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Summary. Juvenile fibromyalgia syndrome (JFMS) is a chronic condition characterized by symptoms of
chronic diffuse musculoskeletal pain and multiple painful tender points on palpation. It is often accompanied
by fatigue, disorders of sleep, chronic headaches, irritable bowel syndrome, and subjective soft tissue swelling.
The complexity of the presenting clinical picture in JPFS has not been sufliciently defined in the literature.
Similarities to adult fibromyalgia syndrome in JEMS are often difficult to compare, because many of the
symptoms are “medically unexplained” and often overlap frequently with other medical conditions. However,
a valid diagnosis of JFMS often decreases parents’ anxiety, reduces unnecessary further investigations, and
provides a rational framework for a management plan. The diagnostic criteria proposed by Yunus and Masi in
1985 to define JFMS were never validated or critically analyzed. In most cases, the clinical diagnosis is based
on the history, the physical examination that demonstrates general tenderness (muscle, joints, tendons), the
absence of other pathological conditions that could explain pain and fatigue, and the normal basic labora-
tory tests. Research and clinical observations defined that JEMS may have a chronic course that impacts the
functional status and the psychosocial development of children and adolescents. This paper briefly reviews
the existing knowledge on JEMS focusing on the diagnosis, clinical and the epidemiological characteristics in
children and adolescents for better understanding of this disorder. (www.actabiomedica.it)
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to result from persistent neuronal dysregulation, over-
active ascending pain pathways, and a deficiency of

Chronic pain (defined as persistent and recurrent
pain) is a significant problem in the pediatric popula-
tion, conservatively estimated to affect from 20% to
35% of children, especially adolescents, around the
world (1). In general, pain can be categorized into 3
types that sometimes overlap: nociceptive or peripheral
pain (related to damage of tissue by trauma or inflam-
mation); neuropathic pain (associated with damage of
peripheral or central nerves); and centralized pain (has
no identifiable nerve or tissue damage and is thought

descending inhibitory pain pathways) (2).
Fibromyalgia syndrome (FM) is an idiopathic
condition, of a yet unidentified aetiology, characterized
by chronic widespread musculoskeletal pain, fatigue
and sleep disorders. The pain is not caused by local in-
flammation but may be due to abnormal function of
pain receptors in the brain (3, 4)
Patients with FM commonly experience symp-
toms for several years prior to diagnosis. Repeated and
often expensive laboratory investigations, frequent
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healthcare visits, and referral to a wide range of spe-
cialists contribute to considerable discomfort and cost
to patients.

Recent guidelines are in agreement that the di-
agnosis remains clinical, and the purpose of a precise
physical examination and limited laboratory investi-
gations is to exclude other somatic diseases that have
similar symptoms (3, 4).This has fostered a sense of
insecurity in health care professionals leading to un-
necessary investigations, excessive medicalization of
patients (5, 6), and referral to numerous pediatric spe-
cialists (e.g., neurologists, rheumatologists, pain medi-
cine) before the identification of the syndrome.

Although children and adolescents can meet the
criteria of FM for adults (3), no general consensus has
been achieved for the diagnosis and management of
children and adolescents with chronic widespread pain
(7).

This paper reviews briefly the existing knowl-
edge regarding the diagnosis as well as the clinical
and epidemiological characteristics of FM for better
understanding of the juvenile fibromyalgia syndrome

(JEMS).

Brief history of fibromyalgia

In 1592, in the book “Liber de rheumatismo”,
Guillaume deBaillou described some of muscular pains
similar to FM. This is probably the very first medical
description of FM. An important step was made by
William Balfour (8), a surgeon in Edinburgh who was
the first, in 1815, to describe “A special pain, usually
driven by an inflammatory action, involving fibrous
and white tissues, belonging to muscles and joints, like
tendons, aponevroses”. He called this widespread pain
“fibrosistitis.”

In 1880, an U.S. psychologist named Beard wrote
about a collection of symptoms consisting of fatigue,
widespread pain, and psychological disturbances. He
called it ‘neurasthenia’ and attributed the problems to
the stress of modern life (9). For many years, lack of
a unifying aetiology and a universal terminology hin-
dered the understanding and recognition of FM.

In 1904, a pathologist, Ralph Stockman, reported

evidence of inflammatory changes occurring in the

fibrous, intramuscular septa of biopsies from afflicted
patients (10). That finding led Gowers W. (11) to in-
troduce the term “fibrositis” to describe the inflamma-
tion of fibrous tissue in his description of low back pain.
In subsequent years, the terms fibrositis, fibromyositis,
psychogenic, psychosomatic, or muscular rheumatism
have all been used as descriptors for this syndrome.

