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Quality improvement in pediatric care
Moon Sung Park, MD, PhD
Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

We often overlook the importance of several safety issues such as identification of patients, timeout pro
cedure, hand hygiene, handoff communication, and many others. This ignorance, along with many other
issues, leads to medical error being ranked as a third leading cause of death in the U.S. Consequently,
quality improvement (QI) has become one of the major subjects in healthcare despite a relatively short
history. Improving quality is about making healthcare safe, effective, patient-centered, timely, efficient,
and equitable. Understanding the need and methodology of QI as well as participation is now essential
for physicians. Although basic QI methodology has not changed, one of the most fascinating changes in
recent QI is conducting large-scale QI projects through multicenter networks. Prospective multicenter
QI projects utilizing the Korean Neonatal Network are a substantial initiation of pediatric QI in Korea. The
Korean Pediatric Society should set ambitious goals for QI activities for every primary care pediatrician and
pediatric subspecialist.
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Introduction
Many people have a rosy picture of the quality of their healthcare system. They fantasize
that it will provide highly updated and new research-proven practice in a strict policy-oriented
manner. They sometimes find some problems involving error—no one is perfect—but, overall,
they think the quality of care will be excellent. Unfortunately, there is a large gap between
reality and fantasy.
Intrathecal injection of vincristine, which leads to catastrophic results for the patient, was
first reported in 1968, and, since then, over 60 cases have been reported worldwide.1) Because of
its fatal outcome caused by a simple human mistake, it occasionally receives media attention.
Although many guidelines have been proposed to ensure safe administration of this drug,
this error occurs constantly. In May of 2010, this accident happened to a 9-year-old pediatric
patient at a university hospital, precipitating the issuance of the patient safety act in Korea.
Errors happen in all lines of work when performed by humans. Hospital workers are no
exception; rather, they are exposed to more accidental risks through inadequate policies that
may be due to the continuous introduction of new treatment methods, multiple communica
tion channels involving various occupations, and many other reasons. In 1991, a review of
the medical records of over 30,000 patients revealed that about 3.7% had experienced adverse
events, and about 30% of the adverse events were due to human error.2) Based on this study and
multiple others, the U.S. Institute of Medicine (IOM) published a historical report called “To Err
is Human: Building a Safer Health System”,3) which concluded that between 44,000 and 98,000
patients die each year in the U.S. as a result of preventable medical errors. This report resulted in
increased awareness of medical errors and foundation of future planning in the U.S. Moreover,
a recent study4) reported that medical error could be ranked as the third leading cause of death
in the U.S., and yet, unfortunately, in Korea, we have no statistical data in this area.
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Fig. 1. Swiss Cheese Model of accident causation.

From decades of experience, we know that adverse events, even
due to human error, occur not because bad people intentionally hurt
patients but because the system of healthcare today is so complex
that successful outcome depends mostly on a range of factors, not
just the competence of an individual healthcare provider. The most
popular way to explain this concept is the “Swiss Cheese Model” by
James Reason.5) In this model (Fig. 1), each slice of cheese represents
an organization’s defense system against failure while holes in the
slices represent weaknesses in these defenses system, which open and
close at random. The presence of holes in any one “slice” does not
normally cause a bad outcome, because other slices may compensate
for the weakness. When, by chance, all holes are aligned, permitting
(in Reason’s words) “a trajectory of accident opportunity,” the system
produces failure, and the hazard reaches the patient. Reason’s Swiss
Cheese Model has become the dominant paradigm for analyzing
medical errors and patient safety incidents, which is one of the main
concepts of quality improvement (QI). In this paper, I would like to
introduce general ideas of QI in medicine, especially in pediatrics.

What is QI in healthcare service?
It would be worth understanding what is meant by “quality”
at the starting point of improving quality and outcomes in health
systems. Without this understanding, confusion may arise during
the QI process. There have been many definitions of quality in the
healthcare system, but perhaps the best-known definition is that
offered by the IOM: “the degree to which health services for indivi
duals and populations increases the likelihood of desired health
outcomes and are consistent with current professional knowledge”.6)
In the healthcare system, there are always opportunities to redesign,
optimize, and develop in a proven, effective way to improve care and
satisfy the patient. Therefore, QI is a science of analyzing and evalu
ating tools and techniques to change healthcare systems that fall
short of providing evidence-based high-quality care. Furthermore,
QI in healthcare services should be a systematic, continuous process
and an integral part of everyone’s work, regardless of role or position
within the organization.
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A follow-up to the groundbreaking IOM patient safety report,
“To Err is Human: Building a Safer Health System,” the IOM also
published “Crossing the Quality Chasm,” which advocates for a
fundamental redesign of the U.S. healthcare system. This report
identified and recommend improvements in 6 domains in which
the healthcare system functions at far lower levels than it can and
should7); those are named and described below.
(1) Safe: avoiding injuries to patients from the care that is intended
to help them.
(2) Effective: providing services based on scientific knowledge to
all who could benefit and refraining from providing services to those
not likely to benefit (avoiding underuse and overuse, respectively).
(3) Patient-centered: providing care that is respectful of and res
ponsive to individual patient preferences, needs, and values and
ensuring that patient values guide all clinical decisions.
(4) Timely: reducing waits and sometimes harmful delays for both
those who receive and those who give care.
(5) Efficient: avoiding waste, including waste of equipment, sup
plies, ideas, and energy.
(6) Equitable: providing care that does not vary in quality because
of personal characteristics such as gender, ethnicity, geographic
location, and socioeconomic status.
From the IOM’s perspective, the gap between “what we do” and
“what can do” would be placed within these six domains. Therefore,
these 6 frameworks of quality set by the IOM make it easier for
healthcare workers to classify and analyze quality measures of each
institute. In most healthcare institutes, the vast majority of measures
address safety and effectiveness, a smaller number examine timeli
ness and patient-centeredness, and very few assess the efficiency or
equity of care. Still, each institute should make its own decision to
set a quality framework based on their risk assessment.

