
Regional Implementation of a Pediatric Cardiology
Chest Pain Guideline Using SCAMPs Methodology

abstract
BACKGROUND AND OBJECTIVES: Chest pain is a complaint for which
children are frequently evaluated. Cardiac causes are rarely found de-
spite expenditure of considerable time and resources. We describe val-
idation throughout New England of a clinical guideline for cost-effective
evaluation of pediatric patients first seen by a cardiologist for chest
pain using a unique methodology termed the Standardized Clinical
Assessment and Management Plans (SCAMPs).

METHODS: A total of 1016 ambulatory patients, ages 7 to 21 years initially
seen for chest pain at Boston Children’s Hospital (BCH) or the New
England Congenital Cardiology Association (NECCA) practices, were
evaluated by using a SCAMPs chest pain guideline. Findings were an-
alyzed for diagnostic elements, patterns of care, and compliance with
the guideline. Results from the NECCA practices were compared with
those of Boston Children’s Hospital, a regional core academic center.

RESULTS: Two patients had chest pain due to a cardiac etiology, 1 with
pericarditis and 1 with an anomalous coronary artery origin. Testing
performed outside of guideline recommendations demonstrated only
incidental findings. Patients returning for persistent symptoms did not
have cardiac disease. The pattern of care for the NECCA practices and
BCH differed minimally.

CONCLUSIONS: By using SCAMPs methodology, we have demonstrated
that chest pain in children is rarely caused by heart disease and can be
evaluated in the ambulatory setting efficiently and effectively using
minimal resources. The methodology can be implemented regionally
across a wide range of clinical practice settings and its approach
can overcome a number of barriers that often limit clinical practice
guideline implementation. Pediatrics 2013;132:e1010–e1017
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Chest pain in children is a common
reason forreferral inbothacademicand
community pediatric cardiology prac-
tice. The evaluation is often resource
intensive and costly despite the low in-
cidence of cardiac pathology ranging
from 0% to 5%.1–13 This low incidence
has been documented in the emergency
setting as well as ambulatory care.14

Many previous reports on pediatric
chest pain have been observational and
lack guideline recommendation. We
have designed and reported on a quality
improvement tool termed Standardized
Clinical Assessment and Management
Plans (SCAMPs), which guides care of
patients with a single presenting symp-
tom or condition according to an al-
gorithm designed by clinicians that
improves outcomes, narrows practice
variability, and reduces unnecessary
testing.15–17 Although sharing some
similarities to clinical practice guide-
lines, SCAMPs differ by mandating data
acquisition, analyzing the data on a re-
curring basis, and altering the SCAMP
based on the analysis. Providers are
permitted to divert from the pathways,
although they are requested to explain
the reasons for the action taken po-
tentially offering new insight into the
management of the clinical problem.
Our previous experience has demon-
strated a decrease in practice variation
and a marked reduction in unnecessary
resource utilization compared with
historic controls.17

The New England Congenital Cardiology
Association(NECCA) isanorganizationof
16 academic and community-based
practices with 115 member physicians
representing all 6 New England states.
NECCAwasformedin2009withamission
to improve continuously the quality,
safety, effectiveness, availability, and
cost of care for children and adults with
known or suspected congenital or ac-
quired heart disease of childhood. Care
delivery settings vary from small in-
dependent private practices with no

academic affiliation to a large, tertiary
care academic center.

SCAMP studies to date have been
reported fromBoston Children’sHospital
(BCH), the core academic center where
the methodology was developed. The
likelihood for success in implementing
the SCAMP process outside the aca-
demic center is untested. In this study,
we report results of a chest pain SCAMP
implemented in concert at BCH and
NECCA sites and compare the results
from the varied NECCA practices with
those of BCH. Analysis of the data reflects
on sound clinical practice, the benefits of
the SCAMPs approach, and efficacy of
broad regional implementation.