The term “fibromyalgia” was first used by the No-
bel Prize winner, Hench in 1976 (12). Smythe and
Moldofsky (13), and Yunus et al. (14) formulated di-
agnostic criteria for FM, while Miiller and Lauten-
schliger (1990) formulated diagnostic criteria for gen-
eralized tenomyopathy (15). The main manifestations
were defined as pain in multiple parts of the body, in
addition to constitutional and vegetative manifesta-
tions, and local hyperalgesia at muscle and tendon in-
sertions (“tender points”).

Between the 1970s and the 90s, the recognition
of the disease was an important step both for patients
and physicians. The disease received a name, diagnostic
criteria, and assessment tools.

In 1990 the American College of Rheumatology
(ACR) first established criteria for the classification
and diagnosis of the disease (16). New ACR classifica-
tions came into effect in 2010 (17),2011(18) and 2016
(19) to validate the clinical diagnosis of FM.

Prevalence of fibromyalgia in children and

adolescents

The prevalence of FM in adults is about 2% (95%
CI, 1.4-2.7). It is higher among women (3.4%) than
men (0.5%). The average age of diagnosis in adults is
around 40-50 years, and 13-15 years for children and
adolescents (3, 6, 20).

The reported prevalence of JEMS varies widely
probably reflecting differences in ethnicity, socio-cul-
tural background, psychological traits of the popula-
tion and diverse methodologies that have been used in
the published studies (21, 22).

The prevalence of JEMS reported in the literature
in different countries is summarized in Table 1.

JEMS has a prevalence around 1-6%, more com-
mon in girls, and can be seen in children of all ages.
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Table 1. Prevalence of juvenile fibromyalgia syndrome in children and adolescents: review of the literature

References Diagnostic criteria Cohort variables Country/ prevalence

Buskila et al. 1990 ACR criteria 338 healthy school children, Israel

J Rheumatol 1993; 20(2): 179 boys and 159 girls,aged 9 Prevalence 6.2%.

368-70. to 15 yrs.

Clark et al. 1990 ACR criteria. 548 children, 264 boys and 284 Mexico

J Rheumatol 1998; 25(10): girls, aged 9-15. Prevalence 1.2%.

2009-14.

Mikkelsson et al. Structured pain questionnaire 1626 third and fifth grade Finland

Pain 1997; 73(1): 29-35 to assess the prevalence and schoolchildren Prevalence 1.3% at baseline.

and persistence of self-reported

J Rheumatol 1999; 26(3): musculo-skeletal pain symptoms

674-82. and disability caused by pain.

Weir et al. ICD-9 criteria (*) 2595 incident cases of adult US.A

J Clin Rheumatol 2006; and juvenile FMS The estimated prevalence per

12(3): 124-8. age group was: 0.5 to1% for
0-4 yrs; 1 to 1.4% for 5-9 yrs;
2 to 2.6% for 10-14 yrs; and
3.5 to 6.2% for 15-19 yrs.

Fuda A et al. A questionnaire was completed 2000 students: 960 boys (48%) Egypt

Egypt Rheumatol Rehabil by students. A clinical diagnosis  and 1040 girls (52%). Prevalence 1.2%.

2014; 41: 135-138 of FM was established in only

25 cases.

Ages: 9-15 yrs, mean 11.9 yrs

Legend: JEMS: Juvenile fibromyalgia syndrome; FM: fibromyalgia; (*) International Classification of Diseases, 9th Revision, Clinical
Modification (ICD-9-CM) codes to identify fibromyalgia cases (ICD code 729.1).

Pathophysiology

Current evidence indicates that FM is the re-
sult of the combination of a genetic predisposition
and various extrinsic stressors that result in a process
called central sensitization of the central nervous sys-
tem (CNS) (23-26). Central sensitization is a com-
plex phenomenon in which there is hyperexcitability
of central nociceptive circuits brought on by activity
dependent changes in synaptic transmission. This in-
creased sensitization involves changes in receptors,
neurotransmitters, ion channels and signalling path-
ways in the central nervous system to such an extent
that even innocuous non-nociceptive stimuli are per-
ceived as painful and the perception of noxious stimuli
is exaggerated, prolonged and widespread.

Adolescents with FM were found to be more
sensitive to pressure pain than their healthy peers;

this suggests a tendency for sensitization of peripheral
and/or central nociceptive information often reported
in adults with FM (27). In addition, abnormalities as-
sociated with FM include an inability to sustain deep
stage 4 sleep, neurotransmitter abnormalities (es-
pecially serotonin, dopamine, and norepinephrine),
hypothalamic-pituitary-adrenal axis dysfunction, and
peripheral sensitization.

Recent studies in patients with FM looked at
functional activity in the brain. They have proposed
that, in these patients, acute pain seems to activate
somatosensory, insular and cingulate cortical areas,
whereas chronic pain preferentially activates prefron-
tal and limbic cortical areas. In addition, anatomi-
cal changes such as regional decrease in grey matter
density, volume or thickness in various regions of the
brain, not limited to nociceptive areas, are described in
patients with different chronic pain conditions. These
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anatomical and functional connectivity changes are
likely to be secondary to chronic pain (28-31). In sup-
port of this view, treating chronic pain effectively can
reverse these structural and functional abnormalities
and restore normal brain function in humans (32).

