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ORIGINAL ARTICLE

Prevalence of Juvenile Fibromyalgia Syndrome Among Children
and Adolescents and its Relationship With Academic Success,
Depression and Quality of Life, Corum Province, Turkey
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ABSTRACT

Objectives: This study aims to determine the frequency of juvenile fiboromyalgia syndrome (JEMS) among children and adolescents in Corum
Province, Turkey, and its impact by comparing the levels of academic success, depression and quality of life (QoL) in individuals with and without
JEMS.

Patients and methods: This was a cross-sectional study on 476 children and adolescents (245 boys, 231 girls; mean age 13.81+£2.3 years;
range, 9 to 17 years). The control group (non-JFMS group) consisted of 105 age- and sex-matched healthy participants (75 girls, 30 boys; mean age
14.1+1.8 years; range; 9 to 17 years). Participants’ sociodemographic data, parental information, and school achievement in addition to data on chronic
illness and drug use were collected via questionnaires (depression and Qol). A tender point (TP) examination was performed on each participant.

Results: Thirty-five (7.35%) of the participants (girls, n=25; boys, n=10) were diagnosed with JEMS. The number of minor JFMS diagnostic criteria,
number of TPs, depression level and number of days the participants were absent from school were significantly higher in the JEMS group compared
with the non-JFMS group (p<0.05). The mean grade point scores of the JEMS group were significantly lower than those of the non-JFMS group
(p<0.05). The QoL subgroup scores as assessed by physical functioning, emotional functioning, social functioning and school-related problems of
the JFMS group were significantly lower than the non-JFMS group (p<0.05). Age had a statistically significant negative correlation with QoL and
school-related problems (r= -0.421, r= -0.494; p<0.05, respectively). Depression was negatively correlated with QoL and school-related problems
(r=-0.672, r=-0.731; p<0.05, respectively).

Conclusion: Juvenile fibromyalgia syndrome affects QoL and can lead to school absenteeism, poor academic performance, depression and anxiety
among the school-age population. Early identification of JEMS and early intervention may be the most effective strategy for preventing problems
in later life.

Keywords: Depression, juvenile fibromyalgia syndrome, quality of life, school absenteeism, school success.

Juvenile fibromyalgia syndrome (JFMS) is an
idiopathic chronic pain syndrome that occurs in
children and adolescents, particularly teenage
girls. JFMS is associated with extra-articular
musculoskeletal system pain and specific tender
points (TPs). Additional common symptoms
include sleeping difficulties, fatigue, irritable
bowel syndrome, mood swings, subjective soft

tissue swelling and headaches. JFMS begins
in youngsters and is increasingly diagnosed in
adolescents.'® At present, 2-6.1% of school-age
children are thought to have JFMS.45

Juvenile fibromyalgia syndrome often persists
for years without diagnosis, with most patients
referred to specialists for chronic headaches and
chest or abdominal pain symptoms. Furthermore,
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costly assessments show normal findings.®
Although fibromyalgia syndrome (FMS) is the
known lead to important morbidity in adults, its
effects in childhood were not well known until
recently with studies on the topic beginning
to emerge.'®” As FMS can be associated with
chronic somatic and psychological symptoms in
adults, it is important that it is correctly identified
and treated during adolescence.®%°

As acknowledged in the literature, increased
pain, fatigue, and depression symptoms and
reduced quality of life (QoL) are seen in children
with JFMS compared to healthy children and
children with rheumatic disorders.*1° In a previous
study, children with chronic pain and their
caregivers experienced significant decrease in
QoL while anxiety and depression were also
common in these individuals.! The frequency
of certain psychological disorders in patients
with JFMS is unknown. Patients with JFMS
also have mild anxiety, such as in children with
other chronic pain conditions including juvenile
idiopathic arthritis or chronic low back pain.
Severe mood disorders can also be seen in
children with JEMS.®

Increased school absenteeism and declined
academic success have been documented in youth
with chronic pain.”'?13 School absenteeism was
reported to be nine days for adolescents with
primary pain, whereas 1.7 days absenteeism was
reported for those with juvenile arthritis.’® In one
study, 14% of patients reported three months or
more of school absenteeism. A community-based
study revealed similar findings, with 49% of those
aged 4-18 years who had chronic pain in the
previous three months absent from school due to
pain and absenteeism increasing with age.!