METHODS

We developed a SCAMP algorithm for
pediatric chest pain using history,
physical examination, and electrocar-
diogram (ECG) to suggest when further
diagnostic testing is indicated using
methodology previously developed and
described.15–17 This algorithm is
designed to identify cardiac causes
of chest pain while effectively using
resources in the outpatient cardiology
clinic setting. The algorithmwas used to
analyze the combined patient pop-
ulation and to compare outcomes of
those seen at BCH and NECCA sites. Over
a 2-year period, representatives from
NECCA and BCH reviewed the SCAMP
data elements, discussed plausible
findings, shared strategies, and, based
on feedback, refined the guideline. The
guideline was updated before and sub-
sequent to this study but not during the
study. In this fashion, providers partici-
pated in both the development and
implementation of the SCAMP.

Patient Selection

Ambulatory patients between 7 and 21
years of age presenting to a pediatric
cardiology practice for a first-time
evaluation of the principal complaint
of chest pain were enrolled. Those for

whom chest pain was a secondary
symptom were not included. A total of
109 providers participated in the study,
35 of whom practiced at NECCA sites.
Patients were enrolled from July 2010 to
December 2011atBCHand fromOctober
2010 to December 2011 at NECCA sites.
Childrenwith knownheart diseasewere
excluded. All patient data were de-
identified. Activity at the NECCA sites
wasfacilitated, tracked,andcoordinated
through monthly conference calls that
limited site process variation. The in-
stitutional review boards at BCH and at
participating NECCA sites evaluated the
project and waived review designating
the SCAMP methodology as quality im-
provement.

Data Collection and SCAMP
Algorithm

We collected demographic and clinical
characteristics for each patient, in-
cluding description of the chest pain,
associated symptoms, focused past
medical and family history, pertinent
physical examination findings, and ECG
interpretation (Table 1). Data were col-
lected on SCAMP data forms (SDFs)
completed by the provider at the time of
the initial visit (see Supplemental In-
formation). SDFs were sent from all
sites to a project coordinator at BCH
where data were collated and analyzed.
The intent was to complete the evalua-
tion at a single visit. Patients who
returned after being discharged were
evaluated using SDFs documenting in-
terval history and the same data set.

Chest pain history included relationship
toexertion, syncope, radiation, changing
position, or fever. Past medical history
targeted conditions increasing risk of
pathologic chest pain to include sys-
temic arthritis/vasculitis, a hypercoagu-
lable state, or prolonged immobilization.
Family history documented first-degree
relatives with sudden or unexplained
death, cardiomyopathy, or a hypercoag-
ulable state. Pertinent physical examination
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findings included a pathologicmurmur,
gallop, friction rub, increased second
heart sound intensity, distant heart
sounds, peripheral edema, painful
or swollen extremities, tachypnea, or
fever.

Positive findings from history, physical
examination, or ECG listed in Table 2
were indications for echocardiography.

Fever (oral .38.4°C) was the in-
dication for a chest x-ray. Exercise
stress testing, ambulatory ECG (Holter)
monitoring, and event recorder moni-
toring were not included as appropri-
ate tests in the algorithm based on
previous study,1,3,17,18 but were tracked
as part of the adherence and outcome
analysis.

Test Interpretation

ECG interpretation was based on SDF
documentation. Positive criteria are
listed in Table 2. ECGs were interpreted
by the pediatric cardiologist at the time
of the visit.

Echocardiography, exercise testing, Hol-
ter, and event monitor results were
obtained from the SDF documentation.
Testing was generally obtained at the
time of or soon after the initial visit. Tests
performed before pediatric cardiology
consultation that deviated from the
guideline were noted. Diagnoses con-
sideredpotential cardiac causesof chest
pain included anomalous coronary ori-
gins, cardiomyopathy, myocarditis, peri-
carditis,pulmonaryhypertension,aortic
dissection, and pulmonary embolism.
Mitral valve prolapse was excluded as
a likely cause of chest pain. Echocar-
diogram interpretation was performed
at the patient evaluation sites. A core
echocardiography laboratory was not
used.

