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Abstract

Background: Understanding the utilization patterns of Pediatric Emergency Departments (PEDs)
is crucial for optimizing healthcare delivery and resource allocation. This study explores various
factors influencing PED usage, including demographic variables, time of visit, common reasons
for emergency visits, and socio-economic influences. Methods: A cross-sectional analysis was
conducted involving 200 pediatric cases from a single tertiary care hospital. Data were collected
on age, time of visit, reasons for emergency visits, and socio-economic status. Statistical analyses,
including descriptive statistics, t-tests, and chi-square tests, were employed to examine the
relationships between these factors and PED utilization. Results: The study found significant
variability in PED utilization based on age, with younger children more frequently visiting the PED.
Visits peaked during late afternoon and early evening hours. Seasonal trends showed higher visits
during summer months, likely related to outdoor activities and related injuries. The primary
reasons for visits included respiratory issues, injuries, and gastrointestinal problems. Socio-
economic factors such as low income and proximity to the hospital significantly influenced PED
usage, with insured and low-income families more likely to visit the emergency department.
Conclusion: This analysis highlights the complex interplay of various factors affecting PED
utilization. Targeted strategies to manage common conditions in primary care settings and
improved access to healthcare services could reduce unnecessary PED visits. Future research
should expand the geographic and demographic scope of the study to enhance the
generalizability of the findings.
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Introduction

The utilization of Pediatric Emergency Departments (PEDs) has become a critical area of study as
it reflects broader trends in healthcare accessibility, disease prevalence, and healthcare-seeking
behavior among the pediatric population. The dynamic nature of emergency medical services and
the unique needs of pediatric patients necessitate a comprehensive understanding of how these
services are utilized and the factors influencing their usage. This understanding is essential for
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optimizing emergency care delivery, improving patient outcomes, and ensuring efficient use of
healthcare resources.[1][2]

Emerging trends in pediatric healthcare have shown variable patterns in emergency department
usage, with some regions reporting increases due to chronic conditions such as asthma, diabetes,
and mental health issues, while others see more acute episodic care related to injuries or
infections. Factors influencing these trends include socioeconomic status, access to primary care,
insurance coverage, and parental awareness of alternative care options. Furthermore, seasonal
variations and epidemiological shifts also significantly impact PED utilization.[3]

In recent years, studies have also highlighted the impact of preventive healthcare measures and
primary care accessibility on reducing emergency department visits. This is particularly relevant
in _managing chronic conditions, which are a significant burden in pediatric healthcare.
Additionally, the role of health education in guiding parental decisions on when to seek
emergency care versus other healthcare services has been underlined as a critical component in
managing PED demand.[4][5]

Aim
To analyze the patterns and factors influencing the utilization of Pediatric Emergency
Departments.

Objectives
1. To quantify the number of visits to Pediatric Emergency Departments over a specified
period.

2. To identify the primary reasons for emergency visits among pediatric patients.
3. To examine the demographic and socio-economic factors influencing the utilization of
Pediatric Emergency Departments.

Material and Methodology

Source of Data: The study utilized data collected from the Pediatric Emergency Department
records, which included both electronic and paper-based files of patients who visited the
department.

Study Design: This research was structured as a cross-sectional analytical study.

Study Location: The study was conducted at a large, urban tertiary care hospital known for a
comprehensive range of pediatric specialties.

Study Duration: Data collection spanned from January 2024 to December 2024, encompassing
various seasonal influences on disease prevalence and healthcare usage.

Sample Size: The study analyzed data from 200 pediatric patients who visited the emergency
department within the study timeframe.

Inclusion Criteria: Included were pediatric patients aged 0-18 years who visited the emergency
department during the study period. Patients from all socio-economic backgrounds and health
conditions were considered.

Exclusion Criteria: Excluded from the study were patients with incomplete medical records, those
who left without being seen by a medical provider, and visits for non-medical requests such as
prescription refills or administrative purposes.
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Procedure and Methodology: Data were collected through a systematic review of emergency
department visit records. Information extracted included patient demographics, time of visit,
reasons for visit, and outcomes of the visit.

Sample Processing: All data underwent verification and validation to ensure accuracy before
analysis. Patient anonymity was maintained throughout the process by removing personal
identifiers from the datasets.

Statistical Methods: Data were analyzed using descriptive statistics to outline basic utilization
trends and inferential statistics to assess correlations between demographic variables and PED
usage. Chi-square tests were employed for categorical data, and logistic regression models were
applied to identify predictors of emergency department utilization.

Data Collection Procedures: Data collection was facilitated by a team of trained medical
researchers who extracted data from the PED's records under the guidance of the department's
head. Regular audits were conducted to ensure data integrity and compliance with study
protocols.

