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ABSTRACT. Previous studies of childhood chest pain
have been retrospective or considered only limited age
groups or referred patients. In this study, all children
who were admitted to the emergency department with
chest pain were evaluated prospectively. Patients with

ill-defined chest pain had ECGs and echocardiograms

performed. A total of 407 children were evaluated. The
most common causes of the pain were idiopathic (21%)

and musculoskeletal (15%). Cardiac problems were found

in 4%. Chest pain was acute (of <48 hours’ duration) in

43% and chronic (of >6 months’ duration) in 7%. Pain
caused 30% of children to stay out of school and 31% to
awaken from sleep. Chest wall tenderness was the most
common abnormality. ECGs were obtained in 47%; re-
sults of 31/191 were abnormal but only 4/191 ECG ab-
normalities were related to the diagnosis. Echocardi-

ograms were obtained in 34%; results of 17/139 were
abnormal (12/139 showed mitral valve prolapse). Young
children are more likely to have cardiorespiratory prob-
lems; children older than 12 years of age are more likely
to have psychogenic pain. The description and location

of the pain and the patient’s sex are not related to the
diagnosis. Nonorganic disease is related to a family his-
tory of heart disease or chest pain or having chronic pain.
Organic disease is related to pain ofacute onset, abnormal
physical examination results, pain that awakens the child
from sleep, and the presence of fever. Laboratory tests
are rarely helpful in evaluating children with chest pain.

Chest pain in children is usually benign. Psychogenic
pain and idiopathic pain are less common than previously
believed. Pediatrics 1988; 82:319-323; chest pain, electro-

cardiogram, echocardiogram.

Chest pain is a common symptom among children

who receive treatment at an urban medical center.

Several recent studies have shown that chest pain

in children is usually a benign complaint and is

rarely associated with organic disease.�4 Our
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knowledge about chest pain in children is based on

retrospective studies or those limited to selected

age groups or patients referred to a specialized

clinic, however. A previous prospective study in-

volved only a small number of children.4

This study was undertaken to prospectively eva!-

uate children of all ages admitted to a large pedi-

atric emergency department with chest pain. The

purpose was to prospectively identify the causes

and epidemiology of chest pain in children. A sec-

ond purpose of this study was to assess the value of

obtaining an echocardiogram in the evaluation of a

child with ill-defined chest pain.

METHODS

The study was conducted between April 4, 1984,

and April 3, 1985. All children through 19 years of

age admitted to the emergency department of the

Children’s Hospital of Philadelphia with the com-

plaint of chest pain were registered in the study.

Patients were examined by a resident and an at-

tending physician; laboratory tests were ordered as

deemed necessary. A study form, including a uni-

form history and physical examination, was ob-

tamed, and a diagnosis was assigned according to

defined criteria (Table 1). In a few patients, the

evaluation by the attending physician was per-

formed within 48 hours of the initial emergency

department admittance. When there had been no

evaluation by the attending physician, the resi-
dent’s chart was reviewed and the diagnosis was

accepted. The physical examinations were consid-
ered as “missing data,” however, because the find-
ings could not be verified. Children with a diagnosis

of either cardiac-related pain or ill-defined chest

pain (of idiopathic, psychogenic, musculoskeletal,
costochondritic, gastrointestinal origin) were asked

to return soon after their emergency department

visit for a 12-lead ECG and echocardiogram. The

initial diagnosis was altered if these tests revealed

abnormalities.
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Category Definition

Idiopathic

Cardiac

Musculoskeletal

Costochondritic

Gastrointestinal

Psychogenic

Cough

Asthmatic
Traumatic

Pneumonia!

Sickle cell crisis
Miscellaneous

TABLE 1. Criteria for Categories of Chest Pain
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No organic etiology found; no psychologic factors present

to explain pain.
Related to congenital heart disease, congestive heart fail-

ure, infection of heart valves, myocardium, pericar-
dium; includes arrhythmia, ischemia, mitral valve pro-

lapse.