Familial studies identified the possibility of ge-
netic predisposition, with up to one-quarter of rela-
tives of FM patients reporting chronic widespread
pain (33). A genetic predisposition to fibromyalgia has
been demonstrated linking certain genes to fibromy-
algia, such as the SS genotype polymorphism in the
promoter region of the serotonin transporter gene (5-
HTT) (34), and the LL and LH genotype polymor-
phisms in the gene encoding the COMT (catechol-O-
methyltransferase) enzyme (35).

Moreover, inflammatory processes may also play a
significant role in the pathogenesis of FM (36).

There is a subset of people with FM who test posi-
tive for antinuclear antibody (ANA) and have consti-
tutional symptoms that resemble those of patients with
early lupus (37).Therefore, in individual cases, FM may
be an early sign of an autoimmune disease (38).

Some studies have sought to demonstrate the
occurrence of hormonal abnormalities in individuals
with FM, but not specifically in young patients.

In summary, the pathophysiology of FM remains
unclear, although some data indicate that a significant
central sensitization component is at the root of the
syndrome. It appears that the musculoskeletal system,
neuroendocrine system, and central nervous system
play a significant role in the pathogenesis of this dis-
order (39,40).

Clinical symptoms of fibromyalgia syndrome

Chronic widespread pain, the pivotal and most
important symptom, is not localized to any specific
body tissue and tends to move from site to site. Symp-
toms of fatigue, sleep disturbances, cognitive changes,
mood disturbances and various somatic symptoms may
occur to a greater or lesser extent.

Pain is described as being diffuse, deep, and con-
tinuous often with periods of exacerbation, and symp-
toms may be modulated by various factors including
psychological stress, excessive physical activity, viral

infections and fatigue. Therefore, the clinical presenta-
tion of FM can be quite diverse with some areas of the
body more painful than others, fluctuations in inten-
sity of pain and variable intensity of other associated
symptoms. Patients also differ considerably in terms of
severity of functional impairment (7, 25, 41).

Although JFMS has been less well studied than
adult fibromyalgia, it is evident that the clinical fea-
tures are basically similar, with minor differences (41),
e.g., joint hypermobility is more common in JFMS
(42), while psychological comorbidities are common
but less severe; altered sleep pattern seems to be a com-
mon among patients with JEMS (21,43, 44).

Patients with JEMS may be particularly vulnera-
ble to school absenteeism because of their unremitting
widespread pain, disrupted sleep, and chronic fatigue
(45).

Table 2 reviews the literature on the commonest
clinical features in 277 patients with JEMS below or
above 10 years of age.

Physical examination

Many musculoskeletal diseases seem capable of
triggering the process of central sensitization with an
associated increase in sleep disturbance, fatigue, wide-
spread pain, and other symptoms common in FM
(46-49). Therefore, physical examination (regardless of
whether tender points are counted) remains the key in
the evaluation of patients to assess the tenderness (al-
lodynia and hyperalgesia) associated with FM as well
as to aid in the differential diagnosis (50).

The clinical characteristics of FM among men are
similar to those in women, except that men have fewer
symptoms, pain sites and tender points, and less fre-
quent fatigue and irritable bowel syndrome, (51).

The challenge of criteria for the diagnosis of
fibromyalgia

There are no instrumental tests to confirm the di-
agnosis of JFMS, and thus differential diagnosis is by
exclusion by means of an extensive clinical examina-
tion and patient’s history.
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Table 2. Most common clinical findings in 277 patients below or above 10 years of age with juvenile fibromyalgia syndrome (From:
Eraso RM et al. Clin Exp Rheumatol.2007;25:639-644; Gedalia et al. Clin Exp Rheumatol. 2000;18:415-419; Fuda A et al. Egypt
Rheumatol Rehabil.2014:41:135-138; Siegel DM et al. Pediatrics. 1998;101:377-382, modified)

Clinical feature Eraso RM et al. Eraso RM etal.  Gedalia Aetal.  FudaAetal.  Siegel DM etal
Onset age 10 or under Onset > age 10 N:59 children =~ N:25 children =~ N: 45 children
N: 46 (%) N: 102 (%) (%) * (%) ** (%) ***
Generalized aches & pain (100) (100) 97) (100) (>90)
Headache (78) (76) (52) (71)
Sleep disturbances (65) (69) (40) (>90)
Morning muscle stiffness 39) 21) (§) (29) (56) (53)
Fatigue / tiredness (28) (20) (100) (62)
Abdominal pain (39) (19) (§) 17) - -
GI symptoms (29) -
Irritable bowel (20) -
Subjective joint swelling (39) 14) (s) (24) - -
Joint hypermobility 17) (14) - -
Depression 9) (7) (60)

Legend = §: P value <age 10 vs, >age 10 - statistcally significant; GI: Gastrointestinal; * 47 F and 12 M diagnosed with primary JFMS.
The mean age at onset was 13.7 years, and the mean age at diagnosis was 15.5 years; ** 7 M (28%) and 18 F (72%). Their ages ranged
between 9 and 15 years, with a mean age of 11.9 years; *** 45 subjects (mean age, 13.3 years; 91% females), of whom 33 were available
for telephone interview at a mean of 2.6 years from initial diagnosis (0.1 to 7.6 years).

