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Abstract

Growing pain, still preserving its charm, is the most common form of recurrent musculoskeletal pain in childhood. Approach to
diagnosis requires significant care in geographical regions with familial Mediterranean fever (FMF) endemicity. We discuss data and
a current approach to growing pains in children in an FMF endemic region. The symptomatology may be confused with different
diseases. Although unnecessary tests may be performed to reach diagnosis, sometimes patients may be misdiagnosed as having
growing pain without revealing the primary underlying pathology. Definite algorithms are not developed for diagnosis of grow-
ing pains. Diagnosis is mainly based on typical clinical features of the condition. However laboratory tests and imaging methods
may be used for diagnosis and differential diagnosis especially in atypical course suggesting diseases such as inflammatory ones
or malignancies. Vitamin D deficiency should be investigated to give supplementation if necessary. Some helpful algorithms may
be used in evaluation of patients. In order to evaluate myalgia as growing pain in areas where FMF is endemic, fever, abdominal
pain, elevated acute phase reactants and history of FMF and/or amyloidosis in family should be carefully excluded. It is important
to inform parents about the alarming symptoms of extremity pain and when to urge medical advice again.
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1. Introduction

Growing pains, first described in 1823 by Duchamp, are
the most common form of recurrent musculoskeletal pain
in childhood affecting especially the muscles of lower ex-
tremities. Anterior thigh, calf and posterior of knee are the
main areas that ache. Pain is generally bilateral and inter-
mittent but not necessarily with a regular pattern, occurs
in the evening or at night, may or may not awaken the child
and resolves spontaneously or by rubbing the legs. How-
ever analgesics may sometimes be required (1, 2). Positive
family history for growing pain is observed. Duration of
pain differs from minutes to hours that may be mild or se-
vere in intensity. There are pain free intervals ranging be-
tween days to months. Children aged 3 - 14 years are de-
fined to be affected showing a peak at 6 years. In some rare
reports growing pains were indicated to persist after pu-
berty. Prevalence of growing pains is found to have a range
of 2.6% - 49.4% in different study results. Physical exami-
nation and laboratory tests of these children are normal
which are useful to exclude other conditions such as arthri-
tis and bone tumors (3, 4).

2. Etiopathogenesis

Although considered to be due to rapid growth of
bones and later as part of rheumatic fever in previous cen-
turies, growing pain has been shown not to be related with
these conditions as growth is fastest in pubertal period and
rheumatic fever is an inflammatory disorder. However the
name “growing” has persisted until today (1, 5).

2.1. Anatomical Reasons

Anatomical disorders such as flat feet, scoliosis, lordo-
sis, genu valgum had been considered as causing grow-
ing pains because they lead to posture defects. Mechani-
cal instability of flat feet with hindfoot valgus is reported
as a cause of growing pain in children. Shoe inserts were
shown to reduce growing pain intensity and frequency in
a controlled trial. However later studies showed that foot
posture and growing pains are not related. Obesity was
also related with growing pain but a later study found no
correlation of growing pains with body weight. Therefore
the anatomical theory could not be verified with strong ev-
idence (6, 7).

Generalized joint hypermobility and knee hypermobil-
ity were shown in a cross - sectional study to be associated
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with growing pains in children. Hypermobility is the in-
creased range of motion of joints that is assessed with an≥
5.9 score on Beighton scale. Pain of the hypermobile joints
increase after exercise and relieve with rest. Pain may be ex-
plained with hypermobility as sometimes growing pains
ocur after increased physical activity (8, 9).

2.2. Decreased Pain Threshold

Children with growing pains were demostrated to
have more tender points and lower pain thresholds than
control groups measured by dolorimeter strongly suggest-
ing that it may be a non-inflammatory pain syndrome (10).
After 5 years the same cohort were examined again and
49% had persisting growing pains with less severe and
less frequent episodes, while 51% had complete pain res-
olution. Persistent group were again found to have lower
pain thresholds on anterior tibia and fibromyalgia points.
Which also shows that growing pain may be a pain am-
plification syndrome (11). Somatosensory test responses to
cold, vibration and deep pressure were also found to be in-
creased in children with growing pains (12).

