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Abstract

Introduction: The development of atherosclerotic cardiovascular disease begins in childhood. The American Academy of Pediatrics
(AAP) endorsed guidelines recommending universal hyperlipidemia screening of children ages 9-11 and again at 17-21 years.
An AAP Periodic Survey of Fellows demonstrated less than half of pediatricians report adherence to these guidelines. This quality
improvement initiative’s objective was to improve compliance with AAP hyperlipidemia guidelines in an outpatient pediatric cardiology
clinic at a single academic center to 80% over a 2-month time frame. Methods: We report the results of an IRB-approved chart
review at a single-center outpatient pediatric cardiology practice. We defined pediatric cardiologists’ compliance as documented
prior lipid screening, ordering a lipid panel, or documented recommendation for follow-up screening. Two plan-do-study-act (PDSA)
cycles were undertaken. The first intervention included an informational session to provide pediatric cardiologists with AAP rec-
ommendations. The second intervention involved weekly email reminders and a statement for physicians in the electronic medical
record. Results: We collected data from 600 individual charts of patients seen over 35 clinic days. We received charts before the
first PDSA intervention. Baseline compliance with outpatient hyperlipidemia screening was 0%. After the first PDSA cycle, the aver-
age screening rate improved to 49%. After the second PDSA cycle, the average screening rate improved to 89%, and there was a
centerline shift in the data, indicating improvement. Conclusion: We improved the pediatric cardiologists’ compliance with the AAP-
recommended hyperlipidemia screening guidelines from 0% to 89% through 2 intervention cycles. Further efforts may be required to
sustain this change. (Pediatr Qual Saf 2021;6:e401; doi: 10.1097/pg9.0000000000000401; Published online May 5, 2021.)
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The American Academy of Pediatrics
(AAP) recommendations for lipid screening
in children in 2008 outlined selective screening

of children with cardiovascular risk factors (smoking,
hypertension, obesity, and diabetes) or family history of
premature cardiovascular disease. In 2011, the AAP sub-
sequently endorsed the National Heart Lung and Blood
Institute Integrated Guidelines for Cardiovascular Risk
Reduction in Childhood and Adolescence. This guideline
recommends universal screening of children between the
ages of 9 and 11 years and again between ages 17 and
21. This recommendation was later integrated into the
AAP Bright Futures schedule for well-child care in 2014.?
Notwithstanding these recommendations, a nationally
representative screening survey performed by the AAP
Periodic Survey of Fellows indicated that the US pediatri-
cians screen and treat dyslipidemias less frequently than
recommended by the current national guidelines. Only
30%—-42% of surveyed pediatricians reported screening
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healthy patients according to the 2011 National Heart
Lung and Blood Institute expert panel guidelines.”? The
authors found that selective lipid screening based on fam-
ily history, obesity, or high-risk conditions was relatively
common. Identified barriers to screening included knowl-
edge deficit, performing risk versus age-based screening,
uncertainty regarding treatment initiation, and conflicts
among national guidelines.?

This quality improvement initiative aimed to improve
compliance with AAP hyperlipidemia guidelines in an
outpatient pediatric cardiology clinic at a single academic
center to 80% over a 2-month time frame.

METHODS

An IRB-approved retrospective review was performed at
an outpatient pediatric cardiology practice at a single-cen-
ter academic free-standing children’s hospital to obtain
baseline screening practices before the interventions.
The 11 attending physicians in the Division of Pediatric
Cardiology saw 6,236 patients in 10 outpatient clinics in
2018. If a patient’s lipid screening was abnormal, they
were counseled and managed by a pediatric cardiologist.
The medical team at the outpatient pediatric cardiology
practice is typically comprised a pediatric cardiologist, a
pediatric cardiology fellow, a clinic nurse, and a medical
assistant. Pediatric residents rotate through the cardiol-
ogy clinic when they are on elective. However, they rotate
through multiple cardiology subspecialties and are thus
not consistently present in the clinic. Nurse practitioners
were not present in general cardiology clinics. Clinics
occurred on average twice weekly, at 10 locations, 9 being
satellite clinics. Clinic days where less than 10 patients
were seen were excluded from data collection.

We performed 2 plan-do-study-act (PDSA) cycles, with
the preintervention phase of data collection spanning 6
weeks and postintervention phases averaging 4 weeks.
The initial data collection phase spanned 6 weeks with
no interventions. We defined physician compliance as
documenting prior screening, ordering a lipid panel, or
documenting follow-up screening recommendations. Our
primary strategy for implementing change was through
educational interventions. The first PDSA cycle lasted
for 3 weeks. The intervention consisted of conducting a
15-minute informational session for the clinical staff and
faculty physicians of the Division of Pediatric Cardiology,
outlining current hyperlipidemia guidelines endorsed by
the AAP. The second PDSA cycle lasted for 5 weeks. It
involved weekly email reminders sent to all clinical staff
emphasizing screening guidelines and the importance of
adherence and the inclusion of a phrase about lipid screen-
ing in the patients’ electronic medical records (EMRs).

This quality improvement initiative was discussed at a
Division of Pediatric Cardiology faculty meeting, which
allowed for open-ended feedback about the project. This
discussion invited unbiased consideration of the study’s
strengths, weaknesses, and the potential implications for
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integrating cholesterol screening into each pediatric car-
diologist’s clinic visit.

