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Chronic Musculoskeletal Pain in Children: 
Part I. Initial Evaluation 
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 M
usculoskeletal pain during 
childhood is common; in pop-
ulation surveys, 16 percent of 
school-age children reported 

limb pain.1 Musculoskeletal pain can be diffi-
cult for children to characterize and can cause 
children and parents great anxiety. Although 
the cause of acute musculoskeletal pain in 
children usually is obvious, the cause of 
chronic musculoskeletal pain or pain that has 
associated systemic symptoms can be more 
difficult to determine. The term “growing 
pains” may be applied mistakenly to children 
who have a serious rheumatic or malignant 
disease. Children who have unusual symp-
toms or abnormal findings on physical exam-
ination should be evaluated carefully.

A logical and consistent approach to diag-
nosis is necessary to treat the pain and its 
cause effectively and to avoid the long-term 
complications of untreated disease. This 
article, part I of a two-part series, outlines 
a primary care approach to evaluating and 
diagnosing the child with musculoskeletal 
pain who may have a rheumatic illness. Part 
II2 discusses common rheumatic causes of 

musculoskeletal pain in children, as well as 
treatment and referral recommendations. 
Nonrheumatic causes of musculoskeletal 
pain are much more common than rheu-
matic causes. An exhaustive list of the many 
possible causes of musculoskeletal pain in 
children is beyond the scope of this series 
but should be considered when screening 
for underlying disease in children with joint 
complaints.

Approach to the Child  
with Musculoskeletal Pain
A suggested approach to the child with mus-
culoskeletal pain is provided in Figure 1. Key 
characteristics for distinguishing between 
benign and serious causes of musculoskeletal 
pain are listed in Table 1.3

historical factors

Musculoskeletal disorders have multiple 
etiologies,4 and the history and physical 
examination greatly aid in narrowing the dif-
ferential diagnosis.5,6 For example, mechani-
cal joint pain is more likely to be acute, to 
involve point tenderness, and to be worse at 

Musculoskeletal pain can be difficult for children to characterize. Primary care physicians must 
determine whether the pain may be caused by a systemic disease. Change in activity, constitu-
tional symptoms such as fevers and fatigue, or abnormal examination findings without obvious 
etiology should raise suspicion for rheumatic disease. A complete physical examination should be 
performed to look for extra-articular signs of rheumatic disease, focusing on but not limited to 
the affected areas. A logical and consistent approach to diagnosis is recommended, with judicious 
use of laboratory and radiologic testing. Complete blood count and erythrocyte sedimentation 
rate measurement are useful if rheumatic disease is suspected. Other rheumatologic tests (e.g., 
antinuclear antibody) have a low pretest probability in the primary care setting and must be inter-
preted cautiously. Plain radiography can exclude fractures or malignancy; computed tomography 
and magnetic resonance imaging are more sensitive in detecting joint inflammation. Family phy-
sicians should refer children to a subspecialist when the diagnosis is in question or subspecialty 
treatment is required. Part II of this series discusses rheumatic diseases that present primarily 
with musculoskeletal pain in children, including juvenile arthritis, the spondyloarthropathies, 
acute rheumatic fever, Henoch-Schönlein purpura, and systemic lupus erythematosus. (Am Fam 
Physician 2006;74:115-22. Copyright © 2006 American Academy of Family Physicians.)
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SORT: Key Recommendations for Practice

Clinical recommendation
Evidence 
rating References 

CBC and ESR tests are recommended for children with chronic joint pain to help exclude infection 
and malignancy.

C 16

The ANA and rheumatoid factor tests have a low positive predictive value in the primary care 
setting and are not recommended for routine use in the initial diagnosis of joint pain.

C 23, 25, 26, 
28, 30

Plain radiography should be the first radiologic study used. However, radiographs are typically more 
useful in excluding certain conditions (e.g., malignancy) than in making a positive diagnosis of arthritis.