2.3. Psychosocial Factors

Emotional stress has been shown to be more common
in children that have growing pain. Psychological distress
of the family and children increase the development of
pain syndromes involving not only limb pain, but also
headache and abdominal pain. Mothers of children who
have growing pain were found to have increased depres-
sion levels. In a small study group, quality of life scores
in children with growing pain were found to be less than
those in children without it (13, 14).

2.4. Bone Strength and Fatigue

As growing pains occur in evening or at night and more
after increased physical activity, these also suggest that
growing pain may be an overuse syndrome (15). Quanti-
tative ultrasound of bones gives measures correlated with
dual energy x-ray absorptiometry results. Bone speed of
sound was measured by quantitative ultrasound and was
decreased in radius and especially in tibia of children that
have growing pain (16).

2.5. Family History

Some of the growing pain cases have a positive family
history of growing pain suggesting a genetic association. A
parent or a sibling that experienced growing pain was re-
ported in 70% of growing pain patients (13). A 3 - 16 years
aged twin family study added that growing pains are not
only familial but also a genetic influence is shown in twins.
Monozygotic twins were in more concordance with grow-
ing pains than dizygotic twins as well (17).

2.6. Vitamin D deficiency

Vitamin D deficiency and insufficiency were found to
have a high prevalence concerning children with growing
pain. These children mostly had pain during winter and
autumn and the time of decrease in 25-hydroxyvitamin D
[25 (OH) D] levels were compatible with that seasonal vari-
ation (18).

In a prospective cohort study including 120 children
that had growing pain and pain was measured with visual
pain scale, 86.6% were shown to have vitamin D deficiency.
After oral vitamin supplementation, 25 (OH) D levels in-
creased and pain scores decreased significantly (19). A sim-
ilar study with 33 children having growing pain, demon-
strated a 93.9% of 25 (OH) D deficiency and insufficiency
and 73.1% of low bone mineral status measured by quan-
titative ultrasound. Three months after vitamin D treat-
ment, 25 (OH) D levels increased and pain severity evalu-
ated with a questionnare decreased. Twenty four months
later, pain intensity decreased and bone mineral status im-
proved (20). Hundred children aged 5 - 12 years who had
growing pain were investigated and 95% were found to
have vitamin D insufficiency, 72 % of whom had vitamin D
deficiency. It is suggested that growing pain is an initial
manifestation of bone matrix alterations in children (21).

Growing pain is not an expected entity in first year of
life when growth is fastest and this can be explained with
routine vitamin D supplementation in that period. It can
also be speculated that growing pain may not be consid-
ered in infancy due to difficulty in diagnsosis.

2.7. Restless Leg Syndrome

Restless leg syndrome (RLS) is a condition in which
there is leg pain that is worse at night, feeling urge to
move legs and pain worsening with inactivity. Although
not clear, a dopaminergic mechanism may be responsible
in etiology. It was reported that a group of children with
growing pain have been found to meet criteria of RLS. They
also have a family history of RLS and symptoms were more
severe requiring use of analgesics (22). In a case control
study concerning pregnant women with RLS, they had a
higher history of growing pain in childhood compared to
the control group strengthening that growing pains are a
predictor of RLS (23).

2.8. Blood Perfusion Status

Bone scans with scintigraphy of children with growing
pain were not different form the control group in a study
unlike migraine attacks in which vascular perfusion is al-
tered (24).
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2.9. Trace Elements

Hair of children with growing pains was investigated
and levels of lead and zinc were increased while those of
copper and magnesium decreased. However these find-
ings could not be validated for use (13).

