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Abstract \

Introduction: Newborn screening for critical congenital heart disease (CCHD) using pulse oximetry improves detection and is associ-
ated with decreased related infant mortality. In 2015, the Healthy Hearts of Babies Act required hospitals to screen all newborns in the
District of Columbia for CCHD using pulse oximetry and to provide documentation of individual screening results to the Department
of Health. A regulatory report from the electronic health record revealed an opportunity to improve both documentation and pro-
tocol adherence within our hospital. We aimed to reduce documentation errors and protocol violations by 75% and sustain this im-
provement for 6 months. Methods: In February of 2014, our center, a large free-standing children’s hospital, implemented CCHD
screening in the neonatal intensive care unit on all infants without known congenital heart disease or receiving supplemental oxygen.
During the intervention period (January 2016 to December 2018), an interdisciplinary team engaged in regular review and analysis
of reports, monthly closed-loop feedback, and iterative refinements to the electronic health record. Statistical process control charts
were used to compare a baseline period to the intervention period and track monthly progress. Results: Between February 2014
and December 2018, we screened 2,214 infants for CCHD. The average percentage of documentation errors decreased from 23.5%
during the baseline period to 1.2% during the intervention period, a sustained reduction for over 2 years. Protocol violations occurred
at an average of 2.1% in the baseline period, with a sustained decrease to 0.6% during the intervention period. Conclusions: This
multimodal quality improvement project demonstrated a sustained reduction of CCHD screening documentation errors and protocol
violations. (Pedliatr Qual Saf 2019;4.€221, doi: 10.1097/pg9.0000000000000221, Published online September 26, 2019.)

INTRODUCTION

Critical congenital heart disease (CCHD) is the leading
cause of death in infants due to congenital malforma-
tions.! Implementation for CCHD screening using
pulse oximetry in asymptomatic newborns
before discharge has improved our ability
to detect CCHD and is associated with a

Health System, Washington, DC; tDivision of Cardiology,
Children's National Heart Institute, Children's National
Health System, Washington, DC and The George
Washington University School of Medicine, Washington, DC; ’Q
1Division of Neonatology, Children's National Health System, %’b'
Washington, DC and The George Washington University School s
of Medicine, Washington, DC; Division of Nursing Systems,

Children's National Health System, Washington, DC

*Corresponding author. Address: Lisa A. Hom, RN Esq, Children’s National Health
System, Cardiology/3 WW, 111 Michigan Avenue, N.W., Washington, DC 20010
PH: (202) 476-5063; FAX: (202) 476-5700

Email: lhom@cnmc.org

Copyright © 2019 the Author(s). Published by Wolters Kluwer Health, Inc. This

is an open-access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it
is permissible to download and share the work provided it is properly cited. The
work cannot be changed in any way or used commercially without permission
from the journal.

&
o
L]
*Children's National Heart Institute, Children's National r:l-:
:
=

To cite: Hom LA, Salcedo CC, Revenis M, Martin GR. Leveraging the Electronic
Health Record and Quality Improvement Interventions to Improve Documentation
and Protocol Adherence to Critical Congenital Heart Disease Screening in the
Neonatal Intensive Care Unit. Pediatr Qual Saf 2019,5:€221.

Received for publication December 10, 2018; Accepted August 29, 2019.
Published online September 26, 2019.

DOI: 10.1097/pq9.0000000000000221

PEDIATRIC %,

°_ QUALITY & SAFETY

* 4417ypp « WY

reduction in CCHD infant deaths in states that require
screening.?

Beginning in 2014, Children’s National Health System

(Children’s National) required all transferred new-
borns to be screened for CCHD by hospital
policy. In 2015, the District of Columbia

passed The Healthy Hearts of Babies Act, a
o CCHD screening mandate.? This law also

required individual screening results to
be reported to the Department of Health
according to recommended best practices.*
As of July 2018, universal screening of all
newborns for CCHD is recommended or
4" required in all 50 states in the United States.
The creation of a regulatory CCHD screening
electronic report allowed for both internal and ex-
ternal reviews. An internal review revealed an opportu-
nity to improve documentation, reporting, and protocol
adherence and prompted the initiation of this quality im-
provement (QI) project.