RESULTS

This QI initiative evaluated data from 652 outpatient
charts totaling 35 clinic days (average 13 patients/d) at 8
clinic locations staffed by 8 pediatric cardiologists.

Baseline compliance with outpatient hyperlipidemia
screening was 0%. After the initial intervention, includ-
ing implementing the educational sessions for clinical
staff, the average screening rate improved to 49% after
3 weeks, which may be due to random chance alone.
Strategies to implement change evolved to the increasing
frequency of reminders to physicians to change clinical
practice effectively. We re-educated and re-emphasized
the importance of reliable screening. Following the sec-
ond PDSA cycle, the average screening rate improved to
89%, and we observed a positive shift in the data indica-
tive of improvement (Fig. 1).

DISCUSSION

Cardiovascular risk factors relate to the extent of ath-
erosclerosis in children. Primary prevention in childhood
is imperative to modify atherosclerosis’s natural history,
prevent adverse outcomes, and disease persistence into
adulthood.

Initial compliance with screening guidelines was defi-
cient, but we improved physician compliance with the
AAP-recommended hyperlipidemia screening guidelines
through interventions. This quality improvement initia-
tive showed that compliance could improve with low-cost
educational interventions and EMR optimization. This
study demonstrated the known difference as outlined by
the Institute for Healthcare Improvement in the reliability
principles of educational versus email interventions and
their effectiveness in enacting change.? Level 1 strategies
focus on the prevention of error by providing standard-
ization of process or guidelines. Level 2 strategies focus
on identifying instances to prevent human error, such as
reminders, affordances, or differentiation.’ The first inter-
vention cycle used education, a Level 1 reliability strategy,
and the second intervention cycle used Level 2 strategies
such as email reminders and abbreviated EMR phrases.
Ultimately, utilizing memory aids such as email reminders
was the most effective intervention for increasing adher-
ence to screening guidelines.

There remains a lack of quality improvement initiatives
that have aimed to improve universal lipid screening in
primary care pediatric practices, and there are currently
no initiatives to date in pediatric cardiologist practices. A
similar initiative performed by Stipelman et al* in well-
child visits used monthly chart review and feedback, pro-
vider education, and EMR cues and ultimately achieved
a sustained 44% improvement. Their interventions were
similar to those we used. They confirm that these types of
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Fig. 1. Control chart demonstrating outpatient hyperlipidemia screening rates over sequential clinic days during the preintervention

and subsequent 2 intervention cycles.

educational interventions can be useful in implementing
change in the short term. Long-term, level 3 systematic
interventions are needed to sustain change. These changes
may include: (1) outpatient clinic nurses building a hyper-
lipidemia screening status assessment into the standard
report given to the cardiologist and (2) integrating hyper-
lipidemia status in the pediatric cardiologist’s recom-
mendations along with exercise restrictions and need for
endocarditis prophylaxis after each clinic visit.

Although universal cholesterol screening by general
pediatricians is recommended, it is not routinely per-
formed, as evidenced by a national survey of practic-
ing AAP pediatricians.? This failure to screen high-risk
patients such as those with congenital heart disease
is where subspecialists can improve practice. Patients
referred to subspecialists such as pediatric cardiologists
can consider screening patients and refer as needed to
hyperlipidemia clinics. Additionally, patients with congen-
ital heart disease have structural and functional defects,
which may cause them to be more vulnerable to the
adverse sequelae of atherosclerotic disease, as well as cor-
onary artery anomalies (congenital or surgically acquired,
such as transposition of the great arteries post arterial
switch operation) or coronary artery aneurysms which
can predispose to premature cardiovascular disease.> de
Ferranti et al® suggest that patients with congenital heart

disease are at increased risk of developing atherosclerosis,
with a median estimated lifetime risk of ~36%. Therefore,
it is essential to consider the implications of improving
screening practices in this vulnerable population. This
quality improvement initiative has demonstrated that
nonintrusive interventions can improve screening com-
pliance in healthy patients seen by pediatric cardiologists
in outpatient clinics. This study should be expanded to
other subspecialists who care for patients with high-
risk medical diagnoses such as chronic kidney disease or
chronic inflammatory diseases to improve early detection
of hypercholesterolemia and reduce cardiovascular risk.
The study’s limitations include daily variability of
pediatric cardiology faculty, an inability to determine if
prior screening was performed for patients who saw pro-
viders outside of our hospital network, and fluctuating
clinic volumes resulting in a discontinuous assessment of
compliance based on small clinic numbers. Fluctuations
in screening rates may have also been reflective of indi-
vidual physician screening practices. Although clinics
occurred on average twice weekly during the postinter-
vention phases, ongoing improvement efforts are needed
to sustain this change. The expansion of this initiative
with longer postintervention phases would be necessary
to confirm further that change in practice has been sus-
tained. Given the increased effectiveness seen with email
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interventions, other level 2 strategies such as altering the
EMR to provide notifications for patients due for lipid
screening and a “commonly ordered” laboratory set that
includes lipid panels should be considered.

CONCLUSIONS

This quality improvement initiative successfully improved
compliance with current nationally recommended hyper-
lipidemia screening guidelines in a pediatric cardiology
outpatient setting.
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