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ABSTRACT

Background: Emergency medicine now is recognized as an essential part of public health service. As the services
provided by emergency departments (EDs) increase and the management process becomes more complicated,
patients stay in EDs for longer periods and EDs become more crowded. A number of studies have discussed the
adverse impacts of ED crowding, which include prolonged waiting times, increased complications, and increased
mortality.

Objective: The aim of this work was to analyze factors affecting length of stay (LOS) in the pediatric ED.
Patients and methods: This Cross-sectional study was conducted in the Pediatric Emergency Unit of Zagazig
University Hospitals, from July 2019 until December 2019. Assuming that rate of admission of children in
Emergency Department is 200 cases/month, so a comprehensive sample of 1200 children was included in the
study.

Results: The age of the studied cases ranged from 1 month to 12 years with mean 3.62 years. Regarding sex,
53.4% were female. In our study, the 43.8% of patients were discharged from the ED in the current study. This
study showed that 71.8% of the studied cases came to hospital from 9 am to 9 pm. There was no statistically
significant difference between length of stay and sex. In the present study, mean value of length of stay (hours)
was low among discharged patients (0.20 + 0.59) than admitted patients (0.51+ 0.58).

Conclusion: We concluded that several factors are associated with high average emergency department LOS.
High LOS may lead to increases in expenditures and may have implications for patient safety, whereas certain
organizational changes, communication improvement, and time management may have a positive effect on it.
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INTRODUCTION

Emergency department (ED) staff face
unique challenges such as treatment of patients
arriving to the department with dynamic and
unexpected states of illness, dealing with uncertainty
regarding patient medical histories, and the need for
time-dependent and triage-based decision-making.
All of which are often accompanied by high
financial costs to healthcare systems and a pressure
to be economically efficient ),

According to the Institute of Medicine, one
of the most common weak points of EDs is
crowding, and it is important to understand the
causes, effects, and prevention strategies for this.
Overcrowding diminishes the capability of the EDs
to manage and provide immediate access and
stabilization for patients who have an emergency
medical condition @. In a study analyzing crowding,
researchers found three main factors contributing to
it: input factors reflected sources and aspects of
patient inflow, throughput factors reflected
bottlenecks within the ED, and output factors
reflected bottlenecks in other parts of the healthcare
system that can affect the ED ©.

Excess inpatient LOS was defined as:
exceeding the stated benchmark for the relevant
diagnosis-related group. They found that compared
with patients who stay in the ED for 4-8 h; those

who remain in the ED for 8-12 h are 20 % more
likely to stay in hospital longer than the national
average for the relevant admission problem.
Moreover, this number raised to 50 % if emergency
department LOS was greater than 12h. Another
study examined one of the direct factors influencing
emergency department LOS known as “access
block,” when hospital admission remains more than
8 h in the emergency department due to a lack of
access to appropriate hospital inpatient beds ©.

The study examined the relationship
between access block in the ED, defined as the total
time exceeding eight hours from a patient’s initial
arrival in the ED to transfer to another department
and inpatient LOS. Results revealed that 7.7 % of
11,906 patients experienced access block. In
addition, the mean LOS was 4.9 days in those who
experienced access block compared with 4.1 days in
those who did not. Subgroup analysis showed that
the effect of access block varied across severities of
illness and diagnosis. For example, the mean LOS
was 3.9 days in patients with cardiac diagnosis who
experienced access block compared to 5.6 days in
cardiac patients who did not experienced access
block ©.

The aim of this work was to analyze factors
affecting the LOS in the pediatric ED.
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PATIENTS AND METHODS

This Cross-sectional study was conducted in
the Pediatric Emergency Unit of Zagazig University
Hospitals, from July 2019 until December 20109.
Sample size: Assuming that rate of admission of
children in Emergency Department was 200
cases/month, so a comprehensive sample of 1200
children was included in the study.

Inclusion Criteria:  Children in  Pediatric
Emergency Department in Zagazig University
Hospitals, cardiac, renal, chest, neurological and
GIT diseases.
Exclusion Criteria:
neonates.

