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Purpose: We aimed to investigate the prevalence of fibromyalgia (FM) in patients who visited 

outpatient pain clinics in Korea, using the modified 2010 American College of Rheumatology 

(ACR) criteria and to evaluate comorbid conditions that may be associated with FM.

Patients and methods: Outpatients, aged ≥18 years, who first visited pain clinics at any 

of the 14 tertiary care university hospitals, were recruited for this study. Modified 2010 ACR 

criteria were used to diagnose FM. Participants’ demographic information and eleven comor-

bid measures (sleep disturbance, fatigue, irritable bowel syndrome, amnesia, hypothyroidism, 

headache, anxiety, depression, rheumatism, low back pain, and history of traffic accident) were 

also investigated via additional questionnaires.

Results: We recruited 1,233 outpatients (754 men and 479 women). Based on the modified 

2010 ACR criteria, 13.38% (165/1,233 patients, 95% CI: 11.48–15.28) of patients had FM. As 

participants with a history of FM were excluded, the prevalence of FM was 11.0% (123/1,118 

patients). Patients with FM were more likely to have one or more of the eleven predetermined 

comorbid conditions. Patients who were female and who had a previous history of FM, sleep 

disturbance, headache, or a history of traffic accident were more likely to have FM.

Conclusion: FM, according to the modified 2010 ACR criteria, appears to be a common disorder 

among chronic pain patients referred to tertiary care university hospital pain clinics. Therefore, 

physicians treating pain should consider this prevalence of FM among pain clinic patients.
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Introduction
Fibromyalgia (FM) is a condition characterized by chronic soft tissue pain with a 

number of comorbidities.1 Epidemiological studies have reported that the prevalence 

of FM is ~2%–4% in the general population and is much more common in women 

than in men, as well as among the elderly.2 FM is typically associated with chronic 

widespread pain and tenderness to palpation, resulting from a generalized low pain 

threshold. Currently, this change in threshold is attributed to changes in various neu-

rotransmitters in patients with a genetic predisposition to FM.2

The first uniform diagnostic criteria for FM were developed by the American 

College of Rheumatology (ACR) in 1990. These 1990 ACR criteria required the pres-

ence of at least 11 of 18 specified tender anatomical points upon palpation. Although 

“palpation” is defined as the application of about 4 kg of force, in clinical practice 

this procedure may vary depending on the physician. Therefore, this criterion has been 

criticized as subjective and time-consuming.1 The 1990 ACR criteria also failed to 
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account for many typical comorbid symptoms experienced 

by most FM patients. Due to these shortcomings, in 2010, 

new ACR criteria (2010 ACR criteria), with an emphasis 

on easy application in clinical practice, were proposed.3 In 

these revised 2010 criteria, a widespread pain index (WPI), a 

specific type of self-report scale, was included in place of the 

previous tender point diagnostic criteria. A symptom severity 

(SS) scale was also proposed, with a focus on the comorbid 

symptoms experienced by FM patients.

Despite improvements, the 2010 ACR criteria, as the 

1990 criteria before them, also required a physician to 

assess the presence and severity of comorbid symptoms. In 

2011, diagnostic criteria (the modified ACR 2010 criteria) 

were developed, which were the partially modified 2010 

diagnostic criteria without the requirement for physician 

assessment of somatic symptoms.4 The modified ACR 

2010 criteria could thus be implemented more easily and 

at a lower cost.1 The physician assessment of somatic 

symptoms was replaced with a summary score represen-

tative of three, self-reported symptoms. By using these 

modified ACR 2010 criteria in primary care, physicians 

were able to diagnose FM with adequately high sensitivity 

and specificity.5

Despite the extensive application and use of these modi-

fied ACR criteria elsewhere,5,6 their use in assessing the preva-

lence of FM in Korea has not yet been investigated. There 

are only two epidemiological studies of FM in Korea, both of 

which are based on the 1990 ACR criteria.7,8 A further study 

compares the fit of 1990 and 2010 ACR criteria in 98 patients 

already diagnosed with FM.9 In addition, most previous stud-

ies have been conducted in patients recruited from a general 

population or recruited directly from rheumatology clinics. 