How can QI be achieved?
QI is data-driven. Collecting and using data effectively improves
decision-making, especially when data are used to target areas for
improvement. Peter Drucker, a management consultant, is often
quoted as saying, “If you can’t measure it, you can’t improve it.”
This means that you would not be able to find out whether you are
successful or unsuccessful unless success is defined and tracked.
For example, it is nearly impossible to decrease sepsis rates in the
neonatal intensive care unit without defining and tracking the mea
sures. Without clear objectives, you are stuck in a constant state of
guessing. Performance measures are not only tools to assess health
care against recognized standards and of importance to patients,
providers, payers, and policymakers but also the foundations of
current efforts to improve healthcare quality.
There are various QI models currently in use including the Care
model, Lean models, Six Sigma, Focus-Analyze-Develop-Execute,
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total quality management, and the Plan-Do-Check-Act (PDCA)
cycle. Because each QI model can offer a systematic approach for
assessing and improving care services, it is not essential for an
organization to understand and use all of the QI models listed above.
The PDCA cycle, also known as the “Shewhart cycle,” is one of the
most frequently used management methods in QI to test changes
on a smaller scale that allows continuous improvement process.
During the “Plan” phase, the first task is to decide “What are the
desired improvements?” Ideas for healthcare QI come from many
sources. Leaders or teams may identify issues of QI based on an
organization’s mission and vision, regulatory requirements, patient
issues, staff issues, or sometimes leadership priorities. Sometimes,
quality indicators from public reporting or new best practice
guidelines serve as an impetus for QI projects. This list of areas
for improvement should be prioritized based on the impact and
likelihood of each consequence. Once a QI project has been selected,
the organization creates a QI team made up of all stakeholders. Then,
the second task is to allow the improvement to be visualized by data
measures. Because not all changes for improvement are successful,
it is important to track the measure by using well-defined datasets
to provide the changes that are true improvement. These measures
are usually divided in 4 groups, such as structural, process, balance,
and outcome measures. The structural measure quantifies physical
and/or personnel capacity to provide healthcare. The process mea
sure quantifies specific steps in a process that lead to a particular
outcome measure. The balance measure quantifies any unexpected
consequences in other parts of the system due to the changes of
improvement. The outcome measure quantifies a patient’s health
status resulting from the improvement. During the QI process, it is
essential to choose an appropriate set of measures that accurately
reflects the system. The third task is to find “what change can we
make that will result in improvement?” To accomplish this task, the
team should investigate the current situation, fully understand the
nature of any problem to be solved, and develop potential solutions
to the problem that will be tested. Then, detailed action plans, such
as “who is responsible for each task,” “target population,” “im
provement targets for each task,” and “data collection and analysis

Fig. 2. Plan-Do-Check-Act cycle: the wheel of continuous improvement.

methods,” are set before proceeding with the plan. The “Do” phase
involves testing the action plan and collecting and analyzing the
data as planned. In the “Check” phase, the effects of the changes
are analyzed to decide if they will be adapted or abandoned by the
organization during the “Act” phase.
As mentioned, QI in healthcare services is a continuous process,
and the fundamental principle of the PDCA cycle is iteration. Once
the change shows optimal results, it is time to standardize your
process and educate all your staff for implementation. Moreover, the
next step is to restart the PDCA cycle with other changes repeatedly
until the ultimate goal is achieved (Fig. 2).

QI vs. research
Because QI activities are data-driven and involve human parti
cipants, it is not surprising that determining if an activity requires
Institutional Review Board (IRB) approval can be challenging. The
purpose of research is to test a hypothesis or establish theories to
develop or contribute to generalized knowledge. Therefore, research
uses rigid protocols with a large number of participants who may be
at risk. On the contrary, the purpose of QI is to assess or improve a
process, program, or system through established/accepted knowle
dge usually preceded by adaptive, iterative design with a small
number of participants who usually are not at any risk. For this
reason, all research on humans requires IRB approval while most QI
activities do not. However, when QI activity involves humans to test
a service or program with insufficient evidence, it should be subject
to IRB review and approval.8) For example, a QI project to determine
which evidence-based practice is better through comparative rando
mized intervention is regarded as research involving humans and
subject to IRB review and approval. Moreover, compared to internal
funding to improve a program, external funding may make a differ
ence in distinguishing between QI and research.

