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Abstract This study aims to estimate the reliable preva-
lence of fibromyalgia using meta-analysis method. Avail-
able databanks were searched using appropriate key-
words. According to the heterogeneity between the results
(indicated by Cochrane and [ square indices), random- or
fixed-effects model was applied to combine the point
prevalences. Meta-regression models were used to assess
the suspected factors in the heterogeneity. In 65 selected
papers, 81 evidences regarding prevalence of fibromyalgia
among 3,609,810 subjects from general population and
specific groups were investigated. The total prevalences
(95% confidence intervals) of fibromyalgia among general
population, women, men, patients referring to rheumatol-
ogy and internal departments, patients with Irritable bowel
syndrome (IBS), hemodialysis patients and those with
type 2 diabetes mellitus were estimated as of 1.78% (1.65,
1.92), 3.98% (2.80, 5.20), 0.01% (—0.04, 0.06), 15.2%
(13.6, 16.90), 12.9% (12.70, 13.10), 6.30% (4.60, 7.90) and
14.80% (11.10, 18.40), respectively. In addition, prevalence
of fibromyalgia in specified groups varied from 3.90% in
hemodialysis patients to 80% in patients suffering from
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Behcet syndrome. This meta-analysis showed that preva-
lence of fibromyalgia in general population was signifi-
cantly lower than that in populations with some diseases.
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Introduction

Fibromyalgia (FM) syndrome is one of the most common
musculoskeletal disorders with unknown cause involv-
ing adults especially women aged 20-55 [1]. The primary
diagnosis is based on chronic generalized pain with tender-
ness during exam, fatigue, sleep disorder, headache and
mood/cognitive problems [1, 2]. The American College of
Rheumatology (ACR) has defined the fibromyalgia as gen-
eralized pains for at least three months with 11/18 tender
points during physical examination [3, 4]. Although com-
bining these two criteria can detect 81-88% of cases, other
complaints such as fatigue, sleep disorder, morning stiff-
ness, paresthesia and psychosis are also common during
the disease [3].

According to ACR criteria, different studies reported the
prevalence of fibromyalgia between 0.2 to 5% [5]. Other
studies indicate the prevalence among men and women as
of 0.2-3.9% and 0.7-13%, respectively [6]. The heteroge-
neity in different countries can be due to different factors
such as different methodologies and even real differences
between countries [7]. This syndrome has been observed
in most countries with various climates among different
ethnic groups [8]. Prevalence of FM among women is 8-9
folds greater than that among men and is increased with age
so that 7.4% of women aged 70-79 years are suffered from
this problem [1]. According to the available evidences, the
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pain and disability is as high as that in rheumatoid arthritis
which affects the personal activity and recreations leading
to occupational problems [1, 9].

According to the results of primary searches, different
studies have been carried out with regard to the prevalence
of FM. Combining the results of these primary studies pro-
vides reliable evidences for policymaking [10-12]. This
study aims to estimate the total prevalence of fibromyalgia
in the world using meta-analysis method.

Methods
Search strategy

During 1-25 December 2016, two independent research-
ers searched PubMed, Web of Sciences, Ovid, Ebsco, Sco-
pus and Cochrane library databanks and Google scholar
search engine using the following Keywords to find rel-
evant evidences written in English from each time to 30
November 2015. A sample of search strategy in PubMed
is follow: ((((CCCCCCC(C(((((((fibromyalgia) OR fibromyalgia-
fibromyositis syndrome) OR fibromyalgia-fibromyositis
syndromes) OR syndrome, fibromyalgia-fibromyositis) OR
syndromes, fibromyalgia-fibromyositis) OR fibromyositis-
fibromyalgia syndrome) OR fibromyositis fibromyalgia
syndrome) OR fibromyositis-fibromyalgia syndromes) OR
syndrome, fibromyositis-fibromyalgia) OR syndromes,
fibromyositis-fibromyalgia) OR fibromyalgia, secondary)
OR fibromyalgia, secondary) OR secondary fibromyalgia)
OR secondary fibromyalgia) OR fibromyalgia, primary)
OR fibromyalgia, primary) OR primary fibromyalgia) OR
primary fibromyalgia) AND prevalence) OR epidemiology)
OR frequency.