Several different classification schema have been
proposed for adults. The most frequently used diag-
nostic criteria were published by the American Col-
lege of Rheumatology (ACR) in 1990, with revised
criteria proposed in 2010, 2011 and 2016 (16-19).

The first ACR criteria for FM in 1990 (16), based
on 293 patients (mean age 44.7 years), emphasized
chronic widespread musculo-skeletal pain (including
pain in the axial skeleton), and the presence of pain on
at least 11 of 18 specified tender point sites (pain is at
the site of pressure, without radiation or referral) with
digital palpation of 4 kg/cm? (Figure 1).

In practical terms, the pressure to assess tender-
ness with digital examination is the pressure needed to
see the examiner’s own nail bed blanch. Tender points
are located at soft tissue sites and reflect a reduction
in pain threshold without any underlying tissue pa-
thology. Although these criteria were widely accepted
within the medical community, many primary care
physicians were either not performing tender point ex-
aminations at all or performing them inaccurately (52).

The criteria proposed by Yunus for JEMS in 1985
(14) required fewer tender points for the diagnosis of

FM in children than in adults (5 instead of 11). They
also incorporate additional symptoms representing the
broader spectrum of FM, as opposed to the ACR 1990
criteria that were based solely on the presence of pain
and tenderness. These symptoms include anxiety, fa-
tigue, poor sleep, headache, irritable bowel syndrome,
subjective soft tissue swelling, numbness, pain modu-
lation by physical activity, pain modulation by weather,
and pain modulation by anxiety and distress; diagnosis
of FM in a child depends on presentation of 3 of 10
symptoms (Table 3).

Debate considerations

Tender points have elicited considerable debate
and their true value has been questioned because of
many reasons. The criteria were originally designed to
standardize patient classification in clinical trials rath-
er than to diagnose FM in routine clinical practice and
did not consider any other concomitant symptoms or
severity of symptoms. They may be present in normal
individuals and can increase with age. Their reliability
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Occiput (2) - at the suboccipital muscle
insertions

Low cervical (2) - at the anterior aspects of
the intertransverse spaces at C5-C7

Trapezius (2) - at the midpoint of the upper
border

Supraspinatus (2) - at origins,

above the scapula spine near the medial
border

Second rib (2) - upper lateral to the second
costochondral junction

Lateral epicondyle (2) - 2 cm distal to the
epicondyles

Gluteal (2) - in upper outer quadrants of
buttocks in anterior fold of muscle

Greater trochanter (2) - posterior to the
trochanteric prominence

Knee (2) - at the medial fat pad proximal to the
joint line

Figure 1. American College of Rheumatology 1990 criteria for the loci of tender point examination of fibromyalgia (Adapted from:

Wolfe F et al. Arthritis Rheum 1990; 33: 160-172)

Table 3. Yunus and Masi diagnostic criteria for juvenile primary
fibromyalgia syndrome (Adapted from: Arthritis Rheum 1985;
28:138-145)

Major Criteria

1. Generalized musculoskeletal pain at three or more sites for
three or more months

2. No underlying medical condition

3. Normal laboratory tests

4. Five or more typical tender points

Minor Criteria
Presence of three of the following features:
1. Chronic anxiety or tension
2. Fatigue
3. Poor sleep
4. Chronic headache
5. Irritable bowel syndrome
6. Subjective soft tissue swelling
7. Numbness
8. Pain modulation by physical activities
9. Pain modulation by weather factors
10. Pain modulation by anxiety or stress

is variable, ranging from good to poor (53, 54). Ten-
der point examination remains a subjective test, open
to individual interpretation and reflects an overall

reduction in pain threshold, rather than a pathologi-
cal process at the soft tissue site (55). Moreover, the
association of pain report and tender point count is
poorly correlated, suggesting that these measurements
represent different parameters of pain experience in
FM syndrome (56). There is a poor concurrent valid-
ity when tender points were examined digitally or by
dolorimetry (57). The patient psychological state influ-
ences the measurement of tender points, suggesting an
association with distress rather than an accurate indi-
cator of pain (58).

