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Abstract

Objective: Generalized joint hypermobility (GJH) and fibromyalgia syndrome (FMS) are two clinical conditions that may cause common musculoskeletal pain 
during childhood. Our study aimed to evaluate the frequency of juvenile FMS and GJH in children aged 11-18 years in the province Trabzon as well as to 
evaluate the correlation between these two conditions. 
Material and Methods: This cross-sectional study was conducted in 437 students aged 11-18 years who received education in Trabzon. 
Questionnaire forms were filled, and each student was examined. The children reported to have any disease were excluded from the study. GJH 
was diagnosed according to criteria of Beighton diagnosis. The presence of FMS was determined according to the 1990 American College of 
Rheumatology classification criteria. A total of 437 students [209 girls (52.2%) and 228 (47.8%) boys] participated in the study. The mean age was 
14.3±1.7 years for girls and 14.7±1.79 years for boys.
Results: The frequency of GJH was found to be 9.1% and that of FMS was found to be 5.9% for children included in the study. Although significant 
difference was observed among the female and male participants in terms of the frequency of GJH (p=0.023), no such difference was detected in of the 
frequency of FMS (p=0.065). A statistically significant and highly negative correlation was found between age and Beighton score (r=-0.187, p<0.001). 
A statistically significant and highly negative correlation was found between body mass index and Beighton score (r=-0.097, p<0.05). There was a 
correlation between success level at school and tender points. Both FMS and GJH were detected in one patient. No correlation was detected between 
Beighton score and tender points.
Conclusion: Similar to children in other countries, GJH and FMS are also non-rare clinical conditions in Turkey.
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Introduction

Generalized joint hypermobility (GJH) is a clinical condition 
that may occur alone or concomitantly with various symptoms 
during childhood. GJH may occur concomitantly with the find-
ings of musculoskeletal system and especially with joint pain 
(1). GJH declines with age from childhood, is about three times 
more common in females than males, and is seen more often 
in Asian and African races. General population studies on chil-
dren (from seven studies) show figures comparable to those on 

adults, with a prevalence of 10%-15% in boys and 20%-40% in 
girls on ages 11-17 years (2). 

Fibromyalgia syndrome (FMS) is characterized by chronic 
and generalized musculoskeletal system pain, severe fatigue, 
and non-relaxing sleep. Although FMS is not identified in adults, 
it is often seen in children and adolescents and is defined as pri-
mary juvenile FMS (3). Features of FMS are often encountered in 
GJH patients. Evidence is inconsistent regarding whether there is 
a true association between the two conditions (2). 



In our study, we aim to show the prevalence of GJH and 
FMS in children of 11-18-year age group and to provide guiding 
information for rheumatologists and pediatricians who are inter-
ested in this subject. Thus, the frequency of these diseases will 
be determined in healthy school children and the correlation 
between these diseases and musculoskeletal system complaints 
of these children will be shown.

Material and Methods
The study was planned to determine the frequency of GJH 

and FMS in children aged 11-18 years who received education 
in the schools at the city center of Trabzon and its districts. At 
the first stage, Provincial Directorate for National Education was 
contacted and an official permission was obtained with an aim 
to scan the students at a rate to reflect the population. Thereaf-
ter, an application was made to the local Ethics Committee and 
the approval of Ethics Committee was obtained for the study.

In order to cover the students of all groups of income and edu-
cation status and to consider the geographical factors, the schools to 
be scanned were selected from both the city center and its districts. 
The number of students representing the studied age group was de-
termined to be 7075 at the schools of Trabzon city center and 9930 
at district schools. It was calculated that at least 384 students should 
be included, with a confidence ratio of 95%, the highest preva-
lence of 10%, and a deviation of 3%. For the city and each district, 
the students to be included in the study were distributed propor-
tional to the student population of the city and district. The schools 
that were determined in the city and its districts were visited. Two 
questionnaire forms each and a parent consent form were provided 
to 437 students who were selected through random sampling. In 
the first form, questions were asked to obtain information on issues 
such as demographic characteristics, education level of parents, fre-
quency of presentation to a health institution, family income level, 
success at school, consanguineous marriage among parents etc. In 
the second form, questions were asked to evaluate the musculoskel-
etal system complaints. Parent consent forms, which were provided 
together with the forms, were distributed to the students. One week 
later, the schools were revisited, questionnaire forms and permission 
documents were evaluated, and detailed information was obtained 
regarding the examination to be performed in 437 children without 
any chronic disease and the children from whom a parent consent 
form needed to be obtained. It was explained that the examination 
is a short, harmless, and painless procedure.