No studies have specifically assessed patients at multicenter 

pain clinics. Recently, it has been reported that FM presents 

as a continuous spectrum, rather than as a single disease form, 

and is often accompanied by various other chronic pain disor-

ders.6,10 For these reasons, we targeted patients with chronic 

pain who visited tertiary care university hospital pain clinics 

for our assessments of FM in the present study. In addition, 

we employed the modified ACR 2010 criteria, which can be 

employed without a physician and thus are potentially more 

useful than the 1990 diagnostic criteria, which required 

significant physician’s time and effort.

The aim of this study was to determine the prevalence of 

FM in patients who visited outpatient pain clinics in Korea 

using the modified 2010 ACR criteria and to examine them 

for comorbid conditions that may be associated with FM.

Patients and methods
Patients
This is a cross-sectional questionnaire survey-based study. 

Each hospital’s institutional review board approved the study 

(Asan Medical Center, Chonnam National University, Chun-

gnam National University, Daejeon St. Mary’s Hospital, Jeju 

National University School of Medicine, Korea University 

Guro Hospital, National Cancer Center, Pusan National Uni-

versity, Samsung Medical Center, Seoul National University 

Bundang Hospital, Seoul National University Hospital, Seoul 

St. Mary’s Hospital, Severance Hospital, and Wonkwang 

University Hospital). We recruited outpatients, aged ≥18 

years, who first visited pain clinics from 14 tertiary care 

university hospitals. Written informed consent was obtained 

from all participants. Patients who did not agree to partici-

pate or who had difficulty understanding the questionnaires 

were excluded.

Modified 2010 ACR criteria
We used the modified 2010 ACR criteria to evaluate FM 

(Table 1). As the Korean version of these modified 2010 ACR 

criteria has not yet been validated, a three-step translation 

process was applied to the original version. First, two anes-

thesiologists translated the modified 2010 ACR criteria into 

Korean. Second, one bilingual person, who had completed 

high school in the US, translated the Korean version back 

into English. Third, two native English speakers compared the 

original questionnaire with the reverse-translated question-

naire and assessed each item for its degree of concordance 

using a 7-point scale, with one point indicating no concor-

dance and seven points indicating perfect concordance. Any 

items that were scored between 5 and 7 points were adopted, 

while items that did not meet these criteria were subjected 

to a review process. The five people involved in the transla-

tion process are not included as authors for this article. The 

Korean translation of the modified 2010 ACR criteria used in 

this study is available in the Supplementary material.

All the participants completed the modified 2010 ACR 

criteria questionnaire prior to meeting with a pain physician. 

According to the 2010 ACR criteria, this questionnaire con-

sisted of two scales: the WPI and the SS scale. Furthermore, 

according to the modified 2010 ACR criteria, the requirement 

for a physician’s estimate of the extent of somatic symptoms 

was eliminated and substituted with a sum score based on 

three specific, self-reported symptoms (headaches, pain or 

cramps in lower abdomen, and depression).4 In addition, a 

new fibromyalgia symptom (FS) scale, based on the sum of 
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the WPI and SS scales, is proposed in the modified 2010 

criteria.4 FS scale scores range from 0 to 31, with 13 points 

or more serving as a cutoff point for FM diagnosis. It has 

been reported that an FS scale score of ≥13, based on the 

1990 criteria, correctly classified 93% of patients and had 

a specificity of 96.6% and a sensitivity of 91.8%.4 In the 

present study, we also investigated the prevalence of FM 

using FS scale and the optimal FS scale cutoff value for the 

diagnosis of FM based on the modified 2010 ACR criteria. 

We also collected patient demographic information (sex and 

age) and assessed for the presence of 11 comorbid measures 

(insomnia, fatigue, irritable bowel syndrome, amnesia, 

hypothyroidism, headache, anxiety, depression, rheumatism, 

low back pain, and history of traffic accident) via additional 

questionnaires.

Statistical analyses
We used the “Sampsize” to calculate the number of subjects 

required for the study.11 According to the Korean Pain Society, 

the total number of patients who first visited tertiary care 

university hospital pain clinics participating in this study in 

2015 was 26,900. In a previous pilot work, we found that the 

prevalence of FM among individuals seen in tertiary care 

university hospital pain clinics was ~25%. The prevalence 

of rate in the previous pilot study was also obtained using 

the modified 2010 ACR criteria. Based on this result, we 

calculated the number of participants required for the pres-

ent study to be 1,227, accounting for a 10% dropout rate and 

with a 95% CI and an upper and lower error limit of 2.5%. 