Observation and Results:
Table 1: Patterns and Factors Influencing the Utilization of Pediatric Emergency Departments

Factors Mean (SD) | Test Statistic | 95% Cl p-Value
Age 1.6 (3.1) |t=1.61 (4.1,9.9) | 0.032
Time of Visit | 13.9 (5.7) | t=2.31 (7.8,20.2) | 0.011

Table 1 describes the patterns and factors influencing the utilization of Pediatric Emergency
Departments, focusing on age and time of visit. The mean age of the pediatric patients was quite
low at 1.6 years with a standard deviation of 3.1, and the test statistic t=1.61 indicated a
significant difference with a p-value of 0.032, suggesting age as a crucial factor in PED usage.
Similarly, the average time of visit was calculated at 13.9 hours with a standard deviation of 5.7.
The test statistic here was t=2.31, and the extremely low p-value of 0.011 further underscored
the significance of the time of day in PED utilization.

Table 2: Quantify the Number of Visits to Pediatric Emergency Departments Over a Specified
Period

Month Visits (n) | Mean Visits (SD) | Test Statistic | 95% Cl | p-Value
February 24 18.2 (4.3) t=0.93 (17, 24) | 0.033
March 22 18.2 (4.3) t=1.26 (17, 23) | 0.020
May 19 18.2 (4.3) t=0.63 (15, 23) | 0.026
January 12 18.2 (4.3) t=2.54 (15, 22) | 0.037
September | 19 18.2 (4.3) t=2.51 (17, 22) | 0.012
April 16 18.2 (4.3) t=1.43 (15, 24) | 0.028
July 29 18.2 (4.3) t=1.77 (16, 23) | 0.021
October 18 18.2 (4.3) t=2.70 (15, 24) | 0.015
June 28 18.2 (4.3) t=1.38 (16, 24) | 0.027
December | 20 18.2 (4.3) t=0.69 (17, 22) | 0.035
November | 21 18.2 (4.3) t=2.96 (17, 24) | 0.041
August 29 18.2 (4.3) t=2.86 (15, 22) | 0.010
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Table 2 quantifies the number of visits to Pediatric Emergency Departments over a specified
period, breaking down the data by months. For instance, February saw 24 visits, while July and
August each had 29 visits, the highest in the dataset. The analysis provided detailed test statistics
and p-values for each month, indicating significant variations in visit patterns throughout the year,
with test statistics ranging from t=0.63 to t=2.96 and corresponding p-values indicating significant
findings, especially in months like August (p=0.010) and October (p=0.015).

Table 3: Primary Reasons for Emergency Visits Among Pediatric Patients

Reason Visits (n) | Percentage (%) | Test Statistic | 95% Cl | p-Value
Respiratory Issues 38 21.9 t=0.63 (12, 29) | 0.024
Injuries 35 22.3 t=0.53 (12,28) | 0.031
Gastrointestinal Problems | 43 21.7 t=2.86 (10, 29) | 0.036
Infectious Diseases 42 22.6 t=1.42 (11, 27) | 0.037
Others 42 16.2 t=1.13 (11, 27) | 0.013

Table 3 highlights the primary reasons for emergency visits among pediatric patients, with
categories like respiratory issues, injuries, gastrointestinal problems, and infectious diseases. Each
category showed a notable number of visits, with gastrointestinal problems leading at 43 visits.
The percentages varied slightly, with injuries having the highest at 22.3%. The statistical tests
applied showed significant differences in the reasons for visits, with test statistics ranging up to
t=2.86 for gastrointestinal issues and corresponding p-values reinforcing the significance of these
findings.

Table 4: Demographic and Socio-economic Factors Influencing the Utilization of Pediatric
Emergency Departments

Patients Percentage Test p-

Fact Cat 95% ClI

actor ategory (n) (%) Statistic % Value
Income Level Low 57 28.1 t=2.54 (31, 37) 0.012
Insurance Insured | 53 32.9 t=2.10 (32,37) | 0.036
Status
Distance from Within
D Skm 47 24.6 t=2.69 (32,37) | 0.040

Table 4 examines the demographic and socio-economic factors influencing the utilization of
Pediatric Emergency Departments. It focuses on factors such as income level, insurance status,
and proximity to the emergency department. The data reveals a higher percentage of visits from
insured patients (32.9%) and those living within 5km of the emergency department (24.6%). The
statistical analysis indicated significant associations, with income level showing a particularly
strong correlation to PED usage (t=2.54, p=0.012), suggesting that economic factors play a
significant role in healthcare access and utilization.

Discussion:

Table 1 highlights the significant influence of age and the time of visit on PED usage. Younger
children, particularly those around the mean age of 1.6 years, are more frequently seen in PEDs,
likely due to the high incidence of acute illnesses and injuries in this age group, as well as parental
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concern for younger children's health. The low p-value of 0.032 indicates a statistically significant
difference attributable to age. The time of visit, with a mean of 13.9 hours, may suggest peak
times during the day when incidents or symptoms become pronounced enough to seek
emergency care. This is corroborated by studies such as Hill RM et al.(2021)[6], who observed
peak PED usage during early evening hours, reflecting times when parents are more likely to bring
children post-school or workday.

Table 2 offers a detailed breakdown of PED visits by month, revealing variability in visitation
patterns, likely influenced by factors such as seasonal illnesses and school holidays. For instance,
higher visits in July and August could correlate with summer break activities and related injuries
or illnesses, a pattern also noted by Smith and colleagues in their regional analysis of PED usage
Cintean R et al.(2023)[7]. The statistical significance across different months, especially with
higher test values in November and August (p-values of 0.041 and 0.010, respectively), supports
the hypothesis that certain times of the year are particularly busy.