In this study, we aimed to determine the
frequency of JFMS among children and
adolescents in Corum Province, Turkey, and
its impact by comparing the levels of academic
success, depression and QoL in individuals with
and without JFMS.

PATIENTS AND METHODS

This cross-sectional study was conducted at
Hitit University Faculty of Medicine on 476 children
and adolescents (245 boys, 231 girls; mean age

13.81+2.3 years; range, 9 to 17 years) attending
secondary schools and high schools in Corum
Province, Turkey, between September 2017 and
June 2018. There are 42 secondary schools and
29 high schools in the city center with a total of
51,539 students. The sample size was calculated
according to these numbers and at least 380 were
found. A researcher then attended the schools
at a specified date and time to gather the data.
The control group (non-JFMS group) consisted
of 105 age- and sex-matched healthy students
(75 girls, 30 boys; mean age 14.1+1.8 vyears;
range; 9 to 17 years). The study was performed
by physical therapy and rehabilitation specialists.
A physiatrist visited the schools to fill in the
questionnaires and examine students. The study
protocol was approved by the Hitit University
Faculty of Medicine Ethics Committee. A written
informed consent was obtained from parents of
each participant. The study was conducted in
accordance with the principles of the Declaration
of Helsinki.

Cluster sampling was used in this study.
The schools were first grouped according to
their localization and two high schools and two
secondary schools were selected. The study group
was randomly selected from the total student list
obtained from the school and the proportion was
established by considering the number of sample
and number of female/male students. Appropriate
time for medical examination of the selected
students was determined by the school principal.

The sociodemographic data of the participants
and parental information were collected using
questionnaires, which also recorded information
on the presence of chronic illness and drug use.
Depression and QoL were evaluated with the
relevant questionnaire. Parents were also sent a
separate questionnaire about QoL. Parents were
asked to complete the questionnaire and send it
to school.

Students were examined by evaluating sensitive
points. TP examination was applied while the
student was in sitting position. Approximately
4 kg force was applied using the index finger to
the TP. The student was asked to say when she/he
felt pain. The 18 TP regions (nine pairs) specified
in the American College of Rheumatology criteria
were evaluated:!> suboccipital muscle adhesion
sites, the middle part of the upper edge of
the trapezius muscle, the frontal sides of the
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intertransverse space at C5-7, the part near the
inner margin over the scapular spine, second
costochondral junction, 2 cm distal region of
lateral epicondyle, the upper external quadrants
of the gluteus in the anterior fold of the gluteal
muscle, the area behind the greater trochanteric
spine and medial fat pad of the knee.

Fibromyalgia was described according to the
criteria of Yunus and Masi.'® Other than TPs,
there were 10 additional minor criteria: chronic
anxiety, fatigue, sleep disturbances, irritable
bowel syndrome, subjective soft tissue swelling,
headaches, numbness, pain affected by physical
activity and weather-related changes and stress.
JFMS was considered to be present with three
minor criteria and five TPs or five minor criteria
and four TPs.

The Children’s Depression Scale (CDS) was
used to evaluate depression levels. CDS is a
self-assessment scale developed for children and
adolescents between the ages of 6 and 17, while
supervision may be required for small children. The
scale contains 27 items, each of which having three
options. The child chooses the most appropriate
sentence based on the previous two weeks. Each
item is scored as 0, 1 or 2 regarding the severity
of symptoms. The maximum total score is 54, with
a higher total score indicating a higher level of
depression. The recommended cut-off point is 19.Y
The reliability and validity of the Turkish version of
the scale were confirmed previously.!®