During the examination stage, an appropriate enclosed place 
was initially determined at school. Thereafter, the examination of 
the students determined under the supervision of a teacher as-
signed by the school administration was performed by a physio-
therapist and a pediatrician. The criteria of Beighton were used for 
the diagnosis of hypermobility, and the criteria defined by American 
College of Rheumatology (ACR) in 1990 were used for the diagnosis 
of fibromyalgia (4,5). Scores of 5 and above in the criteria of Beigh-
ton were evaluated as GJH. The range of motion was measured by 
a goniometer (Baseline, Nexgen, Quebec, Canada). 

Statistical Analysis
Suitability of the data obtained with measurement was exam-

ined using the Kolmogorow-Smirnov test. For the comparison of 
measurement data of two groups, the Student t-test was used for 
data suitable for normal distribution and the Mann-Whitney U test 

was used for data not suitable for normal distribution. For the com-
parison of multiple groups, ANOVA (post-hoc Bonferroni) was used 
for data suitable for normal distribution. The Chi-square test was 
used to compare qualitative data. During the review of the correla-
tion analysis, Pearson correlation analysis was used for data suitable 
for normal distribution and Spearman correlation analysis was used 
for data not suitable for normal distribution. The data obtained with 
measurement was indicated as the arithmetical mean ± standard de-
viation and the data obtained with counting was indicated as num-
ber (%). A p-value of <0.05 was assumed to be the significance level.

Results

A total of 437 students, 209 of whom were girls (52.2%) 
and 228 (47.8%) of whom were boys, participated in the 
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Table 1. Distribution of participants as per sociodemographic 
characteristics

  Girl Boy

  Mean±SD  Mean±SD 

Age (years) 14.3±1.7 14.7±1.7

BMI (kg/m2) 21.2±3.5 21.6±3.8

Sociodemographic characteristics  n %

Gender   

 Girl  209 47.8

 Boy  228 52.2

Location   

 City center 172 36

 District center 265 54

Presentation to health institutions 
(within the last year)

 0-3 times 320 73.2

 3-5 92 21.1

 Above 5 25 5.7

Joint pain 

 Yes 160 36.6

Frequency of physical activity

 None 67 15.4

 1 day a month 60 13.5

 1 day a week 121 27.8

 2-3 days a week 115 26.4

 1 day to 2 h a day 74 16.9

Total  437 100

BMI: body mass index

Table 2. Frequency of generalized joint hypermobility and 
fibromyalgia syndrome in the participants

 Girl n (%) Boy n (%) Total n (%) p

Generalized joint  26 (12.4) 14 (6.1) 40 (9.1) 0.023 
hypermobility  

Fibromyalgia  17 (8.1) 9 (3.9) 26 (5.9) 0.065 
syndrome 
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study. The subjects’ mean age was 14.3±1.7 years for girls 
and 14.7±1.79 years for boys. The body mass index (BMI) of 
the girls was 21.2±3.5 kg/m2 and of the boys was 21.6±3.8 
kg/m2. One hundred seventy-two (36%) students partici-
pated from the city center and 265 (54%) from the district 
centers. The presentations of the students to the health insti-
tution for any complaint in 1 year were examined: 320 stu-
dents (73.2%) presented to the health institution 0-3 times, 
92 (21.1%) presented 3-5 times, and 25 (5.7%) presented 
more than 5 times. The students participating in the study 
were questioned in terms of presence and the time of previ-
ous joint complaints. Accordingly, the number of participants 
who previously had a joint-related complaint was found to 
be 160 (36.6%), 44 (10.1%) of whom had a joint-related 
complaint 3 months previously, 21 (4.9%) had it 6 months 
ago, 40 (9.1%) had it 1 year ago, and 55 (12.5%) had it 
more than 1 year previously. The distribution of participants 
as per several sociodemographic characteristics is provided 
in Table 1.