In summary, although the tender point examina-
tion has been used in hundreds of studies and is rec-
ognized by the ACR for the diagnosis of FM, it had
never been validated in the pediatric population. Fur-
thermore, there is some evidence that application of
the 4 kg cut off when assessing tenderness by dolorim-
etry is not applicable in children, and that a 3 kg cut off
is more appropriate (58, 59).

Consequently, the 2010 ACR Diagnostic Crite-
ria (17) eliminated the tender point examination and
made diagnosis more difficult by requiring evaluation
of symptoms and imposed a special burden on the ex-
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aminer: the necessity to interview the patient in order
to identify the extent and severity of the symptoms.
The new criteria indicate two distinct but combined
diagnostic pathways: a widespread pain index (WPI)
and a symptom severity scale (SS). Furthermore, they
have also included other domains, using a checklist of
41 associated symptoms, for exclusion of other condi-
tions causing pain.

Thus, unlike the 1990 ACR criteria, the new 2010
criteria require exclusion of other conditions causing
pain. Additionally, symptoms must have been present
at a similar level for at least 3 months.

The WPI is calculated by summing up patient re-
ports of pain in 19 separate regions of the body (Figure
2).

The SS scale score is calculated by grading several
symptoms (e.g., pain, fatigue, awaking unrefreshed) on
a severity scale from 0 (“no problem”) to 3 (“severe,
pervasive, continuous, life-disturbing problems”). Fa-
tigue, waking unrefreshed, and cognitive symptoms are
rated on the basis of the level of severity during the
previous week. Additionally, in adults a list of 41 po-

tential comorbid symptoms or signs is provided to rep-
resent an FM-related review of symptoms. The mag-
nitude of their contributions to the patient’s behavior
was categorically quantified from O=none, 1=few (1-
10), 2=many (11-30), to 3=very many (31-40).

A patient satisfies the proposed diagnostic criteria
if the following 3 conditions are met:

* The patient has a widespread pain index (WPI)
of 7 or more and symptom severity score (SS)
of 5 or more. Alternatively, a patient could meet
criteria with a WPI of 3 to 6 and SS scale score
of 9 or greater.

* Symptoms have been present at a similar level
for at least 3 months and must not be explained
by another disease process.

* The patient does not have a disorder that would
otherwise explain the pain.

The use of WPI combined with SS enabled a
90.8% diagnostic accuracy (90.9% sensitivity and
85.9% specificity) when compared with the 1990 ACR
criteria (17). Based on analysis of criteria studies and
clinician and researchers’ comments, Wolfe et al. iden-

Widespread Pain Index (WPI)
(1 point per check box; score range: 1-19)

Please check the boxes below for each area in which you
have had pain or tenderness during the past 7 days.

|| Shoulder girdle, left | | Lowerleg left
|| Shoulder girdle, right | | Lower leg right

|| Upperarm, left || Jaw left
D Upper arm, right D Jaw right
|| Lowerarm, left || Chest
|| Lowerarm, right || Abdomen

|| Hip (buttock) left
|| Hip (buttock) right
|| Upperleg left

|| Upper legright

|| Neck
D Upper back
|| Lower back

|| None of these areas

WPl score:

Chest

Abdomen

Neck

Jaw
Shoulder

Girdle

Hip
(Buttock)

Lower Leg

Figure 2. Diagnostic and Severity Criteria for Fibromyalgia: Widespread Pain Index (WPI). (Adapted from: Wolfe F. et al. Arthritis

Care Res (Hoboken) 2010; 62: 600-610).
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tified problematic areas, including: a) misclassification
in asymmetric pain disorders, b) inconsistent and un-
clear instructions in the presence of other medical con-
ditions, ) different clinician and self-report criteria, d)
unclearly defined pain assessment regions. Therefore,
they developed in 2016 a revision of the 2010/2011
fibromyalgia criteria (19). The revision makes the fol-
lowing changes:

1) Changes Criterion 1 to WPI >7 and SS score
>5 or WPI 4-6 and SS score 29 (WPI minimum must
be >4 instead of previous >3).

2) Adds a generalized pain criterion (Criterion 2)
that is defined as pain in at least 4 of 5 regions (left
upper, right upper, left lower, right lower, axial). In this
definition, jaw, chest and abdominal pain are not eval-
uated as part of the generalized pain definition.

3) Standardizes and makes 2010 and 2011 crite-
rion (Criterion 3) wording the same: “Symptoms have
been generally present for at least 3 months.”

4) Removes the exclusion regarding disorders that
could (sufficiently) explain the pain (Criterion 4) and
adds the following text: “A diagnosis of fibromyalgia
is valid irrespective of other diagnoses. A diagnosis of
fibromyalgia does not exclude the presence of other
clinically important illnesses.”

5) Adds the Fibromyalgia Symptom (FS) or poly-
symptomatic distress (PSD) scale as a full component
of the fibromyalgia criteria.

