact that

the diagnostic judgment among clinicians, although

experts, can be variable. From a methodological point

of view, a limitation is represented by the comparison

through the analysis of ROC curves only between FAS

2019 Cr and PDS, without a direct comparison also with

ACR 2011 Cr and AAPT Cr.

In conclusion, among the various sets of classification

criteria available for FM, the ACR 2011 Cr are those that

are most closely in agreement with the clinician’s judge-

ment, while the AAPT Cr are the most distant. As regards

the FAS 2019 modCr, based on patients’ assessment of

fatigue, sleep disturbances and pain evaluated on 19

non-articular sites, the operating characteristics are simi-

lar to those of more validated instruments (i.e. PDS), with

somewhat better ease-of-use, and could be used for

diagnosis and follow-up of FM patients.

Acknowledgements

F.S., M.D.C. and S.F. made substantial contributions to

the acquisition, analysis and interpretation of data. F.A.,

D.B., J.N.A., W.H. and P.S.-P. made substantial contri-

butions to the conception and design of the work. F.S.,

M.D.C. and S.F. drafted the work, and F.A., D.B.,

J.N.A., W.H. and P.S.-P. revised it critically for important

intellectual content. All the authors approved the final

version to be published. All the authors are accountable

for all aspects of the work in ensuring that questions

related to the accuracy or integrity of any part of the

work are appropriately investigated and resolved.

Funding: No specific funding was received from any fund-

ing bodies in the public, commercial or not-for-profit sec-

tors to carry out the work described in this manuscript.

Disclosure statement: The authors have declared no

conflicts of interest.

References

1 Aggarwal R, Ringold S, Khanna D et al. Distinctions

between diagnostic and classification criteria? Arthritis

Care Res (Hoboken) 2015;67:891–7.

2 Choy E, Perrot S, Leon T et al. A patient survey of the

impact of fibromyalgia and the journey to diagnosis.

BMC Health Serv Res 2010;10:102.

3 Salaffi F, De Angelis R, Grassi W; MArche Pain

Prevalence; INvestigation Group (MAPPING) study.

Prevalence of musculoskeletal conditions in an Italian

population sample: results of a regional community-

based study. I. The MAPPING study. Clin Exp

Rheumatol 2005;23:819–28.

4 Sarzi-Puttini P, Atzeni F, Salaffi F et al. Multidisciplinary

approach to fibromyalgia: what is the teaching? Best

Pract Res Clin Rheumatol 2011;25:311–9.

Diagnosis of fibromyalgia

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

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article-abstract/doi/10.1093/rheum
atology/keaa061/5811120 by U

niv of R
ochester Library user on 24 M

arch 2020



5 Wolfe F, Smythe HA, Yunus MB et al. The American
College of Rheumatology 1990 criteria for the
classification of fibromyalgia. Report of the multicenter

criteria committee. Arthritis Rheum 1990;33:160–72.

6 Wolfe F, Clauw DJ, Fitzcharles MA et al. The American
College of Rheumatology preliminary diagnostic criteria
for fibromyalgia and measurement of symptom severity.

Arthritis Care Res (Hoboken) 2010;62:600–10.

7 Wolfe F, Clauw DJ, Fitzcharles MA et al. Fibromyalgia
criteria and severity scales for clinical and

epidemiological studies: a modification of the ACR
preliminary diagnostic criteria for fibromyalgia. J
Rheumatol 2011;38:1113–22.

8 Wolfe F, Brähler E, Hinz A, Häuser W. Fibromyalgia
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