Related to muscle strain or unrecognized, minor trauma
to chest or back (ie, weight lifting, vigorous sports),
chest wall tenderness, pain that is reproducible with
movement; excludes direct trauma.

Related to history of sternal pain, tenderness to palpation
of one or more costochondral junctions.

Associated with indigestion, heartburn, vomiting, eating
certain foods, foreign body in esophagus.

Clearly emotional origin for pain with no contributing

organic factors; includes pain related to domestic con-
flicts, school or work difficulties, parent-child disagree-
ments, peer problems, stress-related events such as
death, separation, or illness; includes hyperventilation.

Secondary to acute onset of cough present for several
hours or intense for brief period.

Secondary to asthma with recent wheezing present.
Direct blow to chest or back within 48 h of chest corn-

plaints.
Lower airway disease documented on chest x-ray film or

by physical examination (rales, tachypnea).
Predominant part of typical vasoocclusive crisis.
Pneumothorax, pleuritis, pleurisy, pregnancy, thyroid dis-

ease, drugs, cysts, strep throat, etc.

Frequency distributions were analyzed for all

variables. Analysis by x2 was performed using lim-

ited variables. Diagnoses were grouped for compar-

ison as cardiac and cardiorespiratory problems (car-

diac, cough, asthma, pneumonia) and also as non-
organic (psychogenic plus idiopathic) or organic (all

other diagnoses) problems.

RESULTS

During the study period, 414 patients were reg-

istered with the complaint of chest pain. Seven of

these patients were eliminated because they were

older than 19 years of age or were ascertained to
have upper abdominal pain rather than chest pain.

Thus, 407 patients were included in the study. The

age of the patients ranged from 2 to 18.9 years. The
mean age was 11.9 years and the median was 12.5

years. A total of 47% were younger than 12 years

of age. There were 224 (55%) girls. Of those 12

years of age or older, 59% were girls. The patients
were preponderantly black (90%), a reflection of

the racial constitution of the patients who use the

emergency department.

The pain occurred daily in 37% of patients, and

it occurred only once in 12%. There was no single

activity that predominantly alleviated or exacer-

bated the pain. The pain was rarely related to food.

The pain awoke the child from sleep in 31% of the

cases and caused 30% of the children to stay away

from school. The children were worried about their

chest pain in 46% of the cases.

In Table 2, characteristics of the chest pain are
summarized as described by the study patients. In

Table 3, answers to historical questions obtained
from the patients or their parents are summarized.

Results of the physical examination were found

to be normal in 37% of children and abnormal in

40%. In another 23%, the child was initially ex-

amined only by the resident physician, and abnor-
malities were not verified. The most common ab-

normality at the time of physical examination was

chest wall tenderness (51% of abnormal findings).

Fever was present in 14%. Of the 12 patients with
mitral valve prolapse, four had a murmur, one had

a click, three had both a murmur and a click, and
four had neither detected in the emergency depart-

ment.

In Table 4, the results of laboratory tests ob-
tamed from the children in this study are summa-

rized. ECGs were obtained in 191/235 children with

ill-defined or cardiac-related chest pain. Of these,

results of 31/191 (16%) were abnormal. The abnor-

malities were all minor or had been noted in the

results of previous ECGs in all except four patients,

however. Of these, three had arrhythmias (noted
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TABLE 2. Characteristics of

Patients

Chest Pain in Study

Characteristics % of
Patients

Chronicity

Acute (<48 h) 43

Persistent

2d-lrno 37

1-Grno 7

Chronic (>6 rno) 7
Duration (mm)

Constant 23
Intermittent (<5) 37
Intermittent (>5) 24

Description

Sharp 41

Dull 11

Aching 13

Location
Sternal 49
Left-sided 27

Right-sided 11

TABLE 3. Important History in Children With Chest
Pain

History % of
Patients

Cough, recent 39
Asthma, past 15

Trauma, recent 10
Exercise, recent 22
Heart disease 9

Cigarette smoking 4
Emotional problems 19
Family history

Heart disease 30

Chest pain 26

Cardiac death 16

TABLE 4. Laboratory Test Results Obtained From
Children With Chest Pain

Laboratory Test Results No. (%) of
Children

Chest x-ray film (n = 137)
Normal 100 (73)
Abnormal 37 (27)