Quality of life was assessed using the Pediatric
Quality of Life Inventory (PedsQL), developed
in 1999 by Varni et al.’® PedsQL is a 23-item
general QoL scale appropriate for use in large
populations (e.g. in schools and hospitals) in
healthy or sick children or adolescents. Each
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item is scored between 0 and 100. If the answer
to a question is ‘never’, it receives a score of
100, whereas responses of ‘rarely’, ‘sometimes’,
‘often’ and ‘always’ receive scores of 75, 50, 25
and 0, respectively. Higher PedsQL total scores
indicate better health-related QoL.2° The PedsQL
questionnaire has parent and child forms for
the 8-12 age group and parent and adolescent
forms for the 13-18 age group. In this study, the
parent form was completed by the caregiver, and
the child/adolescent form was completed by the
child/adolescent. Validity and reliability studies
of the Turkish version of PedsQL were conducted
previously for the two age groups.?22

Statistical analysis

The IBM SPSS version 22.0 software
(IBM Corp., Armonk, NY, USA) was used for the
statistical analysis of the findings. The Shapiro-
Wilk test was performed to determine the
normality of the data distribution. The Student’s
t-test was used for comparisons between two
groups of normally distributed quantitative
parameters, and the Mann-Whitney U test was
used for comparisons between two groups of
non-normally distributed quantitative parameters,
as well as for descriptive statistics (mean, standard
deviation, frequency). A Chi-square test, Fisher’s
exact test, the Fisher-Freeman-Halton test and
Yates's correction for continuity were used for
the comparison of qualitative data. Pearson’s
correlation analysis and Pearson’s correlation
coefficient (rho) were conducted for parametric
data, and Spearman’s correlation analysis and
Spearman’s rho were performed for nonparametric
data. Logistic regression analysis was applied for
multivariate analysis. Significance was assessed at
the p<0.05 level.

Table 1. Demographic data
JEMS group Non-JEMS group (control group)
n % Mean+SD Median n % Mean+SD Median p

Age (year) 14.8+2.3 14.1+1.8 0.091+
Sex

Girl 25 71.4 75 714

1.000%

Boy 10 28.6 30 28.6
Body mass index 20.5+3.5 19.1+3.0 0.026*t
Class 8.6+2.0 9 7.9+1.7 9 0.012*q
SD: Standard deviation; T Student’s t-test; F Yates’s continuity correction; § Mann-Whitney U test; * p<0.05.




Juvenile Fibromyalgia Syndrome, Academic Success and Quality of Life 71

Table 2. Evaluation of parental information among groups
JEMS group Non-JFMS group (control group)
n % Mean+SD n % Mean+SD P
Age of mother 38.9+4.8 39.5+4.5 0.532t
Age of father 43.3+4.8 43.8+5.5 0.659t
Education of mother
Primary school 17 48,6 27 25.7
Middle school 7 20 20 19
0.055%
High school 7 20 31 295
University 4 114 27 25.7
Education of father
Primary school 11 314 13 124
Middle school 5 14.3 9 8.6
High school 10 28.6 34 324 iy
University 9 25.7 49 46.7
Job of mother
Housewife 27 77.1 73 69.5 0.5179
Active working 8 229 32 30.5
Job of father
Active working 33 94.3 98 93.3 1.0008
Retired 2 5.7 7 6.7
Single parent
No 34 97.1 103 98.1
1.0008§
Yes 1 29 2 19
SD: Standard deviation; T Student’s t-test; ¥ Chi-square test; q Yates’s continuity correction; § Fisher’s exact test; * p<0.05.

RESULTS

Thirty-five students (7.35%) were diagnosed
with JEMS and compared with the 105 non-
JFMS control subjects. The demographic data of
both groups were summarized in Table 1. There
were no significant differences between the JFMS
group and non-JFMS group in terms of mean

age (p=0.091) or sex distribution (p=1.000).
Body mass index (BMI) was significantly higher
in the JFMS group than in the non-JFMS group
(p=0.026).