Etiopathogenesis of growing pains and an approach
schema are given in Figures 1 and 2 respectively.

Factors investigated and 

found not to be related 

with growing pains 

Factors associated with 

etiopathogenesis of growing 

pains in children 

• Anatomical reasons 
• Decreased pain threshold 
• Psychosocial factors 
• Bone strength and fatigue 
• Family history 
• Vitamin D deficiency 
• Rcstless leg syndrome 

• Blood perfusion status 
• Trace elements 
• Rapid growth of bones 
• Rheumatic fever 

Figure 1. Etiopathogenesis of Growing Pains

3. What Should Be Done?

Diagnosis of growing pain is based on typical features
of the condition and in fact there is routinely no need
to do any laboratory tests. Complete blood count (CBC),
erythrocyte sedimentation rate (ESR), calcium, phospho-
rus, rheumatoid factor results and radiographs are nor-
mal in growing pain. Alkaline phosphatase levels may be
high due to growth in childhood. Atypical course, systemic
symptoms or signs of inflammation suggest other diseases
that should be excluded with laboratory tests and/or imag-
ing methods (25). Ethnicity should also be regarded.

Recently, an easy questionnaire including nine ques-
tions were given to parents of children aged 4 - 7 years hav-
ing musculoskeletal pain. The questions were about pain
localization, intensity and distribution during the day. A
score of ≥ 8 was regarded for growing pain diagnosis and
a score < 6 excluded diagnosis. Diagnosis of growing pain
was compatible with the diagnosis of orthopedics depart-
ment in nearly all cases and the scale was suggested to be a
reliable screening tool (26).

4. Diseases That Should Be Excluded

There are various causes of extremity pain in chil-
dren. Major groups are rheumatological diseases, infec-

tions, malignancies, trauma, noninflammatory pain syn-
dromes, congenital or mechanical abnormalities, develop-
mental bone diseases and vascular related causes. A de-
tailed history and complete physical examination are the
key points in evaluating these cases that provide enough
clues with typical features of the condition. However, in
case of fever, weight loss, pain continuing the next morn-
ing or morning stiffness, limping, signs of joint inflamma-
tion or persisting asymmetric pain, the patient should be
checked with CBC, ESR, biochemical tests and if necessary,
bone imaging as well (1, 25, 27).

Familial mediterranean fever (FMF) is an autosomal re-
cessively inherited disorder with recurrent fever and poly-
serositis attacks that may cause renal failure due to amy-
loidosis when it is untreated. Elevation of acute phase
reactants are observed during attack periods of FMF. Al-
though the majority of attacks are prominent with fever,
peritonitis, pleuritis and arthritis, some cases are reported
to have only myalgia as a presenting symptom and were
diagnosed to have homozygous mutations on the MEFV
gene. It is important to distinguish between recurrent
myalgia due to FMF and growing pains especially in chil-
dren living in the Mediterranean region or those of Turk,
Armenian, Arab or Jew ethnicity (28-30) In order to evalu-
ate myalgia as growing pain in areas where FMF is endemic,
fever, abdominal pain, elevated acute phase reactants and
history of FMF and/or amyloidosis in family should be care-
fully excluded.

Tumor necrosis factor receptor associated-periodic
syndrome (TRAPS) is presented with 1 - 4 week attacks of
recurrent fever, myalgia, serositis, arthritis, ocular involve-
ment and skin lesions such as macular rash. Attacks may be
triggered by infections, trauma or exercise. Although less
common than FMF, TRAPS patients also have the risk for
amyloidosis. Inflammation markers are positive and ge-
netical diagnosis of TNFRSF1A mutations are possible (31).

Juvenile idiopathic arthritis (JIA) patients may have
myalgia but they generally present with fatigue, arthritis,
fever, abdominal pain, chest pain and weight loss. In a mul-
ticentre study with 136 children diagnosed as JIA, the most
common clinical presentations were fever, arthritis, rash,
serositis, lymphadenopathy and hepatosplenomegaly. Di-
agnosis is made by clinical features and typical laboratory
findings with elevated acute phase reactants. JIA is a dis-
ease to be excluded in children complaining of recurrent
extremity pain (32).