All statistical analyses were performed using R statistical 

software (version 3.2.3; R Foundation for Statistical Comput-

ing, Vienna, Austria). Data are presented as the mean ± SD 

or as a number and percentage of total participants. Com-

parisons were made using the Student’s t-test and Pearson’s 

Chi-squared test. A receiver operating characteristic (ROC) 

analysis was used to determine the optimal FS score cutoff 

value for the diagnosis of FM according to the modified 2010 

diagnostic criteria. The comorbid conditions associated with 

FM were examined using a multivariable logistic regression 

analysis. Independent variables with a P-value <0.2 in the 

simple univariate logistic regression analysis were further 

assessed by multiple logistic regression analysis. P-values 

<0.05 were considered statistically significant.

Results
From April 2016 to February 2017, a total of 1,233 patients 

(754 men and 479 women) from 14 tertiary care university 

hospital pain clinics completed the questionnaires. The 

prevalence of FM in this population according to the modified 

2010 ACR criteria was 13.38% (165/1,233 patients, 95% CI: 

11.48–15.28). Table 2 presents the prevalence of FM by sex 

and age. Because the prevalence of FM varies by age and 

sex, we calculated age- and sex-specific prevalence rates. 

The peak prevalence was observed in the fourth decade of 

life in women and the sixth decade of life in men. Among all 

the participants, 115 (35 men and 80 women) had previously 

Table 1 Fibromyalgia criteria modified from ACR diagnostic criteria

Criteria:
A patient satisfies the modified ACR 2010 fibromyalgia diagnostic criteria if the following three conditions are met: (1) Widespread pain index ≥7 and 
symptom severity score ≥5 or widespread pain index between 3 and 6 and symptom severity score ≥9; (2) symptoms have been present at a similar 
level for at least 3 months; and (3) the patient does not have a disorder that would otherwise sufficiently explain the pain.
Ascertainment:
1) Widespread pain index: Note the number of areas in which the patient has had pain over the last week. In how many areas has the patient had 
pain? Score will be between 0 and 19.
Shoulder girdle, Lt.  Hip (buttock, trochanter), Lt.  Jaw, Lt.  Upper Back
Shoulder girdle, Rt.  Hip (buttock, trochanter), Rt.  Jaw, Rt.  Lower Back
Upper Arm, Lt.  Upper Leg, Lt.  Chest, Neck
Upper Arm, Rt.  Upper Leg, Rt.  Abdomen
Lower Arm, Lt.  Lower Leg, Lt.
Lower Arm, Rt.  Lower Leg, Rt.
2) Symptom severity score: fatigue, waking unrefreshed, and cognitive symptoms.
For the each of these three symptoms, indicate the level of severity over the past week using the following scale:
0 = no problem; 1 = slight or mild problems: generally mild or intermittent; 2 = moderate: considerable problems, often present and/or at a moderate 
level; 3 = severe: pervasive, continuous, life-disturbing problems.
The symptom severity score is the sum of the severity of the three symptoms (fatigue, waking unrefreshed, and cognitive symptoms) plus the sum of 
the number of the following symptoms occurring during the previous 6 months: headaches, pain or cramps in lower abdomen, and depression (0–3). 
The final score is between 0 and 12.

Note: Adapted from Wolfe et al. J Rheumatol. 2011;38(6):1113–1122, with permission of The Journal of Rheumatology.4

Abbreviations: ACR, American College of Rheumatology; Lt, left; Rt, right.
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been diagnosed with FM. Of these, 42 participants met our 

classification criteria. As participants with a history of FM 

were excluded, the prevalence of FM was 11.0% (123/1,118 

patients).

As suggested in a previous study, an FS score ≥13, used 

as a cutoff value, allowed for the diagnosis of FM with high 

sensitivity and specificity.4 Using these criteria, the preva-

lence of FM in our cohort was 18.3% (226/1,233; 63 men, 

163 women). In addition, in our study, an FS score ≥12 was 

found to be the optimal cutoff value for the detection of 

FM, as diagnosed according to the modified 2010 diagnos-

tic criteria, with a sensitivity of 95.8% and a specificity of 

88.6%. The area under the ROC curves was 0.961 (95% CI: 

0.947–0.975; P<0.001).