Analysis

Adherence, Practice Variation, and
Resource Utilization

We assessed adherence to the SCAMP
algorithmin termsof testingperformed
or not performed in accordance with
the protocol. Practice variation for
diagnostic testing was tracked and
analyzed. All patients had at least 1
cardiology clinic visit. An ECG was rec-
ommended at all visits. Resource utili-
zation for echocardiograms, exercise
stress tests, Holter monitors, and event
monitors was compared between the
BCH and the combined NECCA sites.

Statistical Analysis

Descriptive statistics were reported
with counts and percentages as well as
means and SDs. x2 tests were used to
calculate P values for evaluating the
difference between the BCH and NECCA
sites. Sensitivity and positive predictive

TABLE 1 Patient Characteristics

Description of Chest Pain (a) n (%) Past Medical History (b) n (%)

Chest pain early in exercise 182 (17.9) Hypercoagulable state 3 (0.3)
Chest pain at peak exercise 342 (33.7) Arthritis or vasculitis 10 (1.0)
Exertional syncope association 10 (1.0) Immobilization 9 (0.9)
Chest pain radiation, supine worsening 80 (7.9) Asthma 206 (20.3)
Chest pain temporally with fever 5 (0.5) Lens dislocation or other

connective tissue disease
11 (1.1)

Palpitationsa 228 (22.4)
Dizziness or lightheaded 225 (22.1)
Syncope 38 (3.7)
Chest pain primarily at rest 521 (51.3)
Dyspnea on exertion 182 (17.9)
Chest pain worse with inspiration or pleuritic 327 (32.2)
Average .3 h exercise per week 484 (47.6)

Family History (c) n (%) Physical Examination (d) n (%)

Sudden unexplained death 22 (2.7) Respiratory rate .40 0 (0.0)
Cardiomyopathy 20 (2.0) Temperature .38.4 2 (0.2)
Hypercoagulable state 22 (2.2) Ill-appearing 3 (0.3)
Congenital heart disease 72 (7.1) Painful swollen extremities 3 (0.3)
Aortic aneurysm 17 (1.7) Non-innocent murmur 7 (0.7)
Connective tissue disease 10 (1.0) Distant heart sounds 2 (0.2)
Arrhythmia, pacemaker, or ICDb 66 (6.5) Gallop 1 (0.1)

↑Pulmonic component of S2c 3 (0.3)
Pericardial friction rub 1 (0.1)
Peripheral edema 0 (0.0)
Hepatomegaly 2 (0.2)
Marfanoid appearance 11 (1.1)
Reproducible on palpation 116 (11.4)

a A total of 94 patients (41.2%) also had dizziness or lightheadedness.
b Intracardiac defibrillator.
c Increased component of the second heart sound.

TABLE 2 Indications for Echocardiography

Historical Factors Examination Findings ECG Findings

Chest pain early in exercise RR. 40 Right ventricular hypertrophy
Chest pain at peak exercise Temperature .38.4°C Left ventricular hypertrophy
Exertional syncope Ill-appearing ST-T segment change . 2 mm
Radiationa or increase with supine position Painful/swollen extremities Low QRS voltage
Chest pain associated with fever (.38.4°C) Noninnocent murmur PR segment depression
History hypercoagulable state Distant heart sounds S1,Q3, inverted T3
History arthritis/vasculitis Gallop QTc . 470 ms
History immobilization? ↑ Pulmonic component of S2
Familial sudden unexplained death Pericardial friction rub
Familial cardiomyopathy Peripheral edema
Familial hypercoagulable state
a To back, jaw, left arm or left shoulder.

e1012 ANGOFF et al
 at State Univ Of Ny at Buffalo on June 27, 2015pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


value (PPV) were computed to test the
effectiveness of ECGs and echocardio-
grams. Calculations used a 2-sided test
and all statistical analyses were com-
pleted by using SAS version 9.3 (SAS
Institute, Inc, Cary, NC).

RESULTS

Patient Population

A total of 1016 patients (1025 visits)
were enrolled; 61% at BCH and 39% at
NECCA sites. Average age at initial visit
was 13.1 years (6 3.4). A total of 1007
patientswere seen for a single visit and
9 patients (0.9%) for a second visit.
Repeat visit frequency did not differ
between BCH and NECCA sites.