Collaborative improvement networks in pediatrics
There have been numerous reports on quality and safety impro
vement in the pediatric area including central line-associated
blood stream infection (CLABSI), ventilator-associated pneumonia,
handoffs communication, adverse drug events, and other serious
safety issues.9-12) In the U.S., the initiatives for these QI activities
have traditionally been supported by a national institute such as the
National Quality Forum, Joint Commission, Institute for Healthcare
Improvement (IHI), and Agency for Healthcare Research and Quality.
Despite individual success of these QI activities, significantly
improving many children in different hospital settings will require
a more systematic method of verification for generalization. More
over, these QI issues could also be found in adult patients, but, as
https://doi.org/10.3345/kjp.2018.61.1.1
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pediatricians were taught that “children are not little adults,” it is not
surprising that different strategies may be required for QI. Because
children are physiologically, socially, and psychologically different
from adults, the specific care processes cannot simply be adapted
from adult evidence. According to the IOM, it takes an average of 17
years to translate new evidence and processes into daily practice,7)
and even then, application is highly uneven. Especially in the field of
pediatrics, because of the small number of patients in a subspecialty,
it is difficult to learn what works best at any one center. Therefore,
making a significant improvement in outcomes through substantial
system change requires more than short-term efforts from multiple
organizations or centers.
One of the most striking phenomena in QI in the past decade
has been the rapid development of multisite networks conducting
large-scale QI projects. In 2002, the Quality in Pediatric Subspecialty
Care workgroup, chartered by the American Board of Pediatrics,
developed an improvement network model by using the IHI’s Break
through Series model to accelerate this process and improve care and
outcomes for children.13) Currently, 9 of 14 pediatric subspecialties
have implemented a collaborative network14) to close the quality gap
by implementing their collective experience and data into practice,
including the Joint Council on Congenital Heart Disease National
Pediatric Cardiology Quality Improvement Collaborative, the Child
ren’s Hospital Association Quality Transformation Network, the
Cystic Fibrosis Foundation Network, the Vermont Oxford Network,
and so on.
In 2013, the Korean Society of Neonatology, with support from
the Korea Centers for Disease Control and Prevention, launched the
Korean Neonatal Network (KNN), which is a nation-wide multicen
ter prospective web-based registry for very low birth weight infants
(VLBWIs).15) The KNN is designed to be not just a national registry
for VLBWIs but also a platform for research and QI similar to the
Vermont Oxford Network. The KNN just started an evidence-based
prospective multicenter QI project for improving neonatal sepsis.
Briefly, among 70 KNN participating hospitals, 3 hospitals from
the upper 25th percentile and one from the lower 10th in lateonset neonatal sepsis rate based on KNN registry data were selected
with permission as QI participating and benchmarking hospitals,
respectively. QI teams from each participating hospital set their own
QI strategies from which the KNN suggested evidence-based proto
cols, such as CLABSI control, indwelling catheter use, antibiotic use,
and proper use of newly introduced products including needleless
connectors and so on. They also visit the benchmarking hospital
to learn effective ways to carry out the strategies. The late-onset
neonatal sepsis rate, which is the QI measure, will continue to be
recorded in the KNN data and will be reported at the regular KNN
data monitoring visit of participating hospitals. Because this 2-year
QI project uses currently active KNN data as it is, the recent evidencebased practice can simultaneously be applied to multiple institutions,
and the effect can be confirmed in real time. Additionally, it is easy
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to carry out the QI project in the same way when the target measure
is included in the KNN dataset.
The American Academy of Pediatrics (AAP) has maintained a
committee for QI, currently named the Steering Committee on Qua
lity Improvement and Management, for more than 20 years. This
committee works on a variety of QI issues including identifying
problems, developing measures, adopting evidence-based clinical
practice guidelines, determining methodologies for implementation,
and educational programs.16) As the AAP has been a trusted source
for policies and evidence-based guidelines for pediatric care, the
Korean Pediatric Society should build up a framework to start these
QI activities.

Conclusion
Despite the tremendous efforts to accomplish continuing problems
in pediatric safety and healthcare quality, there are multiple gaps
between what we are doing and what we can do. QI is filling these
gaps to prevent latent error, as shown in the Swiss Cheese Model
of accident causation. Unfortunately, in the pediatric subspecialty,
there is always a relatively small number of patients with any given
condition in one center to answer best practice and quality questions.
Therefore, linking multiple hospitals in networks, such as the KNN, to
share data and, ultimately, standardizing practice will be a powerful
tool for both research and QI in the future. I cautiously recommend
that the Korean Pediatric Society take the lead to set ambitious goals
of QI activities for every primary care pediatrician and pediatric sub
specialist.
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