Any disagreement was managed by a third researcher.
They also investigated the references of the identified
papers to increase the search sensitivity.

Inclusion/exclusion criteria

All English-written articles with enough quality scores
reporting the prevalence of fibromyalgia as well as sam-
ple size of the study were included in the meta-analysis.
On the other hand, studies did not report the above-men-
tioned information, those with low-quality score, articles
had not been written in English and abstracts represented
in congresses without full text, were excluded from the
meta-analysis.

Selection of the studies

During the investigation of the primary identified stud-
ies by two independent researchers, first, duplicates were
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identified and excluded. Then, irrelevant articles were
removed after investigating the titles, abstracts and full
texts, respectively. In addition, the investigators reviewed
the results of these studies to find and omit any repeated
results. A third researcher was selected to manage probable
disagreements between the above-mentioned study selec-
tion processes.

Quality assessment

The above selected studies were quality assessed accord-
ing to the STROBE checklist including 22 methodological
questions [13]. Minimum and maximum scores achieved
by each study were zero and 44, respectively. These studies
were classified into low quality (less than 15.5), moderate
quality (15.5-29.5) and high quality (30—44). Low-quality
studies were excluded from the meta-analysis.

Data extraction

Title, first author name, date and country in which the study
was conducted, prevalence of fibromyalgia, sample size
of the study according to gender, mean age and age range
of the participants and diagnostic methods were extracted
from each study. These information were entered into the
excel spreadsheets.

Statistical analysis

Data analysis was performed using Stata software. Standard
error of prevalence for each study was calculated accord-
ing to binomial distribution formula. The heterogeneity
between the results of primary studies was presented based
on I-square and Cochrane (Q) indices. P value less than
0.1 was considered significant heterogeneity. According to
suggestion of Higgins and et al. [14], the I-squared results
were classified into low heterogeneity (less than 25%),
moderate heterogeneity (25-75%) and high heterogeneity
(more than 75%). According to the results of heterogene-
ity between the primary studies, random- or fixed-effect
model was applied for combining the results. The effect of
the suspected factors for heterogeneity was assessed using
meta-regression models and subgroup analysis. Pooled and
primary prevalences as well as 95% confidence intervals
were illustrated by forest plots. Considering the prevalence
as the main indicator in the current meta-analysis, no inves-
tigation was done for publication bias.

Results

Out of 61,346 studies identified during the primary
search, 1742 papers were remained after restricting the
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search strategy. Of them, 1040 duplicate papers were
excluded. Review of titles and abstracts, 571 papers were
identified irrelevant. Full text review revealed 49 irrel-
evant articles. Moreover, five new papers identified dur-
ing the reference review. Finally, considering inclusion/
exclusion criteria and quality assessment, 22 articles
were omitted and 65 papers [1-3, 5, 7, 15-74] were iden-
tified eligible for meta-analysis (Fig. 1).

Among 3,609,810 people investigated in the 65
included studies in the systematic review, 81 cases of
evidence were identified the prevalence of fibromyalgia
among general population and specific groups. According
to the results of 44 cases of evidence (Table 1), preva-
lence of fibromyalgia among 3,500,756 people of general
population was estimated as of 1.78% (95% confidence
interval: 1.65-1.92). Subgroup analysis of Prevalence
of fibromyalgia in the general population presented by
World Health Organization (WHO) regions. In EURO
region was reported in 24 studies varied from 0.29% in
the study carried out by Sauer [64] in 2010 in Germany
to 11.10% in the study conducted by Okumus [47] in
Turkey (2012). The total prevalence of fibromyalgia in
the EURO region was estimated as of 2.64% (95% confi-
dence interval: 2.10-3.18) (Fig. 2).

Prevalence of fibromyalgia in the general population of
AMRO region was reported in 16 studies from 0.16% in
Andary [17] study conducted in the USA (2004) to 6.36%
in the study conducted by Vincent [69] in the USA (2013).
The total prevalence of fibromyalgia in the AMRO general
population was estimated as of 2.41% (95% confidence
interval: 1.69-3.13) (Fig. 2).

According to the results of two studies reporting the
fibromyalgia prevalence in the WPRO general popula-
tion, this disease was observed in 1.50 and 1.70% of the
population. Using fixed-effect model, the total prevalence
was estimated as of 1.62% (95% confidence interval:
1.00-2.24).