ECG (n = 191)

Normal 160 (84)
Abnormal 31 (16)

Echocardiogram (n = 139)

Normal 123 (88)

Abnormal 17 (12)

during the physical examination) and one had ECG

changes related to pericarditis in a febrile child

with systemic lupus erythematosus. Two-dimen-

sional M-mode echocardiograms were obtained in

139/235 children with ill-defined or cardiac chest

pain. Of these, 17/139 or 12% showed abnormal

results. Mitral valve prolapse was confirmed by

echocardiograms in 12/139 (8.6%). Others showed

known or expected abnormalities such as pericar-

dial effusion (two), mitral regurgitation (two), and

poor ventricular function (one). The chest roent-

genograms obtained in 137 patients were abnormal
in 37 (27%). The abnormalities found included

pulmonary infiltrates, atelectasis, and hyperinfla-

tion. These abnormalities were found in children

with asthma or pneumonia. On a few chest roent-

genograms, minor or known changes were shown.

On one chest x-ray film, a pneumothorax was

shown, in another, a clavicle fracture (both were

suspected clinically). One child with systemic lupus

erythematosus had a pleural effusion and a large

heart shown on x-ray film.

In Table 5, the diagnoses found in the study are

summarized. The most common diagnosis made

was idiopathic chest pain (21%). Texidor’s twinge,

or precordial catch syndrome, was rarely identified

and was included with other idiopathic diagnoses.

Musculoskeletal pain accounted for 15%, and psy-

chogenic pain for 9%, of children with chest pain.

The children who had psychogenic pain did not

undergo formal psychologic testing but all admitted

that their pain began soon after a major stressful

event (ie, death of family member, move to a new

city, school failure). Cardiac disease was rarely di-

agnosed (4%). One patient with Marfan syndrome

was admitted with a spontaneous pneumothorax.

The sex of the child was not significantly related

to the cause of chest pain. Girls were more likely

than boys to have psychogenic chest pain and cos-

tochondritis but these differences were not statis-

tically significant.

Age of the child was related to the cause of chest

pain. Children <12 years of age were twice as likely

to have a cardiorespiratory (cardiac, cough, asthma,

pneumonia) cause for their chest pain (P = .0018),

whereas adolescents were 2.5 times as likely to have

a psychogenic cause for chest pain (P = .02) than

were younger children. Descriptions of sharp pain,

TABLE 5. Diagnoses in Children W ith Chest Pain

Diagnosis % of
Children

Idiopathic origin 21

Musculoskeletal origin 15

Cough 10

Costochondritis 9
Psychogenic origin 9

Asthma 7
Trauma 5
Pneumonia 4
Gastrointestinal disorders 4

Cardiac disease 4
Sickle cell crisis 2

Miscellaneous 9
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constant pain, radiating pain, or daily frequent pain

were not related significantly to cardiac disease or
cardiorespiratory causes. The location of the chest

pain (sternal, left, or right) also had no significant

relationship with cardiac or cardiorespiratory dis-

ease. Likewise, increased school absence due to

chest pain was not related either to cardiac disease

or other organic causes.

Organic disease (not necessarily cardiac or car-
diorespiratory) was related to pain that awakened

the child from sleep (P = .047), pain of acute onset

(P < .0001), abnormal physical examination find-

ings (P < .0001), and the presence of fever (P <

.005). Those with acute pain were three times more

likely to have organic disease, and those with ab-

normal physical examination findings were 12

times more likely to have organic disease. Those

with fever were 3.6 times more likely to have or-

ganic disease. In particular, those with fever were

likely to have pneumonia (P = .0001).

Nonorganic disease was related to having chronic

pain of more than 6 months’ duration (P = .0009).