Upon review of the frequency of GJH and FMS, the fre-
quency of GJH was 9.1% and of FMS was 5.9%. Twenty-
six of 40 participants in whom GJH was detected and had 
a Beighton score of 5 and above consisted of girls (12.4% 
of the girls). The number of male participants in whom GJH 
was detected was found to be 14 (6.1% of the boys). Upon 
review of frequency of FMS, the total number of tender points 
in 26 participants was 11 and above as per the ACR criteria, 
17 (8.1%) of them consistee of female participants and nine 
of them (3.9%) of male participants. There was a significant 
difference between female and male participants in terms of 
the frequency of GJH (p=0.023). No significant difference was 

found between female and male participants in terms of the 
frequency of FMS (p=0.065). One patient met the diagnostic 
criteria of both FMS and GJH. When the cut-off value for GJH 
was 4 and above, the prevalence of the disease was found to 
be 13.9%. In such a case, only one patient met the diagnostic 
criteria of both diseases. The participants’ frequency of GJH 
and FMS is provided in Table 2.

On the evaluation of tender points, the tender point value 
was 1.5±3.2 in the group with no joint complaint and was 
2.2±3.6 in the group with joint pain. Statistical significance 
was detected between both groups (p=0.005). Upon dividing 
the students as “present” and “absent” as per previous trauma 
history, no statistically significant difference was detected in 
both groups in terms of Beighton score and frequency of ten-
der points. 

The correlation between age, number of tender points, fre-
quency of performing exercise, BMI, and Beighton score of par-
ticipants was studied. A statistically significant and poor corre-
lation was observed between age and BMI (r=0.300, p<0.001). 
A statistically significant and highly negative correlation was 
found between age and Beighton score (r=-0.187, p<0.001). 
A statistically significant and highly negative correlation was 
found between BMI and Beighton score (r=-0.097, p<0.05). 
The correlation between age, tender points, frequency of per-
forming exercise, BMI, and Beighton score of participants’ is 
shown in Table 3 (r, coefficient of correlation). No correlation 
was detected between Beighton score and the number of ten-
der points.

The students were divided into three groups, “very 
good,” “good,” and “pass,” according to per the success 
level at school. The corresponding number of tender points 
in the three groups was 2.6±4.1, 1.6±3.2, and 1.5±3.1. Ac-
cordingly, there was a statistically significant difference be-
tween the number of tender points and the success level 
at school (p=0.033). There was no statistical significance 
between the success level at school and Beighton score 
(p=0.062). The correlation between participants’ success 
level at school, Beighton score, and tender point is shown 
in Table 4.
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Table 4. Review of the correlation between participants’ success 
level at school, Beighton score, and frequency of sensitive point  

 Very good Good Pass p

 Mean±SD  Mean±SD  Mean±SD  

Tender point 2.6±4.1 1.6±3.2 1.5±3.1 0.033

Beighton score 1.8±1.8 1.4±1.7 1.1±1.6 0.062

Table 3. Showing the correlation between age, sensitive points, frequency of performing exercise, BMI, and Beighton score (r, coefficient 
of correlation)

   Frequency of  
 Age Tender point performing exercise BMI Beighton score

Age 1 -030 -0.082 0.300** -0.187**

Tender point -0.30 1 -0.054 -0.016 0.048

Frequency of doing exercise -0.82 -0.054 1 0.006 -0.040

BMI  0.300** -0.016 0.006 1 -0.097*

Beighton score -0.187** 0.048 -0.040 -0.097* 1

*p<0.05; **p<0.001. BMI: body mass index



Discussion

GJH and FMS are the diseases that may cause musculoskel-
etal system pain during childhood. In our study, we investigated 
the frequency of GJH and FMS in our region and found the prev-
alence of GJH as 9.1% and of FMS as 5.9%.

GJH is a clinical syndrome that is characterized by the fact 
that the joints have a range of motion above normal levels 
without a correlation with any systemic rheumatic disease. 
The specific definition of GJH was shown by Kirk et al. (6) in 
1967. 