Prevalence of fibromyalgia in EMRO general popula-
tion was reported in two studies as of 8.30 and 0.69%. The
pooled estimate of fibromyalgia prevalence in this region
was 4.43% (—3.00 to 11.86) (Fig. 2). It is should be men-
tioned that list of countries by WHO regions presented in a
supplemental file.

In 26 studies, prevalence of fibromyalgia was estimated
based on ACR criteria as of 2.32% (95% confidence inter-
val: 1.85-2.79). The total prevalences according to diag-
nostic methods of ACR, Fibromyalgia Impact Question-
naire (FIQ), international classification of disease (ICD

Fig. 1 Literature search and
review flowchart for selection of
primary studies

Articles identified through electronic database
search (n=61346)

—’
Eliminated studies after

limiting search(n=59604)

Papers relatively relevant
to the topic (n=1742)

Removed duplicate
articles (n=1040)

I
Articles screened by title
and abstract (n=702)

Excluded non-relevant
articles (n=571)

Retrieved full text
(n=131) Excluded after screening the
full text

Due to non-related with

Articles identified through
reference checking (n=5)

fibromyalgia prevalence
(n=49)

\4

Full text articles assessed
for eligibility (n=87)

Excluded full texts due to
statistical data (sample size or
effect size) unavailable or
reviews (n=22)

\ 4

Studies included in this study (n=65)
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Table 1 continued

Area of

WHO

Criteria and tools of

diagnosis

Association

Prevalence

Sample size

Age

Publication Score of

First author

with gender
Total Female Male Total Female Male

Age group

Mean

assessment

32

quality
32

year

AMRO

ACR
ACR
ACR

0.80
0.80
1.20

257
253

2013

Fabiana

34
35
36
37
38
39

AMRO

2013

Fabiana
Clark

AMRO

<0.050

548

9-15

11.90

34

2009
2001

EURO
EURO
EURO
EURO
EURO
AMRO

ACR

10.60

139
645

33

Wolak

Questionnaire self-made

ACR
ACR
FIQ

26

2002
2009

Gunnar
Forseth

40

10.50
4.20

40

40
72
54

20,940

20-49

31

32
32
32
29

1999
2012

Sperber

40

11.10
3.04
4.80
1.48

41.20

Okumus

41
4
43

ICD-9/10

2012

Marrie

AMRO

Questionnaire self-made

ACR

62
539

2006
2009

Cruz

WPRO

0.51

2.04

196

343

32

Toda

44

9/10), interview, London Fibromyalgia Epidemiology
Study Screening Questionnaire (LFESSQ), physical exami-
nation and questionnaire self-made) are represented in
Table 2 and Fig. 3.

Prevalence of fibromyalgia in women was reported
in nine studies varied from 20% in Vincent study [69] to
10.50% in Forseth study [34]. The total prevalence of fibro-
myalgia in women was estimated as of 3.98% (95% con-
fidence interval: 2.80-5.20). Prevalence of fibromyalgia
among men was reported in seven studies from zero in Lin-
dell [45] and Assumpaco [18] studies to 4.80% in Vincent
study [69]. The total prevalence of fibromyalgia in men was
estimated as of 0.01 (0.04-0.06).

Using meta-regression models showed that publica-
tion date (8 = —0.008, p = 0.884), diagnostic method
(B = —0.002, p = 0.992) and WHO region (8 = —0.197,
p = 0.354) did not influence the heterogeneity between the
results.

Prevalence of fibromyalgia in specific populations was
reported in 37 studies including 109,054 subjects (Table 3).
Prevalence of fibromyalgia among patients referring to the
internal and rheumatology departments and clinics was
reported by four primary studies varied from 14% in the
study carried out by Branco [3] to 41% in the study con-
ducted by Brill [21]. Combining the results of these studies,
the total prevalence of fibromyalgia in patients visited in the
internal and rheumatology departments was estimated as of
15.20% (95% confidence interval: 13.60-16.90). Accord-
ing to the results of three studies, prevalence of fibromyal-
gia among patients suffering from IBS was reported from
12.90% in Alexander study [28] to 31.60% in the Sperber
study [65]. The total prevalence of fibromyalgia among IBS
patients was estimated as of 12.90% (95% confidence inter-
val: 12.70-13.10).