Systemic lupus erythematosus (SLE) patients often
have myalgia and arthralgia with fever, rashes, alope-
cia, photosensitivity, nephritis, neuropsychiatric disease,
serositis and hematological involvement. Myalgia and
arthralgia that especially involves small joints of the
hands, resolves after SLE diagnosis and appropriate treat-
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• Pain Threshold: 

  • Does your child cry easier than other children with trauma? 

• Psychosocial: 

  • Any problems in your family? Is mother depressed? 

  • Does the child have a low quality of life? 

• Restless Leg Syndrome: 

  • Does your child feel urge to move legs? 

  • Is pain worsening with inactivity? 

 •Anatomical. 

   •Flat feet, scoliosis, lordosis, genu valgum? 

 •Hypermobility: 

   •Beighton score ≥ 5/9? 

• Somatosensory Test Responses 

  • cold, vibration, deep pressure 

• Vitamin D Levels 

  • deficiency? insufficiency? 

• Quantitative USG 

   •measuring bone speed of sound 

• DEXA 

   •may be used but it is invasive 

Growing pain 
Query 

Physical 
Exam 

Laboratory 

Figure 2. Approach to Growing Pains in Childhood

ment (33).

Macrophagic myofasciitis in children is thought to
be due to adjuvants in vaccines presenting with myalgia,
arthralgia, fatigue, elevated ESR and creatine kinase. The
patients may have hypotonia, developmental delay and
failure to thrive. Muscle biopsy shows macrophage and
CD8+ T lymphocyte infiltration, in which aluminium hy-
droxide in macrophages are seen on electron microscopy
(34).

In juvenile polymyositis, children may have myalgia, as
well as falling attacks due to distal weakness, Raynaud phe-
nomenon, weight loss, lung disease and cardiac anoma-
lies. Diagnosis is possible with muscle biopsy (35).

Juvenile Sjøgren syndrome that involves chronic in-
flammation of exocrine glands, may present with myal-
gia and patients may have features like fatigue, low grade
fever, arthralgia, ocular symptoms, dry mouth, difficulty
in swallowing and parotitis. Autoantibodies ANA, anti-Ro,
anti-La are checked for diagnosis (36).

In vasculitis syndromes myalgia may occur as well
as a broad spectrum of signs such as arthralgia, arthri-
tis, myositis, fever, weight loss, fatigue, skin lesions, neu-
rological lesions, serositis, hypertension, hematuria, re-
nal failure, pulmonary and cardiac involvement, increased
acute phase reactants and autoantibodies with leukocyto-
sis, anemia or thrombocytosis (37).
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One of the vasculitis syndromes, sytemic polyarteritis
nodosa (PAN) is characterised by myalgia, muscle tender-
ness and patients may also have malaise, fever, weight loss,
skin involvement, arthritis, abdominal pain, cardiac is-
chemia, renal features like hematuria, proteinuria, hyper-
tension and neurological manifestations. In populations
with FMF endemicity, genetic susceptibility to develop PAN
has been suggested to be increased, so PAN should also be
considered in differential diagnosis of growing pains (38).

Reactive arthritis causes joint and extraarticular fea-
tures such as myalgia and erythema on affected area after
certain infections. It generally affects the lower limbs, is
asymmetric, oligoarticular with a history or laboratory ev-
idence of a preceeding infection (39).

A 15 year old female patient had bilateral knee pain oc-
curing every winter for 5 years. She had hypermobility of
joints, acute phase reactants were negative and the patient
was diagnosed as growing pain for 5 years in different med-
ical centres. However, the continuity of pain until puberty,
occurence of pain during daytime besides nights and pain
being on the knee joints suggested another diagnosis. Bi-
lateral knee MRI revealed chondromalacia patellae that is
degradation of patellar cartilage and the patient was rec-
ommended analgesics and modification of activity (40).

