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ABSTRACT

Background: Overcrowding in pediatric emergency departments (EDs) poses significant challenges, impacting
patient safety, care quality, and system efficiency. With nearly 800,000 children visiting EDs daily in the United
States, overcrowding results from various factors including increased patient volume, resource fragmentation, and a
shortage of subspecialists. This problem exacerbates delays in care, reduces patient satisfaction, and leads to
adverse outcomes such as prolonged wait times and higher rates of medical errors. Aim: This review aims to
identify best practices and strategies to improve pediatric emergency care, focusing on the roles of nursing,
pharmacists, emergency teams, and health informatics in mitigating ED overcrowding. Methods: A systemic
review of recent literature was conducted to assess various interventions and strategies for enhancing pediatric
emergency care. The review included an evaluation of clinical pathways, LEAN methodology, staffing models, and
performance measures. Results: Effective strategies to improve ED flow include the implementation of clinical
pathways and evidence-based guidelines, which have been shown to reduce patient length of stay and optimize
resource utilization. The LEAN methodology has proven successful in enhancing ED efficiency by eliminating
waste and optimizing workflows. Innovative staffing models, including the integration of nurse practitioners and
physician assistants, have also contributed to better management of patient flow. Health informatics plays a crucial
role by utilizing electronic health records and predictive modeling to streamline processes and manage patient
surges. Conclusion: Addressing ED overcrowding requires a comprehensive approach involving improvements in
triage processes, medication management, team collaboration, and technological advancements. By integrating
these strategies, pediatric EDs can enhance care quality, reduce overcrowding, and improve patient outcomes.
Continuous evaluation and adaptation of these practices are essential to meet evolving patient needs and optimize
emergency care.

KEYWORDS: Pediatric emergency care, ED overcrowding, clinical pathways, LEAN methodology, staffing
models, health informatics, patient flow, medication management.

INTRODUCTION happiness, and decreases the effectiveness of the US

Every day, almost 800,000 children in the United States
visit emergency rooms (EDs), and 3.4% of them depend
on EDs for medical care. An even smaller percentage of
visits happen in pediatric emergency departments (EDs)
compared to community EDs. Ambulance diversions and
overcrowding have been brought on by a dearth of
subspecialists and fragmentation of resources, in addition
to increased use of EDs. Overcrowding persisted
throughout the 1990s as a result of a loss in hospitals,
beds, and EDs and an increase in the number of patients
admitted to emergency departments.*? According to
data from 2001 to 2008, the number of ED visits rose
more quickly than the population, which raised the mean
occupancy.”! Overcrowding in emergency departments
(EDs) endangers patients' safety, aggravates medical
errors, lengthens hospital stays, decreases patient

healthcare system.[*® Several studies have shown that
overcrowding negatively affects ED throughput, which
in turn affects how quickly patients receive care. For
instance, studies conducted at a sizable metropolitan
children's hospital revealed a substantial correlation
between patient elopement rates and boarding time and
daily census, as well as lengthier stays and longer times
spent seeing doctors.l”® Additionally, delayed emergency
care is observed in crowded EDs, particularly for high-
acuity patients.[”! The percentage of patients seen within
triage target periods, especially for urgent cases,™ is
steadily declining.

Minority groups and lower-class communities are
disproportionately impacted by the care disparities that
occur during overcrowding, according to additional
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research."* As occupancy rates rise, studies on
pediatric EDs treating asthma exacerbations show a
significant decline in the likelihood of receiving prompt
and efficient care.' Further lowering the quality of care
is crowding, which causes delays in the treatment of
adults with pneumonia or stomach pain and children with
sickle cell crises.™ ™7 Furthermore, congested
emergency departments have been linked to greater rates
of errors, including prescription errors, and unfavorable
outcomes like higher mortality and longer hospital
admissions.’®*1 An important California study found
that overcrowding in the emergency department (ED)
resulted in 300 unnecessary deaths, 6,200 extra hospital
days, and $17 million in expenses.” Prolonged wait
times have a major impact on patients' experiences, and
delays and errors are associated with lower patient
satisfaction.”?? ED overcrowding is a widespread
problem that has been connected to increased rates of
patient elopement, longer patient stays, and grave
deficiencies in the quality of care, including timeliness
and safety.[”® The U.S. ED care delivery system must
address these issues in order to improve patient
satisfaction and ED treatment quality. Throughput must
also be increased.