FMS is a non-joint rheumatic disease characterized with gen-
eralized body pain, for which the etiology is not determined, 
sensitivity in certain anatomic regions, decreased pain threshold, 
sleep disorders, fatigue, and often with psychological problems. 
Fibromyalgia is considered to be common in children. However, 
it is quite difficult to determine the symptoms in children and 
the prevalence of the disease in children is not well understood. 
Clinical properties of juvenile FMS resemble those of adult FMS. 
It was first reported by Yunus et al. (7) in 1985. It often starts at 
the age of 13-15, and girls are affected at a higher rate. GJH and 
FMS are also common in children, often cause musculoskeletal 
system pain, and are not considered at the first glance. In our 
study, we tried to determine the prevalence of GJH and FMS in 
children of 11-18-year age group and to provide guiding in-

formation for clinicians. Thus, the frequency of this disease will 
be determined in healthy school children, and the correlation 
between these diseases and musculoskeletal system complaints 
of these children will be shown.

Although GJH is found in nearly 5-15% of healthy individuals 
in the society without any symptoms, it may result in complaints 
of chronic pain in some (8,9). Previous studies have shown that 
hypermobility decreases with increasing age (10,11). It was 
reported that the prevalence of hypermobility is between 10 
and 25% in children (12). On the basis of the differences in the 
scoring system and the fact that the diagnostic criteria used to 
define the disease have multiple choice, it was observed that the 
hypermobility showed a wide range such as 3%-43% (13,14). 
The prevalence of GJH in children of various populations is 
shown in Table 5 (15-19).

In Turkey, 861 children between ages 13-19 years of age were 
examined by Seçkin et al. (12); GJH was detected in 101 of these 
children (11.7%). The prevalence of GJH was found to be 7.2% in 
boys and 16.2% in girls. In addition, in another study performed 
by Yıldırım et al. (20) in Turkey, a total of 857 children (428 girls, 
429 boys) with a mean age of 10.5±2.4 years (the limit is 6-16 
years) were examined. In 118 of 857 children (13%), GJH was 
detected in 85 girls (19.9%) and 33 boys (7.7%). In this study, 
children with a limit value above 6 points in the diagnostic crite-
ria of Beighton were considered as having GJH. In our study, the 
prevalence of GJH was 9.1%. The value of 9.1% compared with 
11.7% in the study by Seçkin et al. (12) may result from the use of 
a limit value of 4 points in the Beighton scoring system. 

There is no internationally accepted consensus regarding 
the threshold value among the authors who use Beighton cri-
teria. Although the threshold value is considered to be 4 in the 
Beighton scoring system (8,14), Dolan et al. (21) considered the 
values of 2 and above as hypermobile in the Beighton scoring 
system in their study. In addition, Mikkelsson et al. (22) sug-
gested that the threshold value of Beighton score should be 6 
and above in the diagnosis of hypermobility. As it can be seen, 
this diversity causes different results in the calculations of the 
incidence and prevalence.

One of the most common complaints during childhood is 
musculoskeletal system pain. As shown by various studies, one 
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Table 6. Studies that examine the correlation between joint pain 
and hypermobility

                            Patients with joint pain

 Patient population, Hypermobile Non-hypermobile
Study Age range (year) n (%) n (%)

*Gedalia (13) Students, 6-14 53 (40) 52 (17)

*El-Garf (18) Students, 6-15 161 (16) 836 (10)

**Seçkin (12) Students 101 (17) 760 (15)

*Diaz (23) Male soldiers, 17 223 (10) 452 (4)

*Larsson (10) Musician 18-68 198 (5) 462 (18)

**Al-Rawi (24) Students, 20-24 528 (13) 1246 (12)

*p<0.05; **p>0.05

Table 5. Frequency of hypermobility in various populations

Population Age range Number of cases (n)  Hypermobility  (%) Hypermobility (%) Girl/Boy 

*Spanish study (15) 4–14  222 55 (71%, <8 y) 

**Brazilian study (16) 4–7  1120 64.6 

*Dutch study (15) 4–12  776 26 (4–9 y)
   5 (10–12 y) 

*Icelandic study (17) 12  267 26.7 40.5/12.9

*Egyptian study (18) 6–12  997 16 

**American study (19) 5–17  260 12 18.3/6.7

***Our study 11–18 437 9.1 12.4/6.1

*Beighton limit value≥4/9; **Beighton limit value≥3/9; ***Beighton limit value≥5/9
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of the significant reasons for extremity pain is GJH (10,12,13). 
In our study, no significant correlation was found between GJH 
and joint pain. The studies on the correlation between joint pain 
and GJH are summarized in Table 6 (23,24).