Initial Evaluation

History and Physical Examination

Elements of history and physical exam-
ination are summarized in Table 1. Chest
pain was the chief complaint by design.
Many patients had multiple symptoms.
Chest pain was described as principally
at rest in 51.3%, pleuritic in 32.2%, and
at peak exercise in 33.7% of patients.
Syncope, exertional syncope, and fever
were infrequent symptoms, whereas
palpitations and exertional dyspnea
were common. Asthma was noted in
20.3% of the patients who were seen for
their initial visit. Other elements of past
medical history contributed little. Sig-
nificant family history elements were

rarely elicited. Of 117 patients with a
pertinent family history, 83.6% had a
normal echocardiogram, 15.5% had an
incidental abnormality, and 1 patient
was diagnosed with pericarditis. Physi-
cal examination abnormalities were
rare. Reproducible chest pain on pal-
pation was present in 116 patients
(11.4%).

Testing by Recommendation Status

Adherence for both BCH and NECCA sites
washigh. An ECGwas obtained for 98.4%
of patients, short of the design goal of
100%. Of the echocardiograms obtained
at all sites, 84%were in accord,whereas
16% were at variance with the SCAMP
recommendation. There was no signifi-
cant difference between the adherence
to echocardiography recommendations
at BCH and NECCA (81.7% vs 85.7%).
However, NECCA sites were significantly
more likely to have echocardiograms
performed when not recommended
comparedwithBCH(24.0%vs11.3%,P,
.001). Exercise testing and ambulatory
monitoring, not recommended in the
SCAMP algorithm, were performed at
similar infrequent rates at both at
NECCA and BCH sites (Fig 1).

ECG Findings

ECG abnormalities were infrequent and
minor. Of 1000 ECGs, 85 (8.5%) were
abnormal on initial evaluation. Common
findings included left ventricular hy-
pertrophy (14, 1.4%), right ventricular

hypertrophy (10, 1.0%), and borderline
right or left ventricular hypertrophy (18,
1.8%). The 2 patients with a cardiac
causeofchestpainhadanabnormalECG
(sensitivity 100% and PPV 2.4%). The
patient with pericarditis showed ST el-
evation, whereas the patient with
anomalous coronary artery origin had
left ventricular hypertrophy.

Chest X-Ray Findings

Chest x-rays were done for 86 patients
(8.5%), ofwhich5 (0.5%)wereabnormal.
Of these, 3weredone inaccordancewith
the algorithm. Two of the 3 showed
pneumonia. Other findings were un-
related to the cause of chest pain.

Echocardiogram Findings

Echocardiography was performed as
recommended in 423 patients (41.6%),
when not recommended in 81 (8.0%),
and was abnormal in 48 (9.5%) of all
studies (Table 3). In 2 instances, the
echocardiogram findings explained the
chest pain (0.5% of the recommended
tests, 0.4% overall). One patient pre-
senting with fever, pleuritic chest pain,
and dyspnea had acute pericarditis with
pericardial and pleural effusions. The
second, presenting with exertional
chest pain at early and peak exercise,
had anomalous origin of the right cor-
onary artery from the left coronary
sinus with an interarterial course. Echo-
cardiograms done without SCAMP
recommendation found no causes for
the chest pain. Incidental findings were
relatively common (Table 3). More were
discovered on echocardiograms that
were not recommended (18.5%), than
on the recommended studies (7.3%,
P , .002) due in part to abnormal
physical findings that did not trigger
a SCAMPs recommended test but drove
the provider decision (Table 3). Con-
siderably more echocardiograms were
done before the cardiology consulta-
tion at NECCA sites compared with BCH.
A total of 90 (17.9%) of the echo-
cardiograms were ordered before the

FIGURE 1
Variation analysis. *BCH versus NECCA (11.3% vs 24.0%), P , .001.
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visit. Of these, 85 (16.9%) were at NECCA
sites and 5 (1.0%) at BCH (Table 3). This
differential resulted from referring
providers ordering echocardiograms
before the cardiology visit and con-
tributes to the higher incidence of not
recommended echocardiograms per-
formed at NECCA sites (Fig 1). The
sensitivity for detecting a cardiac
cause of chest pain by echocardiogra-
phy was 100%, and the PPV was 4.2%.