Improving care

Efforts to mitigate emergency department (ED)
overcrowding are gaining attention from regulatory
bodies. The Joint Commission emphasizes the issue of
patient flow as a safety risk, particularly concerning
psychiatric patient boarding.B” In 2014, the Centers for
Medicare and Medicaid Services mandated hospitals to
report five key ED crowding metrics, including patient
wait times and departures.*™ Despite these process
improvements, quality patient care remains essential. The
Institute of Medicine (IOM) has urged pediatric care
providers, businesses, and purchasers to ensure that the
healthcare provided matches the cost.BARIEY |n jts
report Emergency Care for Children: Growing Pains, the
IOM highlighted the need for pediatric emergency
providers to improve ED flow, decrease wait times, and
establish high-quality care standards. The report
suggested three main objectives: coordination to ensure
timely and appropriate care, regionalization to create
evidence-based categorization systems for EDs, and
accountability through performance indicators in
pediatric care. Additional challenges involve expanding
pediatric workforces, updating clinical guidelines, and
disaster preparedness.’*®

The  implementation  of  clinical  pathways—
multidisciplinary care plans designed to support
evidence-based practices—has also been instrumental in
improving ED care efficiency. These nurse-initiated
protocols have shown to streamline care delivery, reduce
variations, and lower risks for high-risk pediatric
patients.EF™# For example, nurse-initiated triage
orders have shortened ED care times by 16%,"
particularly for common pediatric conditions such as
asthma and bronchiolitis. Addressing behavioral health

patient needs through these pathways, including nurse
practitioner collaboration, aligns with updated Joint
Commission guidelines.”*1 Healthcare insurers have
increasingly linked payment incentives to achieving
quality benchmarks, although some criteria require
further scrutiny.“*1“®! pediatric emergency care providers
are now more actively involved in defining quality care
standards.”* The 2001 IOM report Crossing the
Quality Chasm stressed the importance of combining
evidence-based practice, clinical expertise, and patient
values. Practice guidelines, derived from scientific
evidence, guide healthcare decisions, reduce care
inconsistencies, and promote quality improvement.l®>%4
Guidelines can also offer alternative treatment strategies
when definitive evidence is lacking. Frequently, these
guidelines are integrated into clinical pathways, which,
according to the Cochrane group, include five core
elements: multidisciplinary care plans, local evidence
translation, detailed management steps, progression
criteria, and standardization of care.

Application of guidelines

The implementation of clinical guidelines and pathways
has demonstrably enhanced healthcare quality. For
instance, guidelines concerning pediatric emergency care
for conditions such as bronchiolitis, croup, asthma,
appendicitis imaging, and the management of acute
exacerbations of metabolic disorders have been shown to
improve  outcomes. %8 However, despite the
availability of guidelines, their application by healthcare
providers remains inconsistent. A study on fever
management in young children highlighted that
differences in guideline usage among emergency
physicians impacted both care quality and costs.®% It is
essential to treat guidelines as tools that complement,
rather than replace, clinical judgment, allowing
healthcare providers to tailor treatments to individual
patients. One key obstacle to guideline implementation is
physician "buy-in".**®) The perception that guidelines
restrict a physician’s autonomy or mandate specific
interventions can hinder their acceptance. Engaging
physicians early in the guideline development process
may facilitate broader acceptance within the medical
community. Guidelines that are strongly evidence-based
tend to be more readily adopted. Additionally, real-time
reminders and strong leadership have proven more
effective in promoting guideline adherence than passive
educational approaches.™ At the local level, guideline
implementation should account for cultural, ethnic, and
socioeconomic factors specific to the community.
Involving all emergency care providers who work with
children, from advanced-practice nurses to social service
professionals, in the guideline development process
ensures that wvarious factors influencing pediatric
outcomes are considered.®*]

Strategies to Improve Emergency Department (ED)
Flow: ED flow encompasses multiple components, such
as triage, evaluation efficiency, resource allocation,
patient length of stay, and inpatient bed availability.**
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%1 Many successful efforts to improve ED throughput
have employed a combination of strategies. !