Data related to the parents of the students
diagnosed with JFMS and those of the non-JFMS
group were demonstrated in Table 2. There were

Table 3. Evaluation of various parameters between groups

JEMS group Non-JFMS group (control group)
n % Mean+SD Median n % Mean+SD Median P
Number of minor criteria 5.6x1.8 5 1.4+1.7 1 0.001*
Number of tender points 74x2.1 7 1.5+2.5 0 0.001*
Depression 15.7+£7.7 16 9.0+5.2 9 0.001*F
School absenteeism 10.0+£6 11 5.2+4.3 4 0.001*
Grade point mean 80.1+10.9 781 85.7+10.0 84.3 0.014*F
Depression presence 24 68.6 100 95.2 0.001*F

SD: Standard deviation; T Mann-Whitney U test; ¥ Fisher’s exact test.
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Table 4. Comparison of minor criteria between groups
JEMS group Non-JEMS group
(control group)
n % n % P
Fatigue
No 4 114 69 65.7
0.001*t
Yes 31 88.6 36 34.3
Sleep disturbance
No 8 229 79 75.2
0.001*t
Yes 27 77.1 26 24.8
Chronic anxiety or tension
No 8 229 92 87.6
0.001*t
Yes 27 77.1 13 124
Chronic headaches
No 15 429 94 89.5
0.001*t
Yes 20 57.1 11 10.5
Irritable bowel syndrome
No 31 88.6 104 99
0.014*f
Yes 4 114 1 1
Subjective soft tissue swelling
No 29 829 104 99
0.001*#
Yes 6 17.1 1 1
Numbness or tingling of the extremities
No 14 40 93 88.6
0.001*t
Yes 21 60 12 114
Pain modulated by weather
No 25 714 98 93.3
0.002"%
Yes 10 28.6 7 6.7
Pain modulated by physical activity
No 12 34.3 81 77.1
0.001*t
Yes 23 65.7 24 229
Pain modulated by stress or anxiety
No 11 314 83 79
0.001*t
Yes 24 68.6 22 21
* p<0.05; T Yates’s continuity correction; ¥ Fisher’s exact test.

no significant between-group differences in terms
of maternal or paternal ages, maternal education
levels or distribution ratios of maternal occupation,
paternal occupation or parental divorce. The
fathers of the students in the JFMS group
had lower levels of education (primary school
education only) (31.4% vs. 12.4%) (p=0.025)
(Table 2).

The number of TPs and minor diagnostic
criteria, depression levels and number of school
absences were significantly higher in the JFMS
group than in the non-JFMS group (p=0.001).

The mean school grade scores of the JEMS group
were statistically lower than those of the non-
JFMS group (p=0.014) (Table 3).

The between-group comparison of minor
diagnostic criteria revealed a statistically
significantly higher number in the JFMS group
than in the non-JFMS group (p=0.001) (Table 4).

When the mean QoL and specific aspects of
QoL (i.e. physical, emotional and social functioning
and school-related problems) were assessed, the
QoL of the JFMS group was significantly lower
than non-JFMS group (p=0.001). However,
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Table 5. Assessing total and subgroup levels of children’s quality of life according to children and parents
JEMS group Non-JEMS group (control group)
Mean+SD Median Mean+SD Median pt
PedsQL
Total quality of life 1,538.6+300.6 1525 1,910.5+250.0 1950 0.001*
Physical functionality 527.1+134 525 675.5+103.1 700 0.001*
Emotional functionality 276.4+103.4 300 391.9+78.1 400 0.001*
Social functionality 431.4+67.6 450 462.9+52.6 475 0.006*
School problems 301.4+92.3 300 387.6+77.3 375 0.001*
Parental assessment of PedsQL
Total quality of life 1,745+339.9 1775 1,892.0+282.5 1950 0.099
Physical functionality 585+148.3 600 628.2+146.7 675 0.206
Emotional functionality 350+101.6 362.5 391.4+81.2 400 0.090
Social functionality 436.3+114.8 475 463.8+53.1 475 0.399
School problems 348.8+101.8 375 412.2+76.8 425 0.011*
SD: Standard deviation; T Mann-Whitney U test; PedsQL: Pediatric Quality of Life Inventory; * p<0.05.

parental evaluation revealed that the JEMS group
had significantly lower levels in the school-related
problems subgroup compared to the control
group (p=0.011) (Table 5).

There was a negative correlation between age
and QoL (r= -0.421, p=0.012) and school-related
problems (r= -0.494, p=0.003). Also, there
was a negative correlation between depression
and childhood QoL (r= -0.672, p=0.001) and
school-related problems (r= -0.731, p=0.001).