C 20, 33

CBC = complete blood count; ESR = erythrocyte sedimentation rate; ANA = antinuclear antibody.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease- 
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see page 17 or http://
www.AAFP.org/afpsort.xml.

Evaluation and Diagnosis of the Child with Musculoskeletal Pain

Child presents with musculoskeletal pain

Consider:
Infection (check CBC and ESR)
Malignancy (check CBC and 

ESR)
Systemic lupus erythematosus 

(check CBC, ESR, and ANA)

Consider: 
Enthesitis (check for swelling 

and tender points)
Juvenile rheumatoid arthritis
Spondyloarthropathy
Malignancy (check CBC  

and ESR; radiography  
of affected area)

Abnormalities in physical examination?Change in activity?

Reassurance
or

Scheduled follow-up if physician  
or parental concerns exist

Underlying illness,  
immunosuppression,  
or constitutional 
complaints (e.g., fever, 
weight loss, fatigue)?

Treat or refer 
as appropriate.

Normal activity and physical examination with no worsening symptoms and 
no constitutional or systemic complaints (e.g., fever, weight loss, rash)?

Take history and perform complete physical examination, focusing on (but not 
limited to) affected area, to look for evidence of systemic or other involvement.
Obvious etiology of symptoms (e.g., trauma, sprain, strain, fracture)?

No

No

Swelling or guarding
Consider:

Juvenile rheumatoid arthritis
Spondyloarthropathy
Systemic lupus erythematosus
Henoch-Schönlein purpura
Lyme arthritis

Warmth or redness
(Check CBC and ESR; possible  
synovial fluid analysis)
Consider:

Infection
Juvenile rheumatoid arthritis
Reactive arthritis
Malignancy
Spondyloarthropathy

Hypermobility/laxity
Consider:

Benign hypermobility syndrome
Ehlers-Danlos syndrome
Marfan syndrome

Rash and associated disorder
Consider:

Malar, nasal/oral, photosensitive, 
discoid, vasculitic: systemic lupus 
erythematosus (check CBC, ESR, 
and ANA)

Purpura: Henoch-Schönlein purpura 
(check urinalysis and creatinine)

Erythema marginatum: acute 
rheumatic fever

Gottron’s papules: juvenile 
dermatomyositis

Psoriasis: psoriatic arthritis

Pain
(Check CBC and ESR; radiography)
Consider:

Infection
Malignancy
Reactive arthritis
Trauma

Yes

Yes

Figure 1: An approach to the child with musculoskeletal pain. (CBC = complete blood count; ESR = erythrocyte sedimenta-
tion rate; ANA = antinuclear antibodies.)
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the end of the day or with overuse, whereas 
inflammatory joint pain generally is less well 
defined or described as “stiff,” is worse in the 
mornings,7 and feels better with use. 

The family physician must first deter-
mine the specific location of the pain. Pain 
localized to areas other than the joint may 
be related to connective tissue or muscle 
involvement.8 The possibility of referred 
pain, such as hip disease with associated 
groin or knee pain, should be considered. 
The joint distribution and the number of 
joints involved will help organize the eval-
uation.9,10 For example, arthritis in only 
one joint may be caused by pauciarticular 
juvenile arthritis, septic arthritis, or a sero
negative spondyloarthropathy. Inflamma-
tory diseases such as polyarticular juvenile 
rheumatoid arthritis, mixed connective 
tissue disease, and systemic lupus erythe-
matosus usually cause symmetric arthritis 
affecting multiple joints.5,11

The next step is to determine whether the 
process is inflammatory. Prolonged morning 
stiffness, swelling, and constitutional symp-
toms (e.g., fever, weight loss, fatigue) suggest 
inflammatory processes such as arthritis 
or vasculitis. Other historical descriptors 
include alleviating and aggravating factors 
and frequency and duration of pain. Rapid 
onset of pain suggests trauma, sepsis, hemar
throsis, or malignancy. Onset of pain over 
several days suggests infectious or reactive 
arthritis. The physician should be concerned 
if a child limits daily activities.