Table 3 summarizes co-occurrence rates of 11 comor-

bid measures (sleep disturbance, fatigue, irritable bowel 

syndrome, amnesia, hypothyroidism, headache, anxiety, 

depression, rheumatism, low back pain, and history of 

traffic accident) and FM diagnoses, according to the modi-

fied 2010 ACR diagnostic criteria. Patients with FM were 

more likely to have one or more of these 11 predetermined 

comorbidities.

Tables 4 and 5 show the results of simple and mul-

tiple logistic regression analyses in which the relationships 

between the presence of FM and demographic and comor-

bid conditions were analyzed. These analyses revealed that 

patients who were female and who had a previous history of 

FM, sleep disturbance, headache, or a history of traffic acci-

dent had significantly higher frequencies of FM compared 

with counterparts in each of these categories.

Discussion
This study serves as the first epidemiological study investigat-

ing the prevalence of FM in patients at pain clinics at multiple 

tertiary care university hospitals. It is also the first study to 

employ the modified 2010 ACR diagnostic criteria in Korea.

Our results demonstrate that the prevalence of FM among 

the participants enrolled in our study was 13.38%. Even if 

participants with a history of FM were excluded, the preva-

lence of FM was 11.0% (123/1,118 patients). This figure is 

higher than that identified in prior, broad epidemiological 

studies, only two of which have previously been conducted 

in Korea.7,8 One of these – a cohort study based on the assess-

ment of FM in the general population (n=1,028) – reported 

Table 2 Prevalence of FM based on age and sex

Age  
(years)

Female Male Total prevalence (%)

N FMa Prevalence (%) N FMa Prevalence (%)

20~29 30 3 10 48 5 10.4 10.3

30~39 55 13 23.6 59 7 11.9 17.5

40~49 100 21 21 71 8 11.3 17

50~59 204 37 18.1 103 13 12.6 16.3

60~69 188 26 13.8 103 5 4.9 10.7

70~79 130 20 15.4 74 2 2.7 10.8

80~ 47 5 10.6 21 0 0 7.4
Total 754 125 16.6 479 40 8.4 13.4

Note: aDiagnosed with FM. 
Abbreviation: FM, fibromyalgia.

Table 3 FM-related scores and associated factors in the FM 
group (as determined by the modified 2010 ACR criteria) and 
non-FM groups

Variable Non-FM group FM group Rate ratio

(N=1068) (N=165)

WPI (0–19) 3.0±2.1 8.6±4.1
SS (0–12) 4.6±2.3 7.9±2.0
FS (0–31) 7.6±3.5 16.5±4.5
Sex 1.99 (–)

Male 439 (41.1%) 40 (24.2%)
Female 629 (58.9%) 125 (75.8%)

Previous FMa 73 (6.8%) 42 (25.5%)
Fatigue 241 (22.6%) 61 (37.0%) 1.7 (1.30–2.31)
IBS 154 (14.4%) 36 (21.8%) 1.6 (1.14–2.24)
Sleep disturbance 435 (40.7%) 110 (66.7%) 1.7 (1.28–2.34)
Amnesia 256 (24.0%) 73 (44.2%) 2.0 (1.47–2.58)
Hypothyroidism 88 (8.2%) 26 (15.8%) 2.0 (1.39–2.93)
Headache 146 (13.7%) 51 (30.9%) 2.4 (1.78–3.20)
Anxiety 166 (15.5%) 46 (27.9%) 1.9 (1.40–2.58)
Depression 131 (12.3%) 44 (26.7%) 2.3 (1.69–3.21)
Rheumatism 91 (8.5%) 22 (13.3%) 1.7 (1.10–2.48)
LBP 383 (35.9%) 85 (51.5%) 1.5 (1.14–2.01)
Traffic accident 142 (13.3%) 48 (29.1%) 2.3 (1.72–3.12)

Note: aPreviously diagnosed with FM. 
Abbreviations: ACR, American College of Rheumatology; FM, fibromyalgia; FS, 
fibromyalgia symptom scale; LBP, low back pain; SS, symptom severity scale; WPI, 
widespread pain index; IBS, irritable bowel syndrome.
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a prevalence of 2.2%.7 Another study included patients who 

visited a hospital primary care center and revealed an FM 

prevalence of 1.7%.8

There are two likely reasons for the difference between 

the prevalence found in these previous studies and that found 

in the present one. First, for example, one previous study 

used the 1990 ACR diagnostic criteria,12 while the present 

study used the modified 2010 diagnostic criteria. Because 

the modified 2010 ACR criteria are self-reported with no 

need for physician evaluation, resultant prevalence may be 

higher than that resulting from the use of the 1990 diagnostic 

criteria, which require the evaluation of patient tender points. 