The team investigated different modalities to improve
the effectiveness and accuracy of screening and found
other programs struggled with issues related to protocol
adherence and incorrect results documentation, which can
contribute to ineffective screening. One study found that
misinterpreted results may occur as often as 0.2% of the
time.® In another evaluation of a newborn CCHD screen-
ing program, incorrect interpretation of screening results
occurred in 0.1% of cases and incomplete documentation
in 6.5% of cases.® Other hospitals have identified the use
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and modification of the electronic health record (EHR) as
a potential way to reduce screening protocol deviations.”
The purpose of our QI project was to decrease errors asso-
ciated with the CCHD screening process at our institution.
Specifically, the QI team sought to improve adherence to
the CCHD screening protocol and ensure the correct doc-
umentation of the results within the EHR.

We aimed to reduce CCHD screening documentation
errors and protocol violations by 75% and sustain this
improvement for 6 months.

METHODS

Setting and CCHD Screening Implementation
Children’s National is a free-standing pediatric hospital
in Washington, DC, with a level 4 neonatal intensive care
unit (NICU) nursery. While not a birthing hospital, the
NICU patient population includes patients transferred
from outside birth hospitals. Although a missed diagnosis
of CCHD is far less common in the NICU setting, many
states do not include exemptions from screening for spe-
cial populations (such as patients in intensive care units).
In February 2014 per policy, Children’s National imple-
mented CCHD screening of all neonates who were trans-
ferred to our hospital and had not already been screened
at their birth institution. A “train the trainer” approach?®
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and use of the Children’s National Toolkit” were used to
educate clinical staff. Pediatric residents and nurse practi-
tioners entered orders for screening, and bedside nursing
staff performed the CCHD screening.

Children’s National implemented the CCHD screen-
ing protocol recommended by the American Academy of
Pediatrics (AAP) for use in well-baby nurseries (Fig. 1).1°
Eligibility criteria for NICU screening are often devel-
oped locally and hospital specific; currently, no national
recommendations for NICU screening exist, and best
practices around NICU screening are still emerging.!!
Through clinical team consensus, modifications to the el-
igibility criteria were tailored specifically for the NICU
infant population and included a requirement that the in-
fant is off supplemental oxygen for at least 24 hours be-
fore screening. We excluded infants who were diagnosed
with CCHD prenatally, who had received an echocardi-
ogram, and who were receiving supplemental oxygen at
discharge.

Documentation of CCHD screening results took
place within the EHR (Cerner Corporation, North
Kansas City, Missouri), allowing the team to develop
automated electronic reports from a query that was run
every month and submitted externally every quarter.
The QI opportunity described in this article arose as the
implementing team reviewed the first monthly report

Critical Congenital Heart Disease Screening Program:

Screening Protocol Diagram

Measurement #1
Pulse Ox on Right Hand (RH) and One Foot After 24 Hours of Age

e

l N

FAIL RETEST PASS

Pulse ox of 89% or less
in either the RH or foot
Action: Do Not Repeat
for Screening, Refer for
Immediate Assessment

Pulse ox of 90-94% in BOTH the RH
and foot OR a difference of 4% or
more between the RH and foot
Action: Repeat pulse ox
measurements in 1 hour

Pulse ox of 95% or more in RH
or foot AND difference of 3%
or less between the two
Action: Do Not Repeat for Screening,
Provide Normal Newborn Care

v

Measurement #2
Pulse Ox on Right Hand (RH) and One Foot 1 Hr After Measurement #1

e

l N

FAIL RETEST PASS
Pulse ox of 89% or less Pulse ox of 90-94% in BOTH the RH Pulse ox of 95% or more in RH
in either the RH or foot and foot OR a difference of 4% or or foot AND difference of 3%