Finally, the physician should search for 
extra-articular symptoms that would be 
helpful in making the diagnosis. Charac-
teristic rashes accompany several rheumatic 
causes of musculoskeletal pain: parents may 
notice the malar rash of systemic lupus 
erythematosus or the heliotrope rash of 
juvenile dermatomyositis.8,12-14 Classic clini-
cal scenarios may further indicate a sys-
temic disease: the arthritis and rash of 
Henoch-Schönlein purpura typically fol-
low an upper respiratory tract infection, 
whereas reactive arthritis typically follows a 
genitourinary or gastrointestinal tract infec-
tion. A painful red eye may accompany the 
spondyloarthropathies.

physical examination

A complete physical examination may disclose 
additional clinical signs that point toward a 
diagnosis. A general appearance of well-being 
is reassuring regarding multi-organ involve-
ment; however, a child with only one or two 
joints affected by arthritis may appear well 
overall. Lymphadenopathy or hepatospleno-
megaly can be associated with malignancy 
and inflammatory diseases such as systemic 
lupus erythematosus. Rashes are character-
istic in patients with acute rheumatic fever, 
Henoch-Schönlein purpura, and the systemic 
form of juvenile arthritis. Gottron’s pap-
ules—erythematous plaques overlying exten-
sor surfaces of knuckles—are pathognomonic 
for juvenile dermatomyositis.8,14,15 A compre-
hensive examination will help exclude infec-
tious, traumatic, and oncologic etiologies of 
musculoskeletal complaints.16,17 

The musculoskeletal examination may 
demonstrate arthritis or myositis. Specific 

Table 1

Distinguishing Characteristics of Benign and Serious 
Musculoskeletal Conditions in Children

Characteristics of  
Benign Conditions

Characteristics of  
Serious Conditions

Pain relieved by rest and 
worsened by activity

Pain relieved by activity and  
present at rest

Pain at the end of the day Pain or stiffness in the morning

Nocturnal pain relieved by simple 
analgesics and massage of 
painful areas

Nocturnal pain not relieved by 
simple analgesics

No objective joint swelling Objective joint swelling

Hypermobile joints Stiff joints

No bony tenderness Bony tenderness

Normal strength Muscle weakness

Normal growth pattern Poor growth, weight loss

No constitutional symptoms Fevers, malaise

Normal CBC, normal ESR Abnormal CBC, elevated ESR

Normal radiographic findings Abnormal radiographic findings:  
soft-tissue swelling, osteopenia, 
periosteal elevation, cortical  
destruction (“moth-eaten” lesion)

CBC = complete blood count; ESR = erythrocyte sedimentation rate. 

Adapted with permission from Malleson PN, Beauchamp RD. Rheumatology: 16. Diag-
nosing musculoskeletal pain in children. CMAJ 2001;165:185.
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Table 2

Selected Adjunctive Laboratory and Radiologic Tests for Diagnosing Musculoskeletal Pain in Children

Test*

Condition associated  
with positive or  
abnormal results Diagnostic capabilities

When test should be 
conducted

Laboratory

CBC Leukocytosis or 
thrombocytosis: 
inflammation, infection

Cytopenias: SLE,21 
malignancy16

White blood cell count typically is normal in 
children with juvenile RA and in 66 percent 
of children with leukemia17,22

Elevated white blood cell count and platelets 
are seen with infection and in inflammatory 
conditions such as systemic onset juvenile RA

Initial evaluation of chronic 
joint pain or clinical 
suspicion of SLE to check 
for cytopenias

ESR Inflammation, infection Discordant ESR and platelet count worrisome 
for malignancy16 

Can be normal with arthritis23 

Can be elevated with infection, juvenile RA, 
and SLE but cannot discriminate between 
different etiologies of inflammation

Initial evaluation of chronic 
joint pain or pain out 
of proportion to clinical 
findings

ANA SLE, vasculitis, juvenile RA Positive in approximately 10 to 40 percent of 
healthy children24 