SCAMP Deviation Analysis

Deviations from the SCAMP algorithm
were compiled from SDF data (Table 4).
The most common reasons for echo-
cardiograms performed when not
recommended included parental or
referring provider insistence, non–
first-degree relatives with congenital
heart disease, other medical illness,
and abnormal physical examination
findings suggesting unrelated cardiac
disease. The primary reason for echo-
cardiograms not done when recom-
mended was assessment by the
provider that the chest pain was non-
cardiac in nature.

Based on history, findings, and clinical
judgment, study providers performed
a number of additional tests outside the
SCAMP recommendations (Table 4). Ex-
ercise testing and rhythm monitoring
were most frequently done. Reasons for
adding exercise testing included exer-
tional dyspnea, dizziness, palpitations,
and decreased exercise capacity. Rhythm
monitoring was performed primarily
for palpitations. Exercise testing and
ambulatory monitoring, not recom-
mended in the SCAMP guideline, was
performed infrequently and at similar
rates for BCH and NECCA sites (Fig 1).
These tests did not reveal any clinically
relevant abnormalities.

Final Diagnoses

Final diagnoses were the clinical im-
pression of the consulting cardiologist.
Noncardiac chest pain was described

TABLE 3 Echocardiogram Findings

Results Test Recommended Test Not Recommended
n = 423 (%) n = 81 (%)

Normal 390 (92.2) 66 (81.5)
Explaining chest pain (pericarditis, anomalous
origin of the RCA from the left sinus of Valsalva)

2 (0.5) 0 (0.0)

Incidental abnormality 31 (7.3)a 15 (18.5)a

Timing of echo
Before appointment 71 (16.8)b 19 (23.5)c

On/After appointment 276 (65.2) 43 (53.1)
Unavailable 76 (18.0) 19 (23.5)

Incidental findings (n = 46)
Mitral valve prolapse 4 2
Patent foramen ovale 3 0
Left ventricular hypertrophy 2 0
Borderline left ventricular function 4 0
Insignificant coronary anomaly 6 1
Bicuspid aortic valve 2 1
Trivial/Mild mitral or tricuspid regurgitation 6 2
Atrial septal defect 1 0
Trivial aortic regurgitation 1 3
Aortic dilatation 1 3
Situs inversus totalis 0 1
Left ventricular noncompaction 0 1
Pulmonary artery dilatation 0 1
Not specified 1 0

Incidental totals 31 (7.3)a 15 (18.5)a

a P , .002.
b 3 BCH, 68 NECCA.
c 2 BCH, 17 NECCA.

TABLE 4 Testing Deviation

Stated Reasons for Deviation from Echo Recommendations (a)

Echo Done When
Not Recommended

n = 81 (%) Echo Not Done When Recommended n = 85 (%)

Parental anxiety or preference 2 (2.5%) Provider felt chest pain was noncardiac 43 (50.6%)
Abnormal ECG 5 (6.2%) Only 1 episode during exertion 6 (7.1%)
Other symptoms with chest pain 9 (11.1%) Chest pain at rest 15 (17.6%)
Family history prompted echo 8 (9.9%) Chest pain brief 3 (3.5%)
Exam or history finding for
cardiac disease unrelated
to chest pain

21 (25.9%) Patient deconditioned 8 (9.4%)

Done before visit 7 (8.6%) Chest pain after trauma 3 (3.5%)
No clear explanation given 12 (14.8%) Reproducible on examination 3 (3.5%)
Missing 17 (21.0%) Done previously and found to be normal 2 (2.4%)

Testing not available 2 (2.4%)

Added Cardiac Tests (b)