Action: Do Not Repeat
for Screening, Refer for
Immediate Assessment

more between the RH and foot
Action: Repeat pulse ox
measurements in 1 hour

or less between the two
Action: Do Not Repeat for Screening,
Provide Normal Newborn Care

v

Measurement #3
Pulse Ox on Right Hand (RH) and One Foot 1 Hr After Measurement #2

FAIL RETEST PASS

Pulse ox of 89% or less
in either the RH or foot
Action: Do Not Repeat for
Screening, Refer for
Immediate Assessment

Pulse ox of 90-94% in BOTH the RH
and foot OR a difference of 4% or
more between the RH and foot
Action: Do Not Repeat, Clinical
Assessment

Pulse ox of 95% or more in RH
or foot AND difference of 3%
or less between the two
Action: Do Not Repeat for Screening,
Provide Normal Newborn Care

Fig. 1. AAP recommended CCHD screening protocol. AAP, American Academy of Pediatrics; Pulse Ox, pulse oximetry; RH, right
hand. Image reproduced with permission from the Children’s National CCHD Screening Toolkit.
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and found an unsatisfactorily high rate of error. The
team categorized error types into those that violated
the screening protocol and those that staff documented
incorrectly.

Baseline data, pulled retrospectively using the report
query function, showed that screeners were document-
ing incorrectly 23.5% of the time for screens performed
in the 6-month baseline preintervention period (July to
December 2015). The most frequently occurring mistake
was documenting the results in the wrong field. To better
understand workflow and the reasons for common errors,
the team surveyed pediatric residents, attending physi-
cians, and nurses regarding obstacles to correct ordering
and documentation, revealing that the order name and
wording of the documentation forms were contributing
factors.

This project was undertaken as a Quality Improvement
Initiative at Children’s National, and it does not consti-
tute human subjects research. As such, the Institutional
Review Board did not require review and approval of the
project.

Ol Interventions
QI Team

QI is, ideally, a continuous process. The QI team formed
several years before the study period and had assisted in
the development and implementation of CCHD screen-
ing locally. The team consisted of a CCHD screening pro-
gram/QI nurse, a nurse within the informatics department
at the hospital, a neonatologist, a pediatric cardiologist,
and unit nurse educators.

Definitions

Protocol violations included (1) failure to rescreen infants
who should have been rescreened, (2) rescreening an in-
fant who failed the initial screen, and (3) rescreening
infants who passed. We defined documentation errors as
(1) documenting a second or third screen without having
documented an initial screen and (2) documenting incor-
rectly whether an infant was 24 hours of age at the time
of the screen.

Key Interventions

The issue of protocol interpretation errors was consid-
ered during the design of the original documentation page
within the EHR. Before implementation, we embedded
decision support into the results documentation page and
implemented just in time education. After entering the
screening values into the results page in the EHR, a result
of a pass, rescreen, or fail (along with the follow-up pro-
cedure for each) guided the screener (Fig. 2).

In January of 2016, the CCHD screening data reports
were created and made available to the implementing
team. The first report was reviewed that month, and we
sent the first quarterly report to the DC Department of
Health in April of 2016. The QI intervention period lasted

WWW.pQS.Com

from January 2016 to December 2018. A key driver dia-
gram was created to illustrate the interventions and goals
of the QI project (Fig. 3).

Utilizing the Model for Improvement'? and Standards
for Quality Improvement Reporting Excellence (SQUIRE)
framework,!® the team developed aims and measures to
track whether changes were improvements and to report/
share results. Plan, Do, Study, Act cycles were used to im-
plement and evaluate small tests of change throughout
the implementation period.

Feedback Reports. Monthly electronic reports were sys-
tematically reviewed to improve protocol adherence and
decrease documentation errors locally. Feedback reports
to front-line nurses and physicians were emailed monthly
via password-protected excel reports to close the loop on
common issues, starting in January 2016. In-person team
meetings occurred at least monthly during the initial roll-
out period and then as needed. The team addressed errors
as discovered and conducted apparent cause analysis to
develop corrections. Timely feedback on performance to
clinical staff assisted in their ability to close the loop on
corrections and, if needed, follow-up before discharge if
the infant needed to be rescreened or evaluated. Protocol
violations were infrequent. Therefore, interventions were
limited to one-on-one notification and reeducation by
unit clinical educators.