Lean methodology: The LEAN methodology,
originating from Japanese automotive manufacturing, is
grounded in core principles like system evaluation, waste
identification and elimination, flow optimization, and
continuous improvement.*1 A key feature of LEAN is its
"bottom-up" approach, where those involved in value-
adding processes are integral to process design and
modification.®® In a study focused on rapid triage and
treatment in both adult and pediatric emergency care, the
LEAN approach significantly enhanced ED efficiency.!*”

Emergency care pathways: The integration of
emergency care pathways and clinical practice guidelines
in triage has been shown to reduce patient length of stay,
optimize resource utilization, and streamline ED
throughput.®72 While most studies focus on adult or
general triage pathways, some pediatric-specific
pathways have also demonstrated a positive impact on
ED flow.'”* ™ Developing care pathways that address
pediatric-specific concerns while aligning with adult
triage priorities is crucial. The most recognized system is
the five-level triage system, which has improved
pediatric  triage.l'*®  However, inadequate triage
categorizations or reevaluations may result in children
not receiving timely care. Long wait times may also
cause parents to leave the ED before their child’s
treatment is complete.[®

Innovative staffing models: Resource optimization is
critical to addressing ED overcrowding. While research
into innovative staffing models is still developing,
existing evidence supports the effectiveness of
incorporating nurse practitioners or physician assistants
into the ED team to enhance patient flow.®*%! and
satisfaction .B“®¢1 Although a portion of pediatric
patients present with acute conditions, many are of lower
acuity and tend to arrive during peak times, such as
evenings and weekends. Deploying nurse practitioners or
physician assistants in lower-acuity settings during these
peak periods has been shown to relieve pressure on the
system by managing higher-volume, lower-acuity
patients.® % |mplementing fast-track or urgent care
services during peak times has also increased patient
satisfaction in adult populations.”®® When nurse
practitioners or physician assistants assess and treat
patients, it frees up emergency physicians to focus on
more complex cases.”™ However, this model requires
flexibility in both staffing and scheduling, as lower-
acuity patients may sometimes be present with more
complicated conditions requiring extended evaluations,
creating potential  bottlenecks.®* % Alternatively,
physician-led team triage models, where a physician
leads the triage team from the outset, have been linked to
improvements in patient throughput and care quality. In
one study, this model was associated with shorter ED
stays, lower rates of patients leaving without treatment,
fewer unscheduled return visits, and reduced mortality
within seven days.® Similar models have shown

sustained improvements in length of stay and fewer
patients leaving without being seen.™™ While results
from other studies are more modest, the continued rise in
demand for ED care underscores the need for ongoing
adaptation to meet evolving patient expectations.[*"]

Reimbursement based on value: Impact of value

The need to improve patient flow and happiness while
preserving high-quality care has become more pressing
due to health budget constraints and the introduction of
value-based reimbursement. Patients with lower acuity
frequently have to wait the longest in emergency rooms
(EDs), which has a negative influence on their
satisfaction. Research continuously shows that among
these patients with lesser acuity, satisfaction scores are
often the lowest.® As a result, cutting-edge care models
that target wait times for all patients—not just those with
minor problems—have taken center stage.'® A thorough
analysis of 66 research published in English and French
examined physician assistants' roles in emergency
departments and evaluated how they affected patient
flow and satisfaction. The results indicated that shorter
patient stays were typically the consequence of the use of
physician assistants. However, the brief duration of
several investigations hindered the generalizability of
these findings. Notably, a study carried out at a U.S.
hospital that established a fast-track unit manned by
physician assistants discovered a noteworthy increase in
patient satisfaction after it was put into place.’® In the
past, patient registration took place either before to or
during triage. It has been shown that using bar-coded
identification bands and finishing registration in the
examination room after triage can improve patient
throughput while maintaining safety, even if accurate
patient identification is essential for guaranteeing safe
and efficient emergency care.!**!

Patterns of Staffing and ""Fast Tracking""

Strategic planning can help with the more effective
management of predictable seasonal variations in patient
load, such as peaks for respiratory infections and
influenza in the winter and trauma-related injuries in the
summer. By increasing staffing and providing surge
space in front of these peak periods, ED management can
optimize supply and demand.*%? |n pediatric
emergency departments, computer models have been
effectively used to predict how various physician staffing
patterns may affect patient throughput."*! A solution to
reduce high-volume pressure in packed EDs are ED to
Observation Units or Inpatient Transition Observation
Units. By lowering inpatient admissions, reducing ED
stays, and raising staff and patient satisfaction, these
units have proven successful in relieving ED congestion.
Individuals suffering from ailments like asthma, croup,
gastroenteritis, dehydration, stomach pain, and poisoning
are among the most benefiting from these units."**%! A
hybrid unit concept, which incorporates resources from
general pediatric inpatient or outpatient services, can be
successfully adopted when ED space and staffing are
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insufficient for a dedicated urgent care or observation
programl[log,no]