In Scotland, the prevalence values of FM were reported to 

be 1.7% and 5.4% in the same population group according 

to the 1990 and modified 2010 ACR criteria, respectively.13 

In the present study, a change in diagnostic sensitivity may 

have resulted in changed prevalence estimates, as determined 

by the modified ACR 2010 criteria.

A further reason for difference between the rates reported 

here and elsewhere may be differences in the participants 

included. While the participants included in previous studies 

were recruited from the general population or primary care 

center users,7,8 we recruited participants from tertiary care 

university hospital pain clinics within our hospital system. In 

Korea, the prevalence of FM has not previously been reported 

in the general population using the modified 2010 ACR cri-

teria. Elsewhere, however, prevalence ranging from 0.6% to 

6.4% has been reported according to the modified 2010 ACR 

criteria.6,14,15 A higher prevalence of pain symptoms in our 

study participants than that of the general population might 

additionally contribute to these differences in prevalence. 

The differences in the results of an epidemiological study 

performed in Scotland, which compared the two sets of crite-

ria, suggest that the findings of this study may have reflected 

other factors besides differences in the classification criteria.13 

We considered that the difference in the target patient group 

may have caused this difference. It is difficult to diagnose 

FM without clinical indications because it is a diagnosis of 

exclusion. In addition, as many patients with FM experience 

symptoms such as fatigue, sleep disturbance, mood swings, 

paralysis, and psychological instability, the diagnosis of FM 

tends to be delayed.16 Therefore, patients with FM are often 

referred to multiple specialists and undergo numerous clinical 

tests before a diagnosis is made.17 Choy et al reported that 

from the time patients recalled first presenting to a physician 

for their FM symptoms, it took an average of 2.3 years and 

consultation with 3.7 physicians before receiving a diagno-

sis.18 For this reason, tertiary care university hospital pain 

clinics patient populations likely have higher FM prevalence 

rates than those of the general population. Prior to our study, 

Brill et al reported that the prevalence of FM was 41.2% in 

patients who visited a tertiary care university hospital pain 

clinics,19 a much higher rate than that reported here. However, 

this rate was based on a small sample size (85 patients) and a 

single center, and the race of the patients studied was differ-

ent. Thus, it is difficult to directly compare their results with 

Table 4 Simple logistic regression analyses for factors associated 
with FM

Variables OR Odds ratio (95% CI) P-value

Lower Upper

Age 0.89 0.81 0.99 3.60 
Sex

Male 1.00 
Female 2.18 1.51 3.21 <0.001

Previous FMa 4.65 3.03 7.08 <0.001
Fatigue 2.01 1.42 2.84 <0.001
IBS 1.66 1.09 2.47 0.02 
Sleep disturbance 2.91 2.07 4.14 <0.001
Amnesia 2.52 1.79 3.53 <0.001
Hypothyroidism 2.08 1.28 3.30 <0.001
Headache 2.83 1.93 4.09 <0.001
Anxiety 2.10 1.43 3.05 <0.001
Depression 2.60 1.75 3.82 <0.001
Rheumatism 1.65 0.98 2.67 0.05 
LBP 1.90 1.37 2.65 <0.001
Traffic accident 2.68 1.82 3.89 <0.001

Note: aPreviously diagnosed with FM. 
Abbreviations: FM, fibromyalgia; IBS, irritable bowel syndrome; LBP, low back 
pain.