EHR Enhancements. When incorrect nursing documen-
tation continued, the team made further enhancements to
the EHR to clarify the sequence labels of screening steps
and to block both orders and documentation forms cho-
sen out of correct sequence. In June 2016, the focus of the
team was on creating improvements to electronic form
language and the discharge summary to encourage cor-
rect documentation through the use of prompts and au-
tomatic defaults where appropriate. The changes became
active in the system in July of 2016. A tailored educa-
tional module was also inserted into the monthly orienta-
tion for pediatric residents and nurses based on types of
documentation errors discovered and survey results.

We designed other enhancements around the types of
documentation errors occurring. These enhancements
became active in the EHR system between August and
March of 2017 (Fig. 2).

Measures and Analysis

The purpose of implementing CCHD screening is to en-
sure that the clinical team does not discharge infants with
CCHD without a correct diagnosis. The global aim of this
QI project was to verify that CCHD screening was per-
formed and documented correctly. Inaccurate documen-
tation and performance of screening may increase the risk
of a missed case of CCHD.

The primary process measure was the percentage of
protocol errors during the study period, and the sec-
ondary process measure was the percentage of doc-
umentation errors. The study team collected data by
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July 2016
Problem Identified Root Cause of the Problem
Most frequently occurring mistake was Order & name of the documentation forms were confusing when
documenting the screen in the wrong sequence Final Screen” was listed alphabetically before “Initial

Resolution/System Enhancements

. Renamed orders and docUmentatnnto - Removed defaults and made field required to force
. . / nurse to pay attention to the recommendations
Initial, Second and Third Screening. i
Result of Initial Screening
C Pan

[J CCHO Initial Screening A
QCCHD Second Screening @ FRetest |1 /O Contact Provider o ordes CHD Second Screenmng n | hous

QCCHq Th"d S:rtening C Fal C Reter mmedate assessment Notdy Aftending Neonatologat

e CCHD results added to provider S e ey M
documentation to address —_— BxremeENXEA'Res 0000
documentation adherence W' B . | psahiiatgy <nooe Procire <se free Tew
F.‘n nclude alergy profie / OTHER
Rents - Mealth Mamtenance « Lhow St tures <l se free Teas
[ Hatoses lrv‘-&n;(: Screening  inSal COMD Sowenng
M‘H‘— ::G-wﬂv'-l\: 100% (96218 Ta)
* (& Pymce Bamnaton Pule Ox on Aoy Foot 35% (DAZSN6 1447 &)
towtsl Couse Besuty of inka Scresneg B Pass DATW
2] Asseveawt
@ Pan L
August 2016

NICU Discharge Summary note automatically pulls in CCHD screening results (intervention to address

documentation adherence)

January 2017

Alert displays when CCHD screens ordered out of sequence (intervention to address documentation adherence).

ICCHD Ordered Out of Sequence

Orders must be in sequence. Initial CCHD. then Second CCHD. and finally Third CCHD. Cannot place
CCHD Second Screenina without CCHD Initial Screenina.

oK

March 2017

Documentation form modified to include alert text when screener indicates patient’s age is less than 24 hours of age.