Prevalence of fibromyalgia among patients under hemo-
dialysis was assessed in four studies reported from 3.90%
in the study carried out by Claudio [29] to 12.20% in the
study conducted by Samimagham [63]. The total preva-
lence of disease according to the results of these four stud-
ies was estimated as of 6.30% (95% confidence interval:
4.60-7.90). Patients with diabetes mellitus were investi-
gated for fibromyalgia in three studies. The point preva-
lences varied from 9% in the study carried out by Patucchi
[58] to 23.30% in the study performed by Wolak [71]. The
total prevalence of fibromyalgia in these studies was esti-
mated as of 14.80% (11.10-18.40).

Fibromyalgia was investigated in the other subpopula-
tions such as HTLV-1-infected patients (one study), patients
with vasovagal syncope (one study), full-term pregnant
women (one study), Individuals exposed to the combina-
tion of physical injury and extreme stress (one study),
multiple sclerosis (MS) patients (one study), cardiovascu-
lar patients (one study), subjects with chronic hepatitis B

@ Springer
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Study
ID

EURO

Perot (2001)
wolfe (2013)
Gareth (2015)
Sperber (1999)
Buskila (1993)
Topbas (2005)
Ozsahin (2013)
Cobankara (2011)
Wolak (2001)
Mas (2008)
Buskila (1993)
Forseth (2009)
Sauer (2010)
Lindell (2015)
Prescott (1993)
Okumus (2012)
Yaner (2013)
Makela (1991)
Branco (2008)
Bannwarth (2008)
Ablin (2012)
Barton (1999)
Durmaz (2013)
Gunnar (2002)
Subtotal (I-squared = 96.5%, p = 0.000)

AMRO

Walitt (2015)
Fabiana (2013)
Clark (2009)
Vincent (2013)
Vincent (2013)
Fabiana (2013)
Andary (2004)
Santos (2010)
Assumpcao (2009)
Adriana (2010)
Marrie (2012)
Haviland (2011)
Harvey (1993)
Alexander (2006)
Cruz (2006)

Rusu (2015)
Subtotal (I-squared = 99.3%, p = 0.000)

WPRO

Toda (2009)

Kim (2012)

Subtotal (I-squared = 0.0%, p = 0.736)

EMRO

Guermazi (2008)

Davatchi (2009)

Subtotal (I-squared = 98.7%, p = 0.000)

Overall (I-squared =98.8%, p = 0.000)

NOTE: Weights are from random effects analysis

(
(
— 4060 (5.48, 15.72)
(
(

ES (95% Cl)

1.60 (1.16, 2.04)
2.10 (1.53, 2.67)
1.70 (1.32, 2.08)
4.20 (-0.43, 8.83)

4.50 (-1.63, 10.63)
3.60 (2.77, 4.43)
5.00 (0.13, 9.87)
7.30 (5.31, 9.29)

2.40 (1.76, 3.04)
6.20 (3.63, 8.77)

+9=50~(4=00, 20.00)
0.29 (0.28, 0.30)
1.30 (0.85, 1.75)
0.66 (0.46, 0.86)

L 4

etk 72, 19.48)
4.50 (-0.43, 9.43)
0.75 (0.55, 0.95)
4.70 (4.08, 5.32)
1.40 (0.68, 2.12)
2.60 (-0.26, 5.46)

L 2

44=8-4=06, 20.04)
5.50 (4.16, 6.84)
2.00 (0.92, 3.08)
2.64 (2.10, 3.18)

1.75 (1.47, 2.03)
0.80 (-0.30, 1.90)
1.20 (0.29, 2.11)
1.13 (0.51, 1.75)
6.36 (4.70, 8.02)
0.80 (-0.29, 1.89)
0.16 (-0.15, 0.47)
5.50 (3.15, 7.85)
4.40 (2.95, 5.85)
5.50 (3.15, 7.85)
3.04 (2.81, 3.27)
0.42 (0.41, 0.43)
2.00 (0.54, 3.46)
4.70 (4.45, 4.95)

4.80 (-0.52, 10.12)
1.50 (1.40, 1.60)
2.41(1.69, 3.13)