Table 5 Multiple logistic regression analyses for factors 
associated with FM

Variables OR Odds ratio (95% CI) P-value

Lower Upper

Sex
Male 1.00
Female 1.97 1.33 2.98 <0.001

Previous FMa 3.57 2.22 5.69 <0.001
Fatigue 0.95 0.63 1.43 0.81 
IBS 1.30 0.82 2.03 0.25 
Sleep disturbance 2.00 1.35 2.96 <0.001
Amnesia 1.47 0.99 2.17 0.06 
Hypothyroidism 1.32 0.77 2.21 0.30 
Headache 1.88 1.22 2.86 <0.001
Anxiety 0.86 0.48 1.51 0.61 
Depression 1.27 0.71 2.26 0.42 
Rheumatism 1.02 0.58 1.74 0.93 
LBP 1.34 0.93 1.92 0.11 
Traffic accident 1.89 1.23 2.87 <0.001

Note: aPreviously diagnosed with FM. 
Abbreviations: FM, fibromyalgia; IBS, irritable bowel syndrome; LBP, low back 
pain.
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those reported in the present study. We think that the results 

of our multicenter study, with a greater number of patients, 

should be more widely accepted.

A further result indicates that considerations of heteroge-

neity and demographic dynamics among clinical populations 

are valuable in understanding FM. In the present study, the 

prevalence of FM was found to be higher in women. The dif-

ference in FM prevalence between men and women was about 

2:1 (16.6% vs 8.4%). In general, when using the 1990 ACR 

criteria including the tender point exam, the difference in FM 

prevalence between men and women was reported from 8:1 

to 30:1.2 However, when using diagnostic criteria excluding 

the tender point test, such as the 2010 ACR criteria and the 

modified 2010 ACR criteria, the difference in FM prevalence 

between men and women is diminished from 4:1 to 1:1.2 In 

general, systemic symptoms such as fatigue and irritable 

bowel syndrome, which are commonly associated with FM, 

are known to occur more commonly in women, who are 

also known to have significantly more tender points.20 These 

variations lead to differences in prevalence according to sex. 

The mechanism of this difference is not known precisely, 

but it is known that various biological, psychological, and 

sociocultural factors will contribute.20

Results from the current study also revealed multiple 

additional factors, including sleep disturbance and headache, 

which were associated with FM. These results are consistent 

with previously published, known risk factors for FM in the 

general population.16,21,22 In addition, we identified a statisti-

cally significant relationship between participant’s history 

of traffic accident(s) and the prevalence of FM in this study. 

Although little is known about the initiating cause(s) of 

FM, these may vary among subgroups of individuals, and it 

appears that physical trauma may be temporally related to 

the onset of symptoms in >60% of cases.1 The review study 

by McLean et al suggested that traffic accidents can act as a 

pathoetiological stressor to trigger the subsequent develop-

ment of FM.23 Physical traumas, including traffic accidents, 

may thus act as a trigger for FM. This finding provides an 

important basis for further understanding the pathogenesis 

of FM and requires further investigation. In addition, when 

treating patients after a traffic accident, physicians might 

consider FM if treatments are ineffective or if patient’s pain 

is unexpectedly prolonged.

While it offers significant benefits to the clinical and FM 

literature, this study has some limitations. First, we did not 

investigate the ultimate disease diagnosis and the treatment 

of participants enrolled in our study who had suspected FM. 

Because the diagnosis of FM is made when other diseases 

are excluded, the prevalence rate can be lowered if another 

diagnosis is made. However, as mentioned earlier, if FM is 

considered to be a continuum disorder rather than a single 

disease, our study suggests that many patients with chronic 

pain have the FM phenotype. Second, not all patients seen 

at all study sites during the study period were included in 

this study. If all patients had been included, the prevalence 

of FM reported here might have differed. Finally, an official 

Korean version of the modified 2010 ACR criteria has not 

yet been published. Future studies of FM in Korea would 

thus first require validation of a translated version, such as 

that used here.

Conclusion
The present study demonstrates a high prevalence of FM, 

according to the modified 2010 ACR criteria, among chronic 

pain patients referred to tertiary care university hospital pain 

clinics in Korea. Because FM is difficult to diagnose in the 

absence of clinical suspicion, pain physicians should consider 

the elevated prevalence of FM in patients who visit their clin-

ics. In addition, the modified 2010 ACR criteria will be useful 

because they can be applied easily without the intervention 

of a physician. Despite some limitations, the present study 

provides a meaningful contribution to the literature as the 

first multicenter epidemiological study of FM in Korea. It is 

also the first study to use the modified 2010 ACR criteria in 

Korea. The results of this study are expected to be utilized in 

future epidemiological research on FM in Korea.
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