Test n = 129 (%)
Stress MIBI 1 (0.8%)
Exercise stress test 41 (31.8%)
Ambulatory monitoring 59 (45.8%)
Metabolic cart 2 (1.6%)
Blood test (eg, CBC, liver function) 1 (0.8%)
Fasting lipid profile 3 (2.3%)
Chest radiograph 1 (0.8%)
Urinalysis 1 (0.8%)
CRP 1 (0.8%)
Other 11 (8.5%)
Cardiac MRI 4 (3.1%)
Stress echocardiogram 1 (0.8%)
Nonfasting total cholesterol and HDL 3 (2.3%)

CBC, complete blood count; CRP, C-reactive protein; HDL, high-density lipoprotein; MIBI, Technetium (99mTc) sestamibi scan;
MRI, magnetic resonance imaging.
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for 97.0% of the patients. Two patients
(0.2%), as noted, had a cardiac cause for
chest pain, 1with pericarditis and 1with
anomalous origin of the right coronary
artery from the left coronary sinus.
Other diagnoses were pending or not
submitted. Musculoskeletal chest pain
was the most frequent diagnosis made
by providers (32.9%), with most un-
diagnosed (54.6%). Pulmonary disease
was relatively frequent (6.3%). By initial
patient history, 20.3% reported asthma.

Return Visit

Nine patients (0.9%) returned for repeat
evaluation after being discharged after
the initial evaluation. The primary rea-
sons for return were recurrent symp-
toms in 7 (77.8%) and family request in 5
(55.6%). No cardiac cause for chest pain
was found at these repeat encounters
despite increased testing. Follow-up
ECGs and echocardiograms were all
normal and providers concluded that
the patients had noncardiac chest pain.

DISCUSSION

This study has several implications for
quality improvement. Itaffirmsthatchest
pain in children is rarely due to cardiac
disease. It validates the SCAMP meth-
odology for creating an efficient and
cost-effective approach for evaluating
acommoncomplaint inaheterogeneous
biologically variablepopulation. It shows
that this approach can be implemented
regionally among community practice
and academic center environments and
substantiates the value of the collabo-
rative SCAMP development model in
producing a guideline that will be suc-
cessfully and widely adopted.

A cardiac cause of chest painwas found
in 2 cases (0.2%), of which 1 was occult.
This case, an anomalous right coronary
origin, was identified by echocardiog-
raphy appropriately performed based
on the exertional component of the
chest pain history. Acute pericarditis,
the second case, presented with typical

history, examination, and ECG findings.
By previous reports, most pediatric
patients with chest pain caused by
myocarditis, pericarditis, pulmonary
embolism, or cardiomyopathy present
to the emergency department.1,3,14 The
outpatient cardiology department is
the setting where rare congenital cor-
onary anomalies are typically identi-
fied. Specifying echocardiography as
the diagnostic test of choice is based
on its ability to identify coronary
anomalies. This SCAMP shows that the
indication for diagnostic studies can be
limited and keyed to presenting symp-
toms, focused history, cardiac physical
findings, and ECG abnormalities. Exer-
cise testing and rhythm monitoring,
excluded from the algorithm based on
previous study,1,3,17,18 provide no clear
diagnostic benefit. Chest x-ray in the ab-
sence of febrile illness was not bene-
ficial. The greatmajority of patients can
be seen, evaluated, and discharged with
a single visit. Patients returning after
discharge because of persistent symp-
toms had additional testing but no
change in diagnosis. The most common
cause of chest pain in this population
was musculoskeletal. Notably, pulmo-
nary disease was relatively common by
initial history and on final diagnosis.

Improving resource utilization while
preserving beneficial clinical outcomes
is a core benefit of SCAMPs. In this study,
exercise testing, ambulatorymonitoring,
and repeated follow-up visits were
greatly reduced. Friedman et al,17 in
a retrospective study of chest pain
evaluation in children, reported exercise
testing in 28% and ambulatory moni-
toring in 17%, which compares to 4.0%
and 5.7% in the current study (Fig 1).