Titers greater than 1:320 more likely to be 
true-positive for inflammatory diseases25 

Higher risk for iritis in ANA-positive juvenile RA26

In a patient with juvenile RA 
to recommend frequency 
of iritis screening or when 
high clinical suspicion for 
SLE (see Table 3)

Rheumatoid  
factor

Juvenile RA Approximately 70 percent sensitivity and  
82 percent specificity for RA27-29

Low positive predictive value in primary  
care setting

To assist in diagnosis of 
juvenile RA, SLE, or mixed 
connective tissue disease, 
usually after referral

Anti–double- 
stranded DNA

SLE Positive in 73 percent of children with SLE21 To quantify disease activity 
in patients with confirmed 
diagnosis

HLA-B27  
genotype

Spondyloarthropathy Genetic marker rare in blacks but present in  
7 to 10 percent of non-Latino whites and in 
up to 50 percent in other ethnicities30

86 percent sensitivity and 96 percent 
specificity for spondyloarthropathy31

To classify arthritis, usually 
after referral.

Consider use if family history 
of psoriasis, inflammatory 
bowel disease, arthritis 
and back pain, or 
spondyloarthropathy

Radiology

Plain radiography Bone tumors,16,20 fractures, 
chronic osteomyelitis

Normal findings in juvenile RA or early 
osteomyelitis

Abnormal in only 44 percent of patients  
with leukemia32

Initial evaluation of patient 
with significant joint or 
bone pain

MRI, CT Periarticular inflammation, 
tumors, cartilage 
abnormalities4

More sensitive than plain film radiographs 
in detecting malignancy and inflammatory 
conditions such as sacroiliitis20,33

Intravenous gadolinium enhancement helps 
detect inflammation

When joint examination is 
equivocal or difficult (e.g., 
in temporomandibular or 
hip joints)

Echocardiography Pericardial fluid in patients 
with systemic juvenile RA 
and pericardial friction rub

Evaluation for carditis in acute 
rheumatic fever

Evaluation for pericarditis in SLE

Diagnostic procedure of choice for detecting 
pericarditis or carditis

In patients with fever, rash, 
and arthritis34

In patients who have SLE 
with cardiac symptoms

*—Tests are listed by probable frequency of use.

CBC = complete blood count; SLE = systemic lupus erythematosus; RA = rheumatoid arthritis; ESR = erythrocyte sedimentation rate; ANA = anti-
nuclear antibody; HLA = human leukocyte antigen; MRI = magnetic resonance imaging; CT = computed tomography.

Information from references 4, 13, 16, 17, and 20 through 34.
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findings of arthritis include warmth, swell-
ing, loss of range of motion, and guarding of 
the joint. Although these are classic inflam-
matory signs, they may be minimal or dif-
ficult to detect even in juvenile arthritis. 
Muscle mass and strength also should be 
evaluated. Long-standing arthritis may have 
associated bony enlargement or muscle atro-
phy.18,19 Proximal muscle weakness is pres-
ent in juvenile dermatomyositis and can be 
subtle without performing formal strength 
testing of axial muscles. Focal tenderness 
or abnormalities may suggest orthopedic or 
oncologic20 etiologies rather than inflam-
matory causes. 

follow-up

Many rheumatic clinical entities tend to 
develop over weeks or months (Table 1).3 
Close follow-up to determine the child’s clin-
ical course therefore is recommended. Reso-
lution of symptoms and continued absence 
of worrisome features can reassure the child 
and family that a chronic inflammatory dis-
ease is not present; conversely, additional 
signs and symptoms noted at a follow-up 
visit may direct further evaluation or refer-
rals, if warranted.