A seven year old boy had recurrent leg and knee pain at-
tacks after physical activity. Laboratory tests and leg imag-
ing were normal leading to a misdiagnosis of growing
pain. However some attacks were associated with swelling
of knee joint and pain occured both at night and day. The
patient was finally diagnosed as intermittent overuse in-
jury on the opposite side to an enlarged ischiopubic syn-
chondrosis (41).

5. How to Manage?

The key point in growing pain is that the clinician
should be sure of this diagnosis. We can turn to this diag-
nosis after a thorough differential diagnosis. Otherwise a
malignancy, an infection or a rheumatologic problem may
be misdiagnosed leading to a very dangerous time loss.

A 5 year old girl with severe arm and leg pain at night
twice a week had normal pyhsical examination, normal
laboratory investigation and normal MRI of elbows. FMF
mutation was also normal. Each time pain disappeared
the next morning but the mother was afraid and anxious
demanding blood tests frequently. After evaluation and
follow up at child psychiatry department, the child and
mother were more confident and attacks decreased dra-
matically.

A recent summary of randomized trials regarding cog-
nitive behavioral therapy for children with fibromyalgia

concluded that psychosocial therapy is not definitely effec-
tive for pain relief because post-treatment change scores
are not available (42). In regard to growing pains, it is im-
portant to reassure both the parents and the child that
growing pains are benign and resolve with time. Typical
features are enough for this diagnosis. Behavioral support
is effective to decrease pain and fear (43). Children with
growing pains were questioned for sleep characteristics
and found to have increased sleep terror and disturbed pat-
terns such as walking while asleep suggesting an associa-
tion between parasomnia and growing pains (44). These
findings also support the need for psychological interven-
tions.

Application of warmth and massage over the affected
area may be tried for pain relief. The pain may resolve be-
cause of being a self limiting condition or because the par-
ents are paying attention to the child by these local tech-
niques (45). An exercise program involving the streching
of quadriceps, hamstrings and gastrosoleus muscles were
shown to decrease the pain episodes and parents may be
encouraged to do so daily at home. Physical therapy will
also improve motivation, fitness and psychological status
simultaneously (46).

Shoe inserts were effective for children with pronated
foot posture in a small sample controlled study. Therefore
these inserts may be used only in selected cases with pos-
tural defects (47).

Chiropractic spinal manipulative therapy was re-
ported to be effective for resolution of frequent growing
pains in a case series having spinal segmental tenderness
and hypertonicity of muscles on physical examination.
This therapy was defined as high velocity, low amplitude
thrusts on segments of spinal dysfunction. However
further researches are needed in that area (48).

Analgesics may be used if necessary, paracetamol or
ibuprofen can be a good choice. Naproxen as a long acting
analgesic may be useful in case of severe pain, interruption
of activity or sleep (1, 10).

As bone strength has a role in etiopathogenesis of
growing pains, vitamin D levels are valuable especially
when pain occurs in winter seasons. Supplementation of
vitamin D, if necessary, was shown to decrease pain effec-
tively and improve bone health (20, 22).

6. Conclusion

Growing pain is a common form of noninflammatory
pain syndrome that resolves with time but sometimes may
persist after puberty. In these cases, pain threshold is low
on typical regions and fibromyalgia points suggesting that
it is a pain amplification syndrome. Typical features are
enough for diagnosis but it is important to check vitamin
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D levels of these children for supplementation if necessary
and advising them to have more outdoor activities in order
to benefit from sunshine adequately. FMF should firstly be
excluded in order to interpret myalgia as growing pain in
a FMF endemic region.

Parents should be informed about the alarming symp-
toms of extremity pain and when to urge medical advise
again.
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