(intervention to address documentation adherence)

Newborn Initial Screening for Critical Congenital Heart Disease (CCHD)

O Yes @ Mo

Age is at least 24 hours of age

Screening should begin AFTER 24 hours of age [or shortly before discharge in the rare E
event the baby iz discharged at less than 24 howrs of age]

Fig. 2. EHR Screenshots and enhancements.

review of the monthly data reports pulled from the We selected patient satisfaction scores and overall
EHR using a customized report query and discussed length of stay (LOS) for the NICU as balancing meas-
the previous month’s data at the beginning of every ures to track whether interventions impacted overall
month. care. Data was pulled from the Press Ganey database and



Hom et al e Pediatric Quality and Safety (2019) 4:5;e221

WWW.pQS.Com

KEY DRIVER DIAGRAM

KEY DRIVERS

SMART AIM

Reduce CCHD
screening

INTERVENTIONS

Form inter-disciplinary Ql team

Institute monthly meetings for data

protocol and
documentation
errors by 75%

each within 6 Screening

Standardized Optimal
System/Work Flow around

review & analysis

Conduct apparent cause for protocol
violations

months and

sustain for 1
year.

Data Reporting and Analysis

Create feedback loop to clinical team
screening

Communication

Accurate/Timely Interdisciplinary

Integrate EHR enhancements

GLOBAL AIM

Decrease missed
diagnosis of CCHD
through correct
performance and
documentation of
newborn screening

Fig. 3. Key driver diagram.

Create electronic monthly reports

the Children’s Hospitals Neonatal Database from the
Children’s Hospitals Neonatal Consortium containing
our local NICU dataset.

The Specific, Measurable, Actionable, Realistic and Timely
(SMART) Aim, to reduce documentation errors and pro-
tocol violations by 75% and sustain this improvement for 6
months, guided team decision making and analysis. We used
statistical process control charts to track these measures and
inform progress. The percentage of error was calculated by
dividing the number of documentation or protocol violations
(respectively) by the total number of infants screened every
month. Established rules for differentiating special cause and
common cause variation were applied to the data.'

RESULTS

Between February 2014 and December 2018, Children’s
National screened 2,214 infants (Fig. 4). The number of
infants screened during the baseline period was 188. During
the intervention period, we screened 1,564 infants. CCHD
screening did not identify any new instances of CCHD during
the study period. The total number of infants who passed
was 2,212 (4 required a rescreen initially and passed upon
rescreen). One infant failed (with values of 88% and 98%)
but did not have CCHD or another pathology identified fol-
lowing evaluation. One infant was evaluated by an echocar-
diogram (protocol violation should have been rescreened)
and found to have a small atrial septal defect (ASD).

The average gestational age at birth for admissions be-
tween July 2015 and December 2018 was 35 weeks, and
the median day of life age at admission was 5 days. The
average age at the time of screening was 28 days (range:
25 hours to 66 days).

2,214 Screened

—

2,212 Passed 2 Referred

I !

2,208 Passed on first screen 1 Fail; Echo;

4 Passed on re-screen Cardiology consullt;
no disease identified

1 Echo performed
instead of re-screen;
small ASD identified

Fig. 4. Newborn NICU CCHD screening results from February
2014 to December 2018. This diagram shows the screening
results from screening at Children’s National Health System
between February 2014 and December 2018, where the total
number of infants screened is at the top. The specific categories
of those screens that were pass or fail and referred for further
assessment are captured. ASD, atrial septal defect.
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Protocol Violations

Protocol violations were 2.1% during the baseline period.
In the first 6 months of the intervention period, the rate
decreased to 0.6%, which we sustained for the remainder
of the study period. During the intervention period, 26 pro-
tocol errors occurred in 1,564 infants screened. One patient
who failed was inappropriately rescreened; 2 patients should
have been rescreened but did not have a rescreen docu-
mented, and 23 errors stemmed from rescreens performed
despite initial passing results. In 2 instances, the rescreen was
delayed more than 2-3 hours after the initial screen. The
protocol recommends rescreening after 1 hour (Fig. 5).

Documentation Errors
In this QI project, the number of documentation errors
decreased from 23.5% in the baseline period to 1.2% in
the intervention period. We sustained this decrease for the
remainder of the intervention period.

During the intervention period, 71 documenta-
tion errors occurred out of the 1,564 infants screened

Pediatric Quality and Safety

and included (1) documenting a second or third screen
without having documented an initial screen (56 errors)
and (2) documenting incorrectly that an infant was not
yet 24 hours of age (15 errors) (Fig. 6).