In Turkey, no study was performed on FMS prevalence in 
healthy children. In our study, FMS was detected in 26 of 437 
(5.9%) students, 17 (3.9%) of them were female students and 9 
(2%) were male students. 

Upon review of the difference in the prevalence of FMS be-
tween genders, female participants were predominant in major-
ity of the studies on adults (25,26). In these studies, statistically 
significant difference was detected in terms of FMS between 
women and men. In our study, the prevalence of FMS was found 
to be 8.1% in girls and 3.9% in men. Also, as the success level 
of children at school increased, the number of tender points 
increased as well. The fact that that the children are subject to 
exam marathons at a very early age as well as the intense physi-
cal–psychological stress factors they experience may be sug-
gested as an assumption regarding this issue.

There are publications that examined the correlation be-
tween FMS and GJH in the literature. In a study on adult women 
by Şendur et al. (27) in Turkey, hypermobility was detected at a 
ratio of 46.6% of women with FMS compared with the ratio of 
28% in the control group. Thus, GJH was found to be statistically 
significant in the FMS group. In a study conducted in 338 chil-
dren at ages 9-15 years by Gedalia et al. (13), GJH was detected 
in 17 of 21 children (81%) with FMS, and FMS was detected in 
17 of 43 (39%) children with GJH. Also, in this study, a statisti-
cally significant difference was found between GJH and FMS.

In a study that investigated patients who presented with 
the complaint of generalized pain at the rheumatology clinic, 
the following were reported: the hypermobility ratio was equal 
in the control group and the patients diagnosed with FMS, 
FMS and GJH are two different and uncorrelated diseases, and 
the GJH ratio was higher in patients who did not fully meet 
the ACR criteria although they had a complaint of generalized 
pain (28).

In patients with FMS, majority of the tender points are lo-
calized in musculotendinous junctions. Therefore, sensitivity 
may also be detected in tender points in patients with GJH. 
Patients with GJH may be misdiagnosed because of detecting 
sleep disorder and sensitivity in tender points as well as gen-
eralized or localized muscle and joint complaints (29). Studies 
supporting this opinion are available in the literature. Hudson 
et al. (8) detected that some of the patients with GJH who 
presented at the rheumatology clinic were diagnosed with soft 
tissue rheumatism. Biro et al. (9) reported that they detected 
generalized musculoskeletal system pain in 6% of the children 
with GJH who presented at the pediatric clinic. However, in 
our study, no significant correlation was found between GJH 
and FMS.

On average, children and adolescents have a higher ratio 
of range of motion compared to adults. As also confirmed by 

our study, this ratio decreases with increasing age. In time, this 
decrease, whether physiologically or pathologically, varies with 
individuals and population. It is clear that it is not certain wheth-
er the individuals who are considered hypermobile by various 
scoring systems would definitely have a history of musculoskel-
etal system problems or would develop such problems in their 
lifetime.

Consequently, similar to other countries, joint hypermobility 
is a common clinical picture during childhood in Turkey as well. 
Joint hypermobility in Turkish children is more common in girls, 
and its frequency decreases with increasing age. In majority 
of the previous studies, it was suggested that when physicians 
make a differential diagnosis for complaints of musculoskeletal 
system and, especially, of joint pain, they must also consider 
joint hypermobility. Because no correlation was found between 
joint pain and GJH in our study, before mentioning GJH as a rea-
son for pain in children, a differential diagnosis of other diseases 
that may cause joint pain must be made. In addition, the FMS 
prevalence of 5.9% in our study indicates that FMS is quite a 
common disease in children as well. 

Conclusion

While reviewing the complaints of musculoskeletal system in 
children, FMS must be considered in the differential diagnosis. 
Similar to children in other countries, GJH and FMS are also non-
rare clinical conditions in Turkey.
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