One of the main factors affecting the effectiveness of ED
flow is the difficulty of promptly moving patients to
inpatient beds. High inpatient occupancy rates were
linked to longer ED stays, according to a study
conducted in an urban children's hospital, despite the
paucity of data on this topic in pediatric EDs. For
example, every 5% increase in occupancy when inpatient
occupancy exceeded 80% of capacity was associated
with a 17.7-minute increase in duration of stay for
discharged patients and a 34.3-minute increase for
admitted patients. Moreover, there was a stronger
correlation observed between such increases in
occupancy and the probability of patients departing from
hallway beds without being seen or treated.™ It is
essential to implement an early notice system to notify
all parties involved about restricted bed availability. In
addition to senior administrators, this approach should
involve charged nurses, operative room personnel, and
inpatient physicians. In order to manage bed availability
and patient flow, an efficient warning system makes sure
that people are quickly made aware when there are not
enough inpatient beds.™™ The emergency department
accounts for a sizable percentage of admissions in many
hospitals. Reevaluating and simplifying the admissions
process, making the most use of available ED space, and
guaranteeing precise patient placement are all necessary
to combat ED overcrowding. Admission and discharge
protocols should be evaluated by hospital administration
in order to optimize workflow and minimize resource
consumption. Electronic dashboards and daily safety
updates can help anticipate needs for units in real time
and enhance patient flow.*® Crowding can also be
reduced by initiatives to encourage earlier discharges,
such as the use of play areas or family waiting rooms and
positive incentives. In addition, managers ought to assess
how best to employ ED follow-up visits as opposed to
referrals to urgent care or outpatient locations, making
sure that resources are used effectively by working in
tandem with the hospital, outpatient clinics, and
community doctors.

Performance measure development

Performance measures serve to continuously evaluate
healthcare delivery within a system, highlighting areas of
excellence, offering early warnings of potential issues,
verifying the effectiveness of corrective actions, and
enabling performance comparisons with peers. These
measures can be classified into structural, process, or
outcome indicators. Structural indicators provide indirect
assessments of care quality based on the physical
environment and resources. Process indicators assess
care quality through the evaluation of the methods and
processes involved in care delivery, encompassing both
technical and interpersonal aspects. Outcome indicators
focus on valued results such as extended life, pain relief,
reduced disabilities, and patient satisfaction. An
alternative classification system includes four categories:

condition-specific measures (e.g., otitis media, childhood
asthma, infectious diseases), consumer satisfaction
measures (e.g., satisfaction with emergency medical
technicians, nurses, or physicians), general health status
measures (e.g., limitations in social and physical
activities, overall mental health), and system measures
(e.g., referral rates to pediatric specialists, disenrollment
rates). These classification frameworks for quality
review are not mutually exclusive and offer different
perspectives on performance measures.

Previous research has proposed several paradigms for
establishing performance measures. In emergency
medicine, performance indicators have included
mortality and morbidity rates, ED length of stay,
inappropriate admissions, unplanned return ED visits,
unplanned primary care visits, usage of diagnostic tests
and imaging equipment, and utilization of ED personnel.
Based on this concept, a Canadian expert consensus
panel was convened to (1) define a set of common
conditions and outcomes by age group to evaluate
pediatric ED care, (2) identify connections between care
processes and outcomes for these conditions, (3)
establish a set of specific process and outcome indicators
for these conditions, and (4) assess the feasibility of
measuring these indicators using an existing population-
based administrative data set. The conditions identified
were common, frequently encountered in EDs, covered a
range of patient acuity, and had evidence supporting best
practices for improving outcomes or clinical efficiency.
However, the panel did not explicitly evaluate the
evidence level for each clinical condition.!*

The American College of Cardiology/American Heart
Association guidelines for selecting performance
indicators that are likely to enhance quality suggest
considering: (1) the strength of evidence supporting the
measure, (2) the clinical relevance of the outcomes
related to the performance measure, (3) the strength of
the relationship between the measure and outcome, and
(4) the cost of implementing the measure. These
guidelines emphasize the need to evaluate the cost-
effectiveness of performance measurement to identify
measures that offer meaningful benefits. Quality
improvement programs focus on performance measures
and interventions that are both effective and cost-
efficient.['®)