1.48 (0.46, 2.50)
1.70 (0.93, 2.47)
1.62 (1.00, 2.24)

8.27 (6.56, 9.98)
0.69 (0.53, 0.85)
4.43 (-3.00, 11.86)

1.78 (1.65, 1.92)

%
Weight

3.86
3.05
4.33
0.08
0.05
1.89
0.08
0.43
0.07
2.66
0.27
0.02
6.60
3.81
5.73
0.03
0.07
578
2.78
2.29
0.22
0.02
0.88
1.27
46.24

5.15
1.23
1.65
2.76
0.60
1.25
4.91
0.31
0.77
0.31
5.52
6.60
0.76
5.38
0.06
6.38
43.66

1.39
2.09
3.48

0.57
6.04
6.62

100.00

-20

20

Fig. 2 Primary and pooled prevalences of fibromyalgia in general population and WHO regions
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Table 2 Pr.evalence.of Sub group No evidence Sample size Frequency Heterogeneity
fibromyalgia according to
gender and WHO regions % CI195% P (0] P value
Gender
Male 8777  0.01 —0.04t00.06 86.20 43.30 <0.001
Female 10,747 398 2.79t05.16 86.30 58.20 <0.001
Area of WHO
EURO 24 1,632,644  2.64 2.10t03.18 96.50 664.20 <0.001
AMRO 16 1,849,205 241 1.69t03.13 99.30 2271.70 <0.001
WPRO 1616  1.62 1.00t02.24 0 0.11  0.736
EMRO 11,291 443 —-3.00to 11.86 98.70 75.10 <0.001
Criteria and tools of diagnosis
ACR 26 1,638,922 232 1.85t02.79 96.10 643.90 <0.001
FIQ 4 1251 4.82 3.63t06.00 0 2.80 0.421
ICD-9/10 2 1,748,705 1.73 —0.84t04.29 99.80 486.80 <0.001
Interview 2 17,508 0.71 0.59t00.84 0 0.21  0.645
LFESSQ 3 5650 294 0.29t05.59 95.70 46.50 <0.001
Physical examination 4 28,912 434 27410594 81.60 16.30  0.001
Questionnaire self-made 3 59,808 1.57 1.18t01.97 12.60 230 0.318

Overall pooled estimate 44%

3,500,756 1.78 1.65t01.92 98.8 357290 <0.001

# Number of primary study

infection (one study), SLE (lupus erythematous) patients
(one study), women in premenopausal and post meno-
pausal phases referring to gynecology departments (two
studies), patients with spondylitis ankylosans (one study),
patients with Behcet syndrome (one study), patients with
cervical radiculopathy (one study), patients with chronic
disabling musculoskeletal disorders (one study), patients
with idiopathic chronic urticaria (one study), patients with
hereditary hemochromatosis (one study), patients with
hypothalamic/hypophysis dysfunction(one study), patients
with psoriasis (one study) and women with hyperprol-
actinemia (one study). The details of these studies are rep-
resented in Table 3. The prevalence of fibromyalgia among
specific subgroups varied from 3.90% in patients under-
going hemodialysis in Claudio study [29] to 80% among
patients with Behcet syndrome in the study carried out by
Melikoglu [51].

Discussion

Results of our meta-analysis showed that 1.78% of
the general population especially women are suffering
from fibromyalgia. Although prevalence of fibromy-
algia was higher in the EMRO region, the confidence
intervals showed no significant difference between the
WHO regions regarding the prevalence of fibromyalgia.
It should be noted that most of the primary studies used
ACR as the diagnostic method. Subgroup meta-analysis

based on the subgroups showed prevalences of fibromy-
algia as of 15.20% in patients referred to rheumatology
clinic, 12.90% among IBS patients, 6.30% in hemodialy-
sis patients and 14.80% in patients with type 2 diabetes
mellitus. In addition, 80% of patients with Behcet syn-
drome developed fibromyalgia.

In the study conducted by Perrot et al. in 2011, preva-
lence of fibromyalgia among 3081 French adults aged over
18 was reported as of 1.60%) [59]. Lindell et al. conducted
a study among 147 Swedish people and reported the preva-
lence of fibromyalgia and chronic generalized pains as of
1.30 and 4.20%, respectively [45]. These two studies were
carried out in the general population without difference in
the prevalences.