Balancing Measures

Average LOS for NICU patients remained constant at 20
days with a normal variation for the time between July
2015 and December 2018. July of 2017 was an outlier
(35 days). That month there were 25 patients with LOS
>80 days due to complications of extreme prematurity
(average gestation age 25 weeks) and unrelated to new-
born screening. Patient satisfaction scores for the NICU
during this period stayed at or around 90% as captured
in the Press Ganey database.

DISCUSSION

In this single-center QI project, feedback reports and mul-
timodal EHR improvements decreased CCHD screening

Monthly Protocol Violation P Chart

Process Change

% Protocol Violation
Center Line Shift: 2.1% to 0.6%

14%

Baseline

Monthly reviews;
Closed loop
feedback initiated

FirstEHR
enhancements
‘go live”

+
6% -
* #,
&
a% *
e b &
.
L 4

CL=21% *

2% X *
- -
CL=0.6%

LCL
0‘95 4
I T Y I S S S S T TN S
¥ & ¢ = ¥ ¥ ¢ & ¥ & ¢ + ¥ o

. CLremainsthe same based on baseline data (Jul 15- Dec 15)
*+  New processstartsat Jul 16, firstof 12 points with9below CL
*«  NewCL established based onthose 12 points

Fig. 5. Quality improvement in critical congenital heart disease screening percent protocol violations. This control chart displays the
average percentage of protocol violations over the period from July 2015 to December 2018. Based on 9 out of 12 data points below
the centerline, in July of 2016, a new centerline was calculated around an average of 0.6% of protocol violations. This is a reduction
from 2.1%, which is a 71% decrease. CL, centerline; UCL, upper control limit; LCL, lower control limit.
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Monthly Documentation Error P Chart

Process Change

% Documentation Errors
Center Line Shift: 23.5% to 1.2%

WWW.pQS.Com

60% -

Monthlyreviews;
Closed loop
feedback initiated

50% -

40% - FirstEHR
enhancements
‘go live’

L o= J
30% -

cL o 235% o

*
* L 4

20% -

95%

Decrease

A A
& ¥ ¢

o o o e
&
*  CLremainsthe same based on baseline data (Jul 15- Dec 15)

*  New processstartsat Jun 16, firstof 9 pointsbelow CL
*  NewCL established based onthose 9 points

Fig. 6. Quality improvement in critical congenital heart disease percent incorrect documentation. This control chart displays the av-
erage percentage of patients who had documentation errors related to CCHD screening. The percent with incorrect documentation is
displayed over the period from July 2015 to December 2018. The results included a centerline shift using Nelson’s rules with 9 points
below the centerline beginning in July 2016. This shift, from 23.5% to 1.2%, is significant and sustained over 2 years and represents

a 95% decrease.

protocol deviations from 2.1% to 0.6%; documentation
errors decreased from 23.5% to 1.2% during the inter-
vention period. The team achieved its aim regarding re-
duction in documentation errors (95% decrease) and
nearly achieved its aim regarding the reduction in pro-
tocol violations (71% decrease). These reductions were
sustained for over 2 years.

CCHD is the most common birth defect. A missed
diagnosis in the neonatal period can lead to significant
morbidity and mortality. The current national algorithm
endorsed by the AAP' is subject to misinterpretation by
both nurses and physicians and is a demonstrated area of
need for QI/Quality Assurance.'>!