There was a positive correlation between grade
score means and QoL (r= 0.432, p=0.010). There
was a negative correlation between maternal age
and the number of TPs (r= -0.547, p=0.001)
(Table 6).

The effects of school grade, absenteeism, mean
grade scores, depression, total QoL, physical,
emotional and social functioning, school problems,
fatigue, sleep disorders, tension, headaches,
subjective soft tissue swelling, increased physical

Table 6. Correlation of some variables in JFMS group
PedsQL School problems Physical Emotional Number of Number of
functionality functionality minor criteria tender points

Age

r -0.421 -0.494 -0.321 -0.184 -0.073 0.063

p 0.012* 0.003* 0.06 0.29 0.675 0.720
Age of mother

r 0.265 0.190 0.359 0.208 -0.547 0.193

p 0.124 0.275 0.034* 0.231 0.001* 0.266
Grade score mean

r 0.432 0.482 0.318 0.150 -0.06 0.009

p 0.010* 0.003* 0.063 0.391 0.734 0.957
Depression

r -0.672 -0.731 -0.316 -0.646 0.183 0.094

p 0.001* 0.001* 0.064 0.001* 0.293 0.59
School absenteeism

r 0.032 0.074 -0.088 0.186 -0.231 0.206

p 0.857 0.672 0.617 0.284 0.182 0.236
PedsQL: Pediatric Quality of Life Inventory; * p<0.05; Pearson’s Correlation Analysis + Spearman’s correlation coefficient analysis.
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Table 7. Evaluation of effective parameters on diagnosis by logistic regression

95% CI for OR

OR Lower Upper p
School absenteeism 1.139 1.006 1.29 0.040*
Emotional functionality 0.989 0.982 0.996 0.002*
Fatigue 4.845 1.088 21.582 0.038*
Chronic anxiety or tension 8.789 2.419 31.93 0.001*
Numbness or tingling of the extremities 8.83 2.345 33.242 0.001*
Constant 0.358 0.418

OR: Odds ratio; CI: Confidence interval.

activity and stress-related parameters on JFMS
were evaluated using backward stepwise logistic
regression analysis. The Nagelkerke R square
value was 0.714, and the explanatory coefficient
of the model was good (89.3%). According to
the model, the effects of absenteeism, emotional
functioning, fatigue, tension and numbness
were statistically significant, with absenteeism,
emotional functioning, fatigue, tension and
numbness having a 1.139, 0.989, 4.845, 8.789
and 8.830 times disease-enhancing effect,
respectively (Table 7).

DISCUSSION

In our study, JEMS was detected in 7.35% of the
students in Corum province. Among the students
with JEMS, depression and school absences were
higher and school performance and QoL were
lower compared with the control students.

Studies investigating the prevalence of JFMS in
the literature are very limited. Studies conducted
in various countries found that the prevalence
of JFMS in school children varied from 1.2 to
6.2%.2325 JFMS has been reported in 7-15%
of patients applying to pediatric rheumatology
clinics.? Discord in the reported rate of fibromyalgia
may be the result of differences in populations,
methodology and diagnostic criteria. In our study,
the diagnosis of JFMS was established according
to the Yunus and Masi criterial® and our results
were similar to the literature.

Children with JFMS experience severe pain,
which contributes to the emergence of other
symptoms, such as fatigue, sleep disturbance,
stress, anxiety and depression.® Fatigue is

a subjective manifestation of many chronic
conditions, including neurological and
inflammatory conditions. Previous research
reported that fatigue and non-restorative sleep
were relatively common in FMS and that they
contributed to increased levels of functional
impairment.2® Fatigue was reported in 96.7% of
FMS patients, and 68.9% of patients reported
sleep disturbances.” Symptoms associated with
fibromyalgia include non-restful sleep (100%),
fatigue (91%), chronic anxiety (56%), chronic
headache (54%) and subjective soft tissue
swelling (61%).1® Similarly, in the present study,
JFMS patients had high rates of fatigue, sleep
disturbances/tension and headaches (88.6%,
77.1% and 57.1%, respectively). The most
common factors associated with JFMS are
chronic anxiety, numbness or tingling in the
extremities and fatigue.3! Lynch-Jordan et al.?’
found similar findings in a study on 94 JMFS
patients. The same study indicated that pain
severity and perceived social support were
important parameters in predicting depressive
symptoms. In another study, 78% of JFMS
patients were diagnosed with at least one
psychiatric disturbance.® In addition, the most
common psychiatric diagnoses were anxiety
disorders (46.2%). Arnold et al.?®> reported that
the rate of depression in those with JFMS was
16.4%, whereas Durmaz et al.” reported a figure
of 42.6%. The rate of depression in the JEMS
group in the present study was 31.4%, which was
significantly higher in the control group.