Adjunctive Tests
Laboratory tests and radiologic studies may 
help to support a diagnosis in a child with 
a high likelihood of inflammatory musculo-
skeletal illness and may exclude worrisome 
diagnoses such as infection and malignancy. 
The need for adjunctive tests is determined 
by the child’s clinical features. Selected tests 
used in the diagnosis of musculoskeletal pain 
are listed in Table 2.4,13,16,17,20-34 

laboratory tests

Rheumatologic laboratory tests can confirm 
a clinically suspected diagnosis for the cause 
of musculoskeletal pain in children but are 
not diagnostic in themselves. If a serious 
rheumatic cause is suspected, the family 
physician should use laboratory tests judi-
ciously and interpret them in the context of 
the child’s clinical presentation. History and 
physical examination findings help deter-
mine whether laboratory tests are needed. 

A normal complete blood count (CBC) and 
erythrocyte sedimentation rate (ESR) and 
a negative antinuclear antibody (ANA) test 
result reduces the likelihood of infection, 
cancer, and systemic lupus erythematosus 
(Table 24,13,16,17,20-34).13,16,17 The ANA must be 
interpreted according to the patient’s pretest 
probability of rheumatic disease. In the pri-
mary care setting this usually is low, so most 
positive results are false-positive (Table 3).35

The use of an arthritis or rheumatoid panel 
is not recommended because this can lead 
to false-positive results, unnec-
essary expense, and patient 
worry; each test is best used in 
the appropriate clinical setting. 
Some laboratory tests, such as 
the human leukocyte antigen 
B27 (HLA-B27) and rheuma-
toid factor, may help determine 
prognosis in rheumatic disease but cannot 
be used to make a diagnosis and therefore 
are most useful in the specialist setting. The 
tests most useful in the primary care setting 
include the CBC (to detect inflammation or 
cytopenias), ESR (a sensitive but not specific 
marker of inflammation), and ANA (with 

Table 3

Interpreting the ANA Test in Primary Care and  
Specialty Settings When Symptoms Suggest SLE

ANA titer

Positive  
likelihood  
ratio*

Likelihood of disease (%)

Primary care  
setting†

Specialty  
setting‡

> 1:1280 9.9 17.0 81

1:640 2.2 4.2 49

1:320 1.1 2.1 32

1:160 0.8 1.6 26

1:80 0.8 1.6 26

1:40 0.7 1.4 23

1:20 0.4 0.8 15

ANA = antinuclear antibody; SLE = systemic lupus erythematosus.

*—Greater than 1 indicates an increased likelihood of disease, and less than 1 indi-
cates a decreased likelihood.
†—Estimated 2 percent pretest probability of SLE.
‡—Estimated 30 percent pretest probability of SLE.

Information from reference 35.

Family physicians should 
use laboratory tests judi-
ciously and interpret them 
in the context of the child’s 
clinical presentation.
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clinical suspicion for systemic 
lupus erythematosus). 

radiologic studies

A worrisome history, atypical or 
systemic symptoms, or abnor-
mal physical findings in a child 
with musculoskeletal pain war-
rant use of radiologic studies. 

Normal plain radiographs can be reassuring 
regarding fracture and some malignancies, 
such as bony lesions.20,32,36 However, cer-
tain cancers (e.g., leukemia, lymphoma) do 
not have characteristic radiographic abnor-
malities, and most children with malig-
nancy therefore will not have abnormal 
radiographs.17,22,32 

Various modalities may help identify the 
extent of musculoskeletal disease or exclude 
other causes of joint complaints. Magnetic 
resonance imaging (MRI) has the greatest 
sensitivity for inflammatory processes20,37 
but is time-consuming and costly and should 
be used judiciously. Computed tomography 
or MRI may be helpful to characterize the 
anatomy when the location of the affected 
joint makes physical examination difficult 
(e.g., in the hip or temporomandibular 
joints).37,38 Echocardiography is useful in 
acute rheumatic fever to detect carditis and 
valvular lesions34 and in systemic onset juve-
nile rheumatoid arthritis or systemic lupus 
erythematosus to detect pericarditis.