6) Creates one set of criteria (2016) instead of
having separate physician (2010) and patient (2011)
criteria by replacing the physician estimate of somatic
symptom burden with ascertainment of the presence
of headaches, pain or cramps in lower abdomen, and
depression during the previous 6 months.

Practical considerations

The 2016 revision combines physician and ques-
tionnaire criteria, minimizes misclassification of re-
gional pain disorders, and eliminates the previously
confusing recommendation regarding diagnostic ex-
clusions. The physician-based criteria are valid for in-
dividual patient diagnosis. The self report version of
the criteria is not valid for clinical diagnosis in indi-
vidual patients but are valid for research studies.

The diagnosis of fibromyalgia in children and
adolescents

The diagnosis of JFMS remains the subject of
debate about which criteria to use: those of the ACR
(2010) or those proposed by Yunus and Masi (14); the
measurement of the force to be applied in the evalu-
ation of tender points; the definition of headache and
the most adequate assessment tools for the determina-
tion of anxiety and depression.

The 2010 criteria were validated in adolescent
girls (aged 11-17 years) by Ting et al. (60). The au-
thors suggested minor modifications to suit the devel-
opmental level of the patients, without compromising
the integrity of the test.

They recommend extending the time frame of the
WPI to “in the past 3 months” and to specify that the
pain was persistent (“every day or almost every day”)
to enhance the understanding of the nature of chronic
or recurrent pain. For the somatic symptoms, several
items rarely were endorsed by the youth (<10%), and
some were not understood and/or were redundant.
Therefore, they recommend removing these items
(muscle pain, fatigue/tiredness, chest pain, fever, diar-
rhea, wheezing, Raynaud phenomenon, hives/welts,
vomiting, oral ulcers, loss of/ change in taste, seizures,
rash, sun sensitivity, hearing difficulties, hair loss, pain-
ful urination, and bladder spasms) from the list of so-
matic symptoms and to utilize only the most useful 22
remaining items.

They also emphasized that a standard detailed
physical examination and history should be conducted
as part of clinical practice to ensure other conditions
(e.g. thyroid dysfunction, systemic lupus erythemato-
sus, juvenile idiopathic arthritis, sleep disorders) are
ruled out.

Practical considerations in children and adolescents

The use of the ACR 2010 diagnostic criteria,
which do not require tender point examination, is
recommended for clinical diagnosis, but should not
preclude a thorough physical examination. However,
these criteria do not precisely define how symptom
severity is to be ascertained, leaving this to the clini-
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cian. Therefore, the concept of JFMS remains a work
in progress with many current unanswered clinical
and pathophysiologic issues. For example, the devel-
opmental changes which occur during childhood and
adolescence make the measurement of paediatric pain
particularly challenging (61), and the cognitive and
metacognitive skills required for a child to give reliable
self-reports of pain (such as the ability to rank-order
objects, consider numerous options simultaneously,
and retain and manipulate information) change sig-
nificantly during childhood and adolescence (62).

Each symptom plays a variable role in the pres-
entation of the individual patient and all contribute to
a greater or lesser degree towards the overall effect of
impaired quality of life and reduced functional activity.
Therefore, such patients may be referred to numerous
pediatric specialties (e.g., neurology, rheumatology,
pain medicine) before symptoms of JEMS are finally
identified.

Differential diagnosis of fibromyalgia in children

and adolescents

Because the most prominent complaint of pa-
tients with FM is body pain, the differential diagnosis
should consider a wide variety of other painful condi-
tions. Similar to FM in adults, JEMS is often difficult
to classify, because many of the symptoms are scientifi-
cally “medically unexplained” and often overlap with
other medical conditions such as chronic fatigue syn-
drome (63), irritable bowel syndrome, and migraine
headache.

Practically, the differential diagnosis of FM in-
cludes disorders that have symptoms of widespread
pain and fatigue. These disorders include hypothyroid-
ism, inflammatory and other myopathies, polymyalgia
rheumatica, other rheumatic diseases, viral infections,
and severe vitamin D deficiency (5-7, 41).

Laboratory testing
There are no specific tests to confirm the diag-

nosis, but many of the differential diagnoses diseases
can be excluded by an extensive clinical examination

and specific laboratory testing. Although not required
to establish the diagnosis of FM, routine laboratory
testing (if not already performed within the past 6-12
months) is frequently obtained. These tests include
measurements: of erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP) levels, complete
blood cell count, comprehensive metabolic panel, and
thyroid function tests.

Depending on symptoms (e.g., duration of pain
and acute vs. chronic), medical history, and physical
examination findings, other tests may be indicated (e.g.
antinuclear antibodies, rheumatoid factor, viral infec-
tions, vitamin D levels, imaging, electroencephalog-
raphy, electrocardiography, genetic studies, biopsy) if
there is a clinical suspicion for an alternative cause of
the pain (3-5, 64-66).