Patients with chronic pain experience
functional difficulty in their everyday activities.
These difficulties lead to limitations in their social
lives, including social interactions.?’” In common



Juvenile Fibromyalgia Syndrome, Academic Success and Quality of Life 75

with other patients with chronic pain, previous
research demonstrated that individuals with
JFMS experience decreased Qol.?8 For example,
Durmaz et al’” found a significantly lower QoL
in children with JFMS. Kashikar-Zuck et al.?®
reported significant difficulty in daily QoL in
adolescents and children with chronic pain,
such as JFMS and back pain. This study also
demonstrated that psychological distress caused
emotion-focused avoidance as a coping strategy
and that this coping strategy was associated with
increased disability levels in children.?® In our
study, the QoL of the students with JFMS was
significantly lower than the non-JFMS group when
the subgroups were assessed. However, according
to the parents' assessment, only school-related
problems were lower than in the non-JFMS group
in terms of QoL.

School attendance is an important factor in
the development of children and adolescents. A
previous long-term follow-up study showed that
school absenteeism causes economic, social and
psychiatric problems in adulthood.®?3! Research
also showed that recurrent school absences in
patients with chronic pain can lead to significant
functional impairments, such as decreased
academic performance and a decreased ability
to cope with school-related difficulties.!®* Previous
studies on adolescents with JEMS reported school
absenteeism figures of 2.88 days per month.3?
and 22.6 days per academic year.®® Pain-related
conditions, such as fatigue, headaches, an irritable
bowel, dysmenorrhea and sleep problems, were
found to be the most frequent reasons associated
with school absenteeism and the most common
psychiatric disorder associated with school
absenteeism was depression.?? However, some
studies suggested that school absences were not
always related to pain intensity or psychological
variables.”?* In our study, school absenteeism
(11 days per year) was significantly higher in the
JFMS group. However, there was no relationship
between absenteeism and depression, QoL and
the number of TPs.

In terms of the effect of chronic pain on
children’s performance in school, some studies
reported that it negatively affected functioning, 534
whereas other studies reported no such effect.?:33
Some of these studies reported that child-specific
psychosocial factors and the child’s parents played
more important roles than pain did in the child’s

performance (functioning) in school.?>** However,
Logan et al.?® reported that many adolescents with
chronic pain between the ages 12 and 17 years
had high levels of school absenteeism, poor
grades and decreased school success due to
perceived pain. Durmaz et al.” also reported that
school performance was low in patients with
JFMS. In the present study, school success was
significantly lower in the JFMS group compared
with that in the non-JFMS group. Although QoL
affected academic success in school, depression,
the number of TPs and the presence of minor
diagnostic criteria were not associated with school
achievements.

Our study demonstrated that the JEMS group
had higher BMIs. Bennett et al.?® reported that
70% of 2,596 adult FMS patients had BMiIs
greater than 25 kg/m2 and 43% had BMIs
greater than 30 kg/mZ2. In another study, 44.7%
of FMS patients were obese and 36.8% were

overweight.?” These issues need to be investigated
in JEMS.

There are some limitations of our study. The
most important is that JMFS was diagnosed based
on a clinical point of view, and no laboratory tests
were performed. Some symptoms of fibromyalgia,
such as insomnia and fatigue, are general and may
be caused by multiple medical conditions. Such
conditions could not be excluded due to the nature
of the study that involved a school-based setting.

In conclusion, JFMS may have negative effects
on the QoL of school-age children and may lead to
school absenteeism, poor academic performance,
depression and anxiety. Early identification of
JFMS and early interventions may be the most
effective strategy to prevent problems that may
arise in adulthood.
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