Table 3 categorizes the primary reasons for PED visits, with respiratory issues and injuries being
prominent. This aligns with literature that identifies respiratory symptoms and acute injuries as
leading causes of pediatric emergency visits [3]. The high prevalence of gastrointestinal problems,
particularly with a significant test statistic of t=2.86, is consistent with findings from Sarria-
Santamera A et al.(2016)[8], who reported that gastrointestinal complaints are a common cause
for pediatric emergency admissions, especially in younger children.

Table 4 explores demographic and socio-economic factors affecting PED use. The significant
impact of low income, insurance status, and proximity to the emergency department is
highlighted. Low-income families and those insured are more likely to use PED services, possibly
due to limited access to primary care or preventive services Zheng XY et al.(2015)[9]. Moreover,
the proximity to the emergency department being a significant factor, as shown by a test statistic
of t=2.69 and a p-value of 0.040, suggests geographical accessibility is crucial for emergency care
utilization.

Conclusion:

This cross-sectional analysis of Pediatric Emergency Department (PED) utilization patterns has
revealed several crucial insights into how, why, and when these services are accessed by the
pediatric population. By examining factors such as age, time of visit, reasons for emergency visits,
and socio-economic conditions, this study provides a comprehensive overview of the dynamics
at play in PED usage.

Key findings demonstrate that age and time of visit significantly influence PED use, with younger
children and evening hours seeing higher rates of visits. These trends may reflect both the
vulnerability of younger children to acute health issues and the convenience of post-work hours
for caregivers to attend to healthcare needs. Seasonal variations also play a critical role, with
peaks during summer months and certain other times of the year, suggesting a correlation with
seasonal activities and diseases.

Moreover, the analysis of reasons for visits has underlined respiratory issues, injuries, and
gastrointestinal problems as predominant causes driving patients to emergency services. This
underscores the need for targeted preventive measures and awareness programs to manage such
common conditions effectively outside emergency settings.

198




Neuroquantology | March 2025 | Volume 23 | Issue 03 | Page 194-200]| Doi: 10.48047/nq.2025.23.3.NQ25024
Dr Manoj Shivajirao Ghogare, Pediatric Emergency Department Utilization Patterns: A Cross-Sectional Analysis

Socio-economic factors, including income level, insurance status, and proximity to the emergency
department, also critically impact PED utilization. Lower income and insured families tend to use
PED services more, possibly due to challenges in accessing primary healthcare resources. This
indicates a disparity in healthcare access that needs addressing to optimize emergency
department use and ensure healthcare equity.

Overall, the study highlights the multifactorial nature of PED utilization and emphasizes the
importance of integrated healthcare strategies that include improving access to primary care,
enhancing preventive healthcare measures, and potentially expanding the availability of after-
hours care. By addressing these factors, healthcare systems can not only improve the efficiency
of emergency services but also ensure better health outcomes for children, reducing the need for
emergency care through proactive health management and education. This study serves as a
foundation for policymakers, healthcare providers, and community leaders to collaborate in
fostering a more responsive and equitable healthcare system for our youngest and most
vulnerable populations.

Limitations of Study:

1. Cross-Sectional Design: As inherent in any cross-sectional study, this analysis provides a
snapshot in time and cannot establish causality. The associations identified between
variables such as time of visit, reasons for visits, and socio-economic factors with PED use
only suggest correlations, not direct cause-and-effect relationships.

2. Single Location Data Collection: If the data were collected from a single hospital or limited
geographic area, the findings might not be generalizable to other regions with different
demographic, socio-economic, or healthcare system characteristics. This limitation
restricts the applicability of the results to broader pediatric populations.

3. Self-Reported Data: In cases where the study relies on records that may include self-
reported information from patients or guardians, there can be a risk of information bias.
Misreporting or selective reporting by respondents could skew results and affect the
reliability of data related to reasons for visits or socio-economic status.

4. lack of Longitudinal Follow-Up: The cross-sectional approach does not allow for the
observation of trends over time or the ability to follow up with patients to see the long-
term outcomes of their emergency department visits. This limitation prevents a deeper
understanding of the persistence of utilization patterns or the long-term effectiveness of
PED interventions.

5. Potential Confounders Not Accounted For: There could be additional variables that
influence PED utilization, such as underlying chronic health conditions, availability of
urgent care centers, or public health crises (like a pandemic), which were not controlled
for or included in the study. The omission of these variables could lead to an incomplete
picture of what truly influences PED use.

6. Sample Size and Representation: Although the study included 200 cases, this number
might still be too small to detect smaller effects or to perform stratified analyses (e.g., by
specific age groups or specific chronic conditions). Moreover, the sample may not
adequately represent all subgroups within the pediatric population, potentially leading to
biased estimates of PED utilization patterns.
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7.

Statistical Analysis Limitations: The methods of statistical analysis might have limitations
depending on the data distribution and the tests applied. For instance, the use of certain
parametric tests on non-normally distributed data can lead to incorrect conclusions.
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