Psychological problems/disorders should be con-
sidered since they are even more common, e.g., depres-
sion (subtypes according to DSM-V), anxiety disorders
(subtypes according to DSM-V), posttraumatic stress
disorders and dissociative disorders with or without
self-injurious behaviour. There is also the possibility of
mental illness of parents, as seen in Munchhausen by
proxy syndrome (64).

Debated is the possible role of hyperparathy-
roidism in FM, reported only in adults. A high fre-
quency of hyperparathyroidism, in women with FM
versus the general population, was reported by Costa
et al. (65). By contrast, Ferrari and Russell found that
the incidence of primary hyperparathyroidism in FM
patients was not different than that seen in other pa-
tients with widespread or localized pain (66).

Ciregia et al. (67) investigated the presence of
potential diagnostic and/or prognostic biomarkers in
saliva which could be useful for the management of
FM patients. Specifically, the salivary profile of FM
patients was compared with those of healthy subjects,
subjects suffering migraine (model of non-inflamma-
tory chronic pain), and patients affected by rheuma-
toid arthritis (model of inflammatory chronic pain).
Two-dimensional gel electrophoresis (2-DE) 2-DE
serotransferrin and alpha-enolase were found differen-
tially expressed in FM patients. The authors concluded
that the identification of disease salivary biomarkers
could be helpful in detecting FM clusters and targeted

treatment.
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Practical considerations

There are currently no instrumental tests or spe-
cific diagnostic markers for FM.and JFM. It is hoped
that, in the near future, some tests such as salivary in-
dicators can offer a clue for shedding light upon com-
plex diseases like FM. The difficulty in diagnosing this
condition, particularly in children and adolescents, can
cause a great deal of frustration among patients and
parents, when no definitive medical cause and/or ex-
planation for the child’s symptoms is provided. There-
fore, parents may look for multiple consultations in the
conviction that a serious underlying disease is going to
be missed.

Prognosis of fibromyalgia in children and
adolescents

Initial studies indicated a positive long-term
prognosis for JEMS (44, 68). By contrast, studies in
subjects with JEMS recruited from hospital settings
have shown a chronic and fluctuating course, with
symptoms persisting in ~70% of young people (43, 69,
70).

One controlled study published in 2010 of pa-
tients with JEMS and matched healthy controls (mean
age, 15 years) showed that about 50% of patients with
JFM met the full ACR criteria for fibromyalgia at ~4
years follow-up (mean age, 19 years), and >70% had
continuing symptoms of pain, fatigue or sleep diffi-
culty (70).

Several authors report different prognoses be-
tween adults and youths with FM. (43, 45, 71). They
suggested that the early detection of JFMS is an indi-
cation of a better prognosis (69), with significant gains
in quality of life (73), and functionality for individuals
who receive adequate treatment, whereas those with
widespread pain that are not treated adequately have a
greater chance of developing fibromyalgia (74). On the
other hand, in a large prospective longitudinal study of
JFMS patients, Kashikar-Zuck et al. (75) found that
the majority of adolescent patients (~80%) with JFMS
seen in a pediatric specialty care setting continued to
report persistent pain and other FM symptoms as they
transitioned into young adulthood (Table 4).

In conclusion, most of youth with JFMS con-
tinue to experience symptoms into adulthood, which
highlights the importance of early diagnosis and in-
tervention. However, more research into the variabil-
ity of outcomes within the JPFS group, with closer
examination of risk and protective factors associated
with future outcomes is essential to designing focused
interventions.

General principles of treatment in children and
adolescents

Goals of treatment should be pain relief, restora-
tion of functioning, reduction of school absenteeism,
dissolving social isolation, strengthening self-aware-
ness, mobilizing domestic resources and the develop-
ment of strategies for coping with pain. The inclusion
of the family, the training of strategies in everyday life
and the treatment of mental co-morbidities are also
important (64).

Evidence-based treatment guidelines in FM in-
clude those developed by the American Pain Society
(APS) in 2005 (76, 77) and the European League
Against Rheumatism (EULAR) in 2008 (78).

However, they were developed before FDA ap-
proved any medications for treating fibromyalgia
and substantial heterogeneity exists between the rec-
Furthermore, the studies evaluated
during the development of these guidelines were not

ommendations.

directly comparable as a result of variations in study
design and short duration that limit their general ap-
plicability in clinical practice (79).

Little is known regarding treatment choices of
youth diagnosed with JFMS as they move into young
adulthood.The management of JFMS is centered
on the issues of education, behavioral and cognitive
change (cognitive-behavioral therapy (CBT)) with a
strong emphasis on physical exercise), and a relatively
minor role for pharmacological treatment with medi-
cations such as muscle relaxants, analgesics and tricy-
clic agents (80-84). Any patient being treated with a
medication should be carefully evaluated for both ef-
ficacy as well as side effects, and medications should be
discontinued unless there is evidence for definite ben-
efit. More controlled studies are needed to investigate
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Table 4. Long-term outcomes of juvenile fibromyalgia syndrome and review of the literature

Reference

Results

Malleson PN et al. Idiopathic musculoskeletal pain syndromes
in children. ] Rheumatol 1992: 19: 1786-1789

Buskila D et al. Fibromyalgia syndrome in children - an
outcome study. ] Rheumatol 1995; 22: 525-8.