Nonorganic disease was also related to having a

family history of heart disease (P = .011) and

having a family history of chest pain (P = .0002).

Psychogenic pain, in particular, was 3.7 times more

likely if there was a family history of chest pain (P

= .001).

DISCUSSION

In this large, prospective study, some of the pre-

vious findings related to chest pain in children are
confirmed, as well as some important new details

added. One limitation of this study was the fact
that 23% of the children were initially seen only by
a resident physician; thus, their physical findings

could not be verified.

Chest pain is a common pediatric complaint. Of

approximately 70,000 patient visits for acute care
in one year, more than 400 children complained of

chest pain. Almost half of the patients were less

than 12 years of age, and almost half were girls, as
has been noted previously.”4

Idiopathic chest pain is the most common diag-
nosis but a specific cause was more often identified

in our study than in previous studies.”2’4 Musculo-
skeletal pain remains the most common identifiable
cause of chest pain in children. Cardiac disease is

an unusual cause of chest pain in children. Psycho-
genic chest pain (or pain due to anxiety and stress)
is an important cause but was found less commonly

than in previous studies.”2’5 More organic illness
may have been found in this study because it was

conducted in an emergency department.

Age was found to relate to the cause of the

diagnosed chest pain. Younger children are more

likely to have cardiorespiratory problems. Children

older than 12 years of age are more likely to have

psychogenic chest pain. Sex was not found to be

significantly related to the cause of pain. In pre-

vious studies,”5’6 it was demonstrated that girls were

more likely to have psychogenic chest pain and

costochondritis. A similar trend was noted in this

study but it was not statistically significant. Psy-

chogenic chest pain was found to be related to
having a family history of chest pain.

The general description and location of chest

pain in our patients was not of importance. Pain

that awakens a child from sleep is more likely to

reveal an organic problem but not necessarily a

serious problem. Chronic chest pain has been de-

scribed in 15% to 36% of patients”2’5 but was not

found as often in our study. As previously noted,

however, children with chronic chest pain are less

likely to have an organic cause for their pain.4

Again, fewer patients with chronic pain may have

been identified in our study because the study was
conducted in an emergency department.

This study is in concurrence with others”4 that

laboratory tests are not generally helpful in estab-

lishing a specific diagnosis for chest pain. Abnormal

laboratory study results are usually not significant

or reveal only previously known or clinically sus-

pected problems. In most cases, they confirm ab-

normal findings of the history or physical exami-

nation. Therefore, chest radiographs and ECGs

should not be obtained unless indicated by the

history or physical examination. Echocardiograms

were helpful in confirming and discovering mitral

valve prolapse in some children with chest pain,

because four patients had no physical findings of

this disorder. In this study, however, the frequency

of mitral valve prolapse in children with chest pain

was not found to be different from the frequency

found in asymptomatic children.79 Moreover, chest

pain may not even be related to mitral valve pro-

lapse in some children who have this disorder.

Therefore it does not seem justified to obtain an

echocardiogram of all patients with ill-defined chest

pain.
Finally, smoking has been associated with chest

pain in adults and adolescents.’#{176} In this study, 4%

of the patients with chest pain were smokers, and

it is not known how many others had family mem-

bers whose smoking could have passively affected

the patients.

SUMMARY

Children with chest pain who are prospectively

evaluated in a systematic fashion have a higher

incidence of organic illness than previously noted.

Preadolescents with chest pain have a greater like-
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lihood of having organic disease. Psychogenic pain

is more frequent in older children and those with a

family history of chest pain. Cardiac disease is an

unusual finding.
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FLUNKING KINDERGARTEN

[I worry] about children caught in a web of unwarranted expectations ...

These erroneous expectations are being imposed on younger and younger

children. The intrusion of a first-grade curriculum into the nation’s kindergar-

tens and nursery schools helps create timid students and future “learning

disabilities.”

Submitted by Student

From Paley VG: Helping children to fail. Book Review of The Learning Mystique by Gerald Coles.
The New York Times, Jan 24, 1988.
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