According to a cross-sectional study conducted by
Buskila et al. among 522 patients hospitalized in the inter-
nal department, fibromyalgia diagnosed by ACR crite-
ria in 15% of patients 91% of which were women. They
found that prevalence of fibromyalgia among women was
associated with age [24]. It seems that patients referring
to the internal and rheumatology departments and clinics
need more investigation and consideration regarding this
disorder.

According to the results of a case control study con-
ducted by Cole et al. prevalence of fibromyalgia which was
diagnosed by physical examination was significantly higher
among people with IBS (12.90%) compared to those with-
out (4.70%) [28]. Therefore, fibromyalgia should be taken
into consideration in patients suffering from IBS.
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Fig. 3 Primary and pooled prevalences of fibromyalgia in general population according to diagnostic criteria
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Table 3 Characteristics of primary studies regarding prevalence of fibromyalgia in specific populations

ID First author  Publication  Score of Mean age Sample size  Total preva-  Criteria Area of Target population
year quality total lence and tools of WHO
assessment diagnosis
1 Cruz 2006 26 100 38 Question- AMRO Patients infected
naire self- with HTLV-1
made
2 Buskila 2001 27 63.50 522 15 Question- EURO Patients of rheuma-
naire self- tology clinics and
made internal wards
3 Branco 2008 32 56 1125 14 LFESSQ-4 EURO Patients of rheuma-
tology clinics and
internal wards
4 Yanmaz 2011 32 54 38 34 ACR EURO Patients of rheuma-
tology clinics and
internal wards
5  Brill 2012 33 85 41.20 ACR EURO Patients of rheuma-
tology clinics and
internal wards
6  Vallejo 2013 32 21 50 16 FIQ AMRO Patient with vasova-
gal syncope
7  Saad 2013 33 100 27 ACR EURO Healthy full-term
pregnant women
8  Buskila 2009 35 39.70 53 15.10 ACR EURO Individuals exposed
to the combination
of physical injury
and extreme stress
9  Marrie 2012 34 4192 6.82 ICD-9/10 AMRO Patient with MS
10 Alexander 2006 33 97,593 12.90 Physical AMRO Patient with IBS
examina-
tion
11 Barton 1999 32 46 28 Physical EURO Patient with IBS
examina-
tion
12 Sperber 1999 33 79 31.60 ACR EURO Patient with IBS
13 Kucuksen 2012 33 38 118 31.40 ACR EURO Patient with
migraine
14 Ifergane 2005 32 43.40 92 22.80 ACR EURO Patient with
migraine
15 Harbeck 2013 28 56.90 115 35.70 Question- EURO Patient with cardio-
naire self- vascular
made
16 Samima- 2014 32 52.20 148 12.20 ACR EMRO Patient with hemo-
gham dialysis
17 Claudio 2008 32 45.90 311 3.90 ACR AMRO Patient with hemo-
dialysis
18 Leblebici 2015 33 59 221 9 ACR EURO Patient with hemo-
dialysis
19  Okumus 2012 33 43.50 124 9.70 FIQ EURO Patient with hemo-
dialysis
20 Ozsahin 2013 32 41.70 77 22 ACR EURO Patient with
hepatitis B virus
infection
21 Goulding 2001 31 77 5 FIQ EURO Patient with

hepatitis C virus
infection
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Table 3 continued

ID First author  Publication  Score of Mean age Sample size  Total preva-  Criteria Area of Target population
year quality total lence and tools of WHO
assessment diagnosis
22 Mohmmad 2012 29 48.70 185 57 Physical EURO Patient with
examina- hepatitis C virus
tion infection
23 Middletong 2005 32 102 22 ACR AMRO Patient with
systemic lupus
erythematosus
24  Carranza- 2014 32 54.10 96 10.40 ACR AMRO Patients that
Lira attended the gyne-

cology consulta-
tion at the hospital

(postmenopausal)
25 Carranza- 2014 32 42.10 113 7.90 ACR AMRO Patients that
Lira attended the gyne-