Siegel DM et al. Fibromyalgia syndrome in children and
adolescents: clinical features at presentation and status at
follow-up. Pediatrics 1998; 101: 377-82.

Mikkelsson M. One year outcome of preadolescents with
fibromyalgia. ] Rheumatol 1999; 26: 674-82.

Calvo I et al. Pediatric fibromyalgia patients: A follow-up
study. Ann Rheum Dis. XIV European League Against
Rheumatism Congress Abstracts, Glasgow, Scotland, 1999,
p 353.

Gedalia A et al. Fibro-myalgia syndrome: experience in a
pediatric theu~matology clinic. Clin Exp Rheumatol 2000; 18:
415-419

Kashikar-Zuck S et al. Controlled follow-up study of physical
and psycho-social functioning of adolescents with juvenile pri-
mary fibromyalgia syndrome. Rheumatology (Oxford) 2010;
49: 2204-2209

Libby CJ et al. Protective and exacerbating factors in children
and adolescents with fibromyalgia. Rehabil Psychol 2010; 55:
151-158

Kashikar-Zuck S et al. Long-Term Outcomes of Adolescents
With Juvenile-Onset Fibromyalgia in Early Adulthood.
Pediatrics 2014; 133: ¢592-600.

After a variable observation period between 1 and 48
months, 17 of 28 patients with so-called JEMS had persistent

symptoms after an average of 27 months.

A spontaneous remission of symptoms was observed in 73% of
patients evaluated after a 30-month follow up.

In the present study, 46% of the patients improved, 43%
remained unchanged, and in 11% symptoms became worse.
There was no statistically significant difference between the
younger and older patients.

The JEMS persisted in only 26% of the patients evaluated at a
one-year follow up.

At 48-month follow-up, 15/22 (68.2%) had no longer fulfilled
the FM criteria.

Conducted a retrospective study over a period of 4 years. At
an average follow-up of 18 months (range 3-65 months), 60%
of the children improved, 36% experienced no change and 4%
experienced a worsening of pain symptoms.

Of 48 U.S. American children and adolescents diagnosed
with JEMS, after an average of 3.7 years, 62.5% suffered from
widespread musculoskeletal pain, and 60.4% fulfilled criteria
for so-called JFMS.

Exacerbating factors for widespread musculoskeletal

pain included the following: daily hassles, pain-related
catastrophizing, lack of self-efficacy and lack of positive family
support.

This prospective study demonstrated that pain and other
symptoms persisted into adulthood for 80% of JEMS patients,
with associated impairments in physical functioning and
mood. At follow-up, one-half of the sample met full criteria
for adult FM.

the effectiveness of these complementary methods to
assist treatment providers in giving evidence-based
treatment recommendations.

A recent Cochrane review has concluded that
psychological treatments may improve pain control
for children with a variety of pain conditions, includ-
ing muscle pain, abdominal pain, headaches and FMS
(85). Therefore, it appears that CBT should be offered

as a preferred modality of non-pharmacological treat-
ment for JEMS.

If disease development is assumed to be linked to
the family background, hospitalization aimed to tem-
porarily isolate the patient from his or her home envi-
ronment should be taken into consideration (86).

Prompt recognition of JEMS may decrease prob-
lems for pediatric patients with chronic pain, while
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pediatric primary care providers’ lack of familiarity
with JEMS can cause a delay in diagnosis and man-

agement (87, 88).
Conclusions

JEMS is characterized by persistent widespread
musculoskeletal pain, sleep disturbances, fatigue, and
the presence of multiple discrete tender points on
physical examination. Its pathogenesis is not entirely
understood, although it is currently believed to be the
result of a central nervous system (CNS) malfunction
that increases pain transmission and perception. To
date, there is no “gold standard” for diagnosing FM
because symptoms may be part of or overlap with
other diseases or syndromes. Therefore, until a bet-
ter clinical definition is achieved, all diagnostic crite-
ria should be interpreted with caution and subject to
modification. Recent guidelines agree that the diag-
nosis remains clinical, and the purpose of the physical
examination and limited laboratory investigations is
to rule out some other somatic disease that can suf-
ficiently explain the symptoms.

Emerging evidence suggests that JEMS is a con-
dition that frequently continues into adulthood with
chronic physical and psychological symptoms, making
it important to correctly identify and treat this condition
in adolescence. A multidisciplinary approach, combin-
ing pharmacological, behavioral and exercise-based mo-
dalities is currently the standard of care for JEMS.
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