Based on the findings of 6 federally funded CCHD
newborn screening implementation projects, one of the
most common challenges to implementation is the diffi-
culty with algorithm interpretation.!! These challenges
may be exacerbated by factors specific to screening
an NICU population, including a higher incidence of

unresolved reasons for cyanosis related to prematurity
or illness as well as a higher likelihood that the infant
may have already received an echocardiogram before
they are eligible for CCHD screening using pulse oxim-
etry. Unlike in a well-infant nursery, where most infants
can be screened at or around 24 hours of life, the timing
will vary significantly in NICUs where infants cannot be
screened until they are off supplemental oxygen and they
may have medical conditions that can impact the screen-
ing. Further, intensive care nurseries in teaching hospitals,
with a monthly rotation of trainees who are unfamiliar
with the screening algorithm, may be particularly vul-
nerable to protocol errors and incorrect documentation.
The transfer of neonates from birth hospitals to hospi-
tals with NICUs creates an opportunity for a lapse in
the communication of screening information obtained at
the birth hospital. Two NICU-specific studies found pro-
tocol compliance in the NICU difficult to achieve. In one
Texas multi-institution study, between 46.3% and 80%
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of infants were missed depending on screening character-
istics of the infant (with the most premature group of less
than 28 weeks being the least protocol compliant).'”” An
NICU-specific multicenter collaborative found that the
number of infants not screened according to the protocol
was approximately 1.1%.18

Leveraging the EHR to perform QI work has both advan-
tages and disadvantages. Based on the timing of when the
data showed special cause improvement (July 2016), the
EHR enhancements likely aided in sustainability (despite
the turnover of clinical staff and rotating trainees respon-
sible for CCHD screening) but were less likely than the
other interventions to have significantly contributed to the
initial improvement. By comparison, a team in Washington
state implemented a redesign of their EHR documenta-
tion system with autocalculated results and achieved a
low 0.18% violation rate with 1 high quarter at 1.1%.”
Implementation in an NICU, which includes a less uniform
and higher acuity patient population, may partially ex-
plain initially higher protocol errors despite implementing
a system that autocalculated screening results. The imple-
menting team requested the creation of the CCHD screen-
ing results report nearly 2 years before it became ready for
use. The hospital was able to allocate resources to build
the EHR report in response to the newborn screening law
that required reporting. This law represented a new oppor-
tunity to obtain electronic data. Before January 2016, the
inability to pull data or create reports was a significant bar-
rier to being able to conduct QI.

Several strategies were key to the success of this project.
The inclusion of an informatics nurse, who was able to de-
velop and provide education related to the EHR enhance-
ments, allowed the team to make timely refinements to
the EHR. Bidirectional feedback from screeners allowed
the team to achieve a reduction in instances of infants
being unnecessarily rescreened despite an initial passing
result. Some infants were screened as part of the discharge
process despite having been already screened when the
infant met the eligibility criteria. Reducing the number of
unnecessary rescreens also represents cost savings to the
organization by calculating nursing hours saved.

Another success of this QI project was improved com-
munication of the CCHD screening results. Results are
pulled into the discharge summary, creating a mech-
anism to notify out-patient providers of results follow-
ing the infant’s discharge. Other centers have seen similar
improvements in communication at discharge as a result
of improvements to the EHR."

The protocol implemented and recommended by the
AAP is intended for use in infants in a well-baby nursery.
Although this does not impact the QI aspects of this
study, it may influence the screens ability to detect CCHD
in the NICU population. However, the success of this pro-
ject may be partially attributed to the academic setting
and NICU environment, which has the benefit of a lower
nurse to patient ratio. Six percent of infants included in
this report were screened after being transferred to an
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acute care unit using the same NICU protocol. Although
primarily implemented in the NICU, the EHR order set
and enhancements were available hospital-wide, suggest-
ing that the interventions could be implemented in other
settings.

Limitations included the inability to confirm that all
eligible infants completed CCHD screening, single-center
project, and nonuniformity in the location and timing of
screening. Additionally, patients screened were predomi-
nantly older than those screened in well-baby nurseries.
Future directions include additional planned EHR refine-
ments and a project to assess whether all eligible infants
are screened before discharge.

CONCLUSIONS

At this large academic institution, following the imple-
mentation of systems-level QI interventions for new-
born CCHD screening, we achieved and maintained a
decreased rate of screening documentation and protocol
errors. The interventions developed could be adapted and
implemented into other programs screening for CCHD.
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