Other Considerations 
Several conditions are useful to note because 
they illustrate how a thorough history and 
detailed physical examination with adjunc-
tive laboratory and radiologic tests can iden-
tify the diagnosis. These are malignancy, 
benign nocturnal limb pains, and benign 
hypermobility syndrome. 

malignancy

Physicians must be alert to the possibility of 
malignancy as the cause of musculoskeletal 
pain in children. Cancer occurs in about 
one in 6,400 children annually, and acute 
lymphoblastic leukemia, the most common 
leukemia, has an annual incidence of one to 
five per 100,000.39 Patients with other types 

of cancers also may present with nonspecific 
complaints such as fever and bone or joint 
pain.40 Additionally, malignant musculo
skeletal tumors account for 5 to 10 percent of 
malignant neoplasms of childhood; the most 
common of these lesions are osteosarcoma, 
Ewing’s sarcoma, and rhabdomyosarcoma.41 

Cancer should be considered in a child 
who has pain out of proportion to clinical 
findings, or suggestive laboratory or radio-
logic test results. Pain is the most com-
mon presenting symptom of malignancy,16,20 
with swelling and reactive arthritis over 
the involved bone occurring a few weeks or 
months after onset of pain. Children with 
fevers, weight loss, and abnormalities on 
laboratory evaluation may already have meta
stases. Tumors may be indicated on plain 
radiographs by abnormalities such as peri-
osteal elevation, cortical destruction with a 
“moth-eaten” appearance, and an apparent 
soft tissue mass.32 A bone scan may localize 
involved areas, and computed tomography 
or MRI may further delineate the lesion. Ste-
roids are contraindicated until malignancy 
has been excluded in children who appear ill 
and have joint pain or swelling. 

benign nocturnal limb pains  
of childhood 

Benign nocturnal limb pains of childhood 
(formerly known as “growing pains”) are 
cramping pains of the thigh, shin, and calf; 
they affect approximately 35 percent of chil-
dren four to six years of age, although they 
may occur up to age 19.41 The exact patho-
physiology of the pain is unknown: it is not 
associated with the pubertal growth spurt 
but theoretically may be associated with 
growth in general.42 The pain typically occurs 
in the evening or at night, may awaken the 
child from sleep, and disappears by morning. 
Benign nocturnal limb pains are not associ-
ated with a limp.

The classic clinical presentation in the 
absence of other inflammatory or chronic 
signs and symptoms should reinforce the 
benign nature of this entity. Physical exami-
nation of the child is normal. No further 
diagnostic testing is necessary in the absence 
of worrisome complaints or anatomic  

Malignant musculoskeletal 
tumors such as osteosar-
coma, Ewing’s sarcoma, 
and rhabdomyosarcoma 
account for 5 to 10 percent 
of malignant neoplasms of 
childhood.
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abnormalities. Parents should be reassured 
that there are no long-term sequelae.

benign hypermobility syndrome

Benign hypermobility syndrome occurs 
typically in young girls before or during 
adolescence. Patients with this condition 
present with musculoskeletal pain associ-
ated with generalized hypermobility of joints 
but no associated congenital syndrome. The 
prevalence of this condition is estimated to 
range from 8 to 20 percent.1,43 Connective 
tissue diseases such as Marfan syndrome 
and Ehlers-Danlos syndrome should be con-
sidered. Various criteria for hypermobility 
exist,1 including evaluation of mobility of the 
thumb onto the forearm; degree of hyper-
extension of the metacarpals, elbows, and 
knees; and the ability to place the palms on 
the floor with knees straight.

Hypermobility is diagnosed with reassur-
ing history and specific physical examination 
findings. Close follow-up and review of the 
child’s complaints and physical examination 
findings usually will direct further referral 
or reassurance. Children with hypermobility 
syndrome should be reassured of the benign 
nature of their condition. If symptoms are 
significant enough to interfere with activities, 
the child may need to alter physical activ-
ity temporarily or receive formal physical 
therapy. Prolonged pain symptoms should 
prompt review of any applicable athletic pro-
gram and evaluation for other diagnoses. 
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