cology consulta-
tion at the hospital

(premenopausal)
26 Yanmaz 2011 31 54 93 18 ACR EURO Patients with diabe-
tes mellitus
27 Patucchi 2003 32 121 9 ACR EURO Patients with diabe-
tes mellitus
28 Wolak 2001 33 137 23.30 ACR EURO Patients with diabe-
tes mellitus
29 Almodovar 2010 32 462 4.11 ACR, FIQ EURO Patients with anky-
losing spondylitis
30 Melikoglu 2013 34 100 80 FIQ EURO Patients with
Behget’s disease
31 Demir 2014 33 52 11.50 ACR EURO Patients with cervi-
cal radiculopathy
32 Howard 2010 29 449 23.20 Question- AMRO Patients with
naire self- chronic disabling
made occupational mus-

culoskeletal disor-
ders (CDOMD)

33 Yaner 2013 32 36.40 72 9.70 FIQ EURO Patients with
chronic idiopathic
urticaria

34 Mohmmad 2013 30 43 395 43 Physical EURO Patients with HFE-

examina- related hereditary
tion hemochromatosis

35 Harbeck 2013 26 55.40 121 53.70 Question- EURO Patients with hypo-

naire self- thalamic-pituitary
made disorders

36 Thune 2005 32 49.50 1269 8.30 ACR EURO Patients with pso-
riasis

37 Buskila 1993 31 31 21 71 ACR EURO Women with hyper-
prolactinemia

Kucuksen et al. conducted a study among 118 patients studies are required to investigate the precise association
with episodic migraine. According to the ACR crite-  between episodic migraine and fibromyalgia.
ria, prevalence of fibromyalgia was the same among During a cross-sectional study among 221 patients
migraine patients with and without aura [43]. There is no  undergoing hemodialysis, Leblebici et al. showed simi-
enough evidence for this lack of relationship, and further  lar distributions of age, gender and hemodialysis duration
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between subjects with and without fibromyalgia. However,
significant differences were observed between these two
groups regarding educational level, sleeping, fatigue and
cognitive symptoms [44]. Therefore, it seems that fibromy-
algia is more common among hemodialysis patients.

Mohammad et al. detected 106 (57%) patients suffering
from fibromyalgia among 185 chronic hepatitis C patients
with mean age 48.70 years [54]. Buskila et al. found that
15 (71%) of women with hyperprolactinemia as well as 2
(4.50%) of women with normal serum prolactin had fibro-
myalgia detected by ACR criteria [23]. These results indi-
cate that fibromyalgia is more common among patients
with chronic hepatitis C, hyperprolactinemia and other dis-
orders shown in the results section.

Diagnostic criteria for fibromyalgia in the primary
studies were ACR, LFESSQ and FIQ. ACR is a standard
questionnaire which was applied more than the other cri-
teria. According to these criteria, chronic generalized pain
more than 3 months together with tenderness in eleven of
eighteen points are in accordance with fibromyalgia. Dis-
seminated pain including pain in right and left hemilaterals,
upper and lower back, axial skeleton such as cervical, dor-
sal, thoracic and lumbar. Diagnosis of fibromyalgia will be
ruled out by any concurrent disorder [1].

Another screening method for diagnosis of fibromyalgia
is LFESSQ which is successfully applied for screening of
fibromyalgia in both general and specific populations. This
questionnaire includes pain and fatigue as diagnostic cri-
teria [3]. In addition, FIQ was another diagnostic method
including 10 questions and is applied as an effectiveness
index for treatment [20].

The current meta-analysis is prone to some limitations
such as great heterogeneity between the primary results.
However, we combined the results using random effect
model and subgroup analysis. On the other hand, in most
of the primary studies, results were not presented based on
gender. Using different diagnostic methods and language
bias are other limitations for our study.

Combining various prevalences of fibromyalgia in gen-
eral population and different subpopulations reported in
primary studies was the main strength of this meta-analysis
which can be a suitable opportunity for researchers and
policymakers.

Conclusion

Our study showed that prevalence of fibromyalgia in gen-
eral population is considerably lower than that among
populations with specific disorders. It also more common
among women. In contrast to the general population, it
is important to investigate this disorder among people
with specific diseases. In addition, future studies should

apply more accurate diagnostic criteria and represent
the exact sampling tools and characteristics of the study
population.
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