Echocardiography was performed fre-
quently based on the SCAMP (504
patients, 49.6%). It identified the 2
patients whose cause of chest pain was
cardiac. It also identified incidental
findings that added unrelated com-
plexity. Incidental findings were more

common on echocardiography per-
formed in deviation from the guideline.
Many of these studies were obtained
based on history or physical examina-
tion findings, although not indicated
basedon the SCAMPprotocol. TheNECCA
sites were significantly more likely to
perform such echocardiograms com-
pared with BCH, probably in part be-
cause of constraints on a referral
community practice imposed by refer-
ring provider and family requests that
may bemore acceptably deferred at the
core academic institution. The higher
incidence of echocardiogram studies
performed before cardiology consul-
tation at NECCA sites where referring
physicians can obtain an echocardio-
gram without cardiologist review sup-
ports this view. Many of these studies
would not have been performed under
the SCAMP. The overall recommended
echocardiography rate in this study
was 41.6%. This is similar to the rate of
43% published by Friedman et al for
their historical retrospective group.17

Continued iterative improvements in
the criteria for triggering an echocar-
diogram can provide further resource
utilization reductions. Education of
providers in the results of this study is
an additional mechanism for improved
utilization.

It is conceivable that not all patients
with a cardiac cause of chest pain were
identified.On theotherhand, nodisease
was found in those who returned with
persisting symptoms. In a retrospective
studyof3700patients, ages7 to23years
seen in a cardiology clinic for chest pain
over 10 years, Saleeb et al3 addressed
this concern by searching the US Na-
tional Death Index and Social Security
Death Index for their study patients
and found no deaths from a cardiac
cause in those discharged from care.

The SCAMP methodology used for
this study was essential to both the
implementation and result. The meth-
odology is inductive,flows fromanalysis
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of clinical practice, and is suited for study
of a heterogeneous biologically variable
population.15–17 This approach contrasts
with randomized controlled clinical
studies that require a homogeneous
population that would limit variability
or “biological noise.”19 The iterative
analysis of SCAMPs data and design
can overcome the limits of observation
studies for practice guideline develop-
ment. The chest pain SCAMP is based on
collaborative provider input. This aspect
has the advantage of being both reflec-
tive of the care provided and inclusive
of the providers delivering that care.

Thesuccessof theregionalcollaboration
represented in this study further sup-
ports the feasibility of the methodology.
Both the development of the SCAMP and
its implementation included the core
institution,BCH, andtheextended6-state
New England region represented by
NECCA. TheSCAMPsapproach isscalable
across the full range of practice delivery
settings from small private practice to
academic centers, increasing its value
for guideline development and clinical
patient management. Communication,
coordination, and consistent imple-
mentation may be barriers in multisite

studies. As a clinically based quality
improvement activity, SCAMPs was
readily accepted by the providers in-
volved who incorporated the guideline
into their patient care workflow. The
monthly conference calls helped to
standardize workflows, reduce varia-
tion, and maintain active participation.

This study demonstrates the value of
SCAMPs for dissemination and imple-
mentationofpracticeguidelines.Clinical
practice guidelines have been proposed
with increased frequency as a means to
reduce variation, improve resource uti-
lization, and improve outcomes in clini-
cal care. Translation of research into
clinical care, however, has been poor,
controversial, or at best highly variable.
The reasons offered are diverse, and
include behavioral and operational
barriers to include decreased aware-
ness, adoption, adherence, buy-in and
supportive organizational culture.20–26

Even with awareness, providers will of-
ten use clinical judgment at the point
of patient care rather than research-
based recommendations.25 The SCAMPs
approach to quality improvement
largely avoids these shortcomings.
Providers help create the guideline,

provide feedback from its use, partici-
pate in periodic data analysis, and have
ownership of data, all critical to change
management inmedical environments.24–29

The resulting guideline is more likely
to be broadly implemented in both
community and academic practice
and achieve the elusive dual goal of
outcomes improvement and optimal
resource utilization.

CONCLUSIONS

Using SCAMPs methodology, we have
demonstrated thatchestpain inchildren
is rarely caused by heart disease and
can be evaluated in the ambulatory
setting efficiently and effectively using
minimal resources. The methodology
can be implemented regionally across
awide range of clinical practice settings
and its approach can overcome a num-
ber of barriers often limiting clinical
practice guideline implementation.
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