Reducing ED Overcrowding

Emergency department (ED) overcrowding is a complex
issue that requires a multifaceted approach to resolve.
Nursing staff play a crucial role in managing ED
overcrowding by triaging patients efficiently and
ensuring that those with non-urgent conditions are
directed to appropriate care settings. Nurses are often the
first point of contact, and their assessment skills are vital
in prioritizing care based on patient acuity. By employing
advanced triage protocols and rapidly identifying
patients who can be treated in urgent care or outpatient
settings, nursing staff help streamline patient flow and
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reduce unnecessary ED visits. Pharmacists contribute
significantly to reducing ED overcrowding through their
expertise in  medication management and patient
education. They assist in the rapid assessment and
management of medications, which can expedite patient
care and prevent delays caused by medication errors or
inefficiencies. Pharmacists also provide valuable input
on medication-related issues, ensuring that patients
receive appropriate prescriptions and counseling before
discharge, which can reduce the likelihood of return
visits due to medication-related complications.
Emergency teams, comprising physicians, residents, and
other healthcare professionals, are essential in managing
patient flow and optimizing the use of ED resources.
Effective teamwork and communication among
emergency personnel are critical for coordinating care,
making timely decisions, and managing patient
throughput. Implementing fast-track systems for lower-
acuity patients and improving protocols for patient
discharge can help alleviate congestion and ensure that
high-acuity patients receive prompt attention.

Health informatics plays a transformative role in
addressing ED overcrowding by leveraging technology
to enhance patient flow and care efficiency. Electronic
health records (EHRs) and real-time data analytics can
streamline the patient registration and triage process,
allowing for quicker access to patient information and
improving  decision-making.  Advanced health
informatics systems can also facilitate predictive
modeling to anticipate patient surges and optimize
staffing levels. Additionally, telemedicine and remote
monitoring can be utilized to manage non-urgent cases
outside of the ED, reducing unnecessary visits and easing
the burden on emergency services. In conclusion,
addressing ED overcrowding requires a coordinated
effort from nursing staff, pharmacists, emergency teams,
and health informatics professionals. By optimizing
triage processes, improving medication management,
enhancing team collaboration, and utilizing advanced
technological solutions, the efficiency of ED operations
can be significantly improved, ultimately reducing
overcrowding and enhancing patient care.

CONCLUSION

Pediatric emergency departments (EDs) face significant
challenges due to overcrowding, which adversely affects
patient safety, care quality, and system efficiency. The
complexity of this issue necessitates a multifaceted
approach to improve emergency care delivery. Effective
management of ED overcrowding requires a
comprehensive  strategy involving nursing  staff,
pharmacists, emergency teams, and health informatics.
Nursing staff play a pivotal role in alleviating
overcrowding by utilizing advanced triage protocols to
prioritize patient care based on acuity. Efficient triage not
only ensures that high-acuity patients receive timely
attention but also directs non-urgent cases to appropriate
care settings, such as urgent care centers or outpatient
clinics. This targeted approach helps streamline patient

flow and reduces unnecessary ED visits, thereby
alleviating congestion and improving overall efficiency.
Pharmacists contribute significantly by optimizing
medication management and providing patient education.
Their expertise in rapid medication assessment and
management can prevent delays caused by medication
errors and inefficiencies. Pharmacists also ensure that
patients receive appropriate prescriptions and counseling
upon discharge, which can mitigate the risk of return
visits due to medication-related complications.
Emergency teams, including physicians, residents, and
other healthcare professionals, are crucial in managing
patient flow and utilizing ED resources effectively.
Coordinated teamwork and communication among
emergency personnel are essential for making timely
decisions and  managing  patient  throughput.
Implementing fast-track systems for lower-acuity
patients and improving discharge protocols are strategies
that have proven effective in reducing ED congestion and
ensuring prompt care for high-acuity cases. Health
informatics has a transformative impact on ED
operations by leveraging technology to enhance patient
flow and care efficiency. Electronic health records
(EHRs) and real-time data analytics streamline patient
registration and triage, facilitating quicker access to
information and improved decision-making. Predictive
modeling can anticipate patient surges, optimize staffing
levels, and enhance resource allocation. Additionally,
telemedicine and remote monitoring offer alternative
solutions for managing non-urgent cases outside the ED,
further reducing the burden on emergency services. In
summary, addressing ED overcrowding requires a
coordinated effort across multiple domains. By
optimizing triage processes, enhancing medication
management, fostering effective team collaboration, and
utilizing advanced technological solutions, pediatric EDs
can significantly improve their operational efficiency,
reduce overcrowding, and enhance patient care.
Continuous evaluation and adaptation of these strategies
are vital to address the evolving demands of emergency
care and to ensure the delivery of high-quality, timely,
and effective care to pediatric patients.
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