Pediatric surgery and

All patients subjected to the following:
History: Complete history taking (from the
relatives). Examination: Complete clinical and
physical examination. Investigation: Complete
blood count (CBC), ALT-AST, S. urea, S. create,
Random blood sugar (RBS), ABG, S. Electrolytes,
Imaging (X-ray, ultrasonography and CT),
Electrocardiograph (ECG), Echo, and Monitoring
(HR, 02 saturation, RR and blood pressure).

Data Collection:

1- Time of registration.

2- Time of nursing.

3- Time of physician assessment.

4- Time of medical decision making (discharge
vs. admittance).
Use of specialty consultation and ancillary
services, as well as time of departure.
Admitted patients were considered to have
departed from the ED until they physically
transported out of the ED to the hospital
inpatient ward or another patient care facility
®)

Observers recorded in addition to time, any
relevant aspect of the process of care during the
patients stay in the ED that may have effect on ED
LOS.

5-

Ethical approval: The study protocol was
approved by Ethics Committee, Faculty of
Medicine, Zagazig University.

An informed consent from parents was provided
after explanation of the nature and the purpose of the
investigations to the parents prior to participation in
the study.

Statistical Analysis

The data were coded, entered and processed
on computer using Statistical package for social
science (SPSS) wversion 24. The results were
represented in tabular and diagrammatic forms then
interpreted. Mean, standard deviation,
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range, frequency, and percentage were use as
descriptive statistics. Chi-Square test X2 was used to
test the association variables for categorical data.
Student's t-test was used to assess the statistical
significance of the difference between two
population means in a study involving independent
samples. ANOVA (F test) for normally quantitative
variables, to compare between more than two
groups, and Post Hoc test (LSD) for pairwise
comparisons. P > 0.05: Non-significant. P < 0.05:
Significant.

RESULTS
Table (1): Demographic data, General examination
and Length of stay and arrival time of the studied

group

=70

Age: (year)
Mean £ SD 3.62+2.44
Median 3
weight: (Kg)
Mean £ SD
Median

Male
Female

20.82+£13.71
16

Fever
Cardiac

Respiratory

Neurological findings

Renal findings

GIT finding

Hematological

Arrival time:
Pm
Am
Length of stay (hours):
Mean = SD
Median

Sd: Standard deviation

This table showed that the age of the studied
cases ranged from 6 months to 12 years with mean
3.62 years. Body weight ranged from 6 to 60 K with
mean 20.82 Kg. Regarding sex, 53.4% were female.
This table showed that most frequent findings
among the studied group were fever and respiratory
findings (66.3% & 50.7% respectively). Moreover,
this table showed that 71.8% of the studied cases
came to hospital from 12 pm to 12 am. Also length

338
862

28.2
71.8

0.48 +0.57
0.30
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of stay ranged from O to 2 hours with mean 0.48
hour.
Table (2): Relation between length of stay and sex

Length of stay
Mean + SD

0.49+0.49
0.48 +0.64

Variable

Sd: Standard deviation MW: Mann Whitney test NS: Non significant (p > 0.05)
There was no statistically significant difference between male and female in length of stay.

Table (3): Relation between length of stay and cardiac finding

Length of stay
Mean = SD

HF 0.17+0.14
Arrhythmia 0.29+£0.26
Other 0.21+0.15
No 0.57 +0.37

Sd: Standard deviation KW: Kruskal Wallis test **: Highly significant (p<0.01)
There was statistically significant decrease in length of stay among patients with cardiac findings
especially HF compared to cases without.

Variable

Cardiac <0.001**

Table (4): Relation between length of stay and respiratory finding

Length of stay
Mean + SD

Bronchitis 0.34+0.24

Pneumonia 0.18 +0.13

Respiratory FB 0.16 £ 0.12
Other 0.28 +0.19

No 0.55+0.48

Sd: Standard deviation KW: Kruskal Wallis test **. Highly significant (p<0.01)
There were statistically significant decrease in length of stay among patients with respiratory findings
especially F B and pneumonia compared to cases without.

Variable

Table (5): Relation between length of stay and Neurological finding

Length of stay
Mean = SD

Neurological Febrile convulsion 0.22+0.34
G.B.S 0.27+0.24

C.S infection 0.26 £0.22

Other 0.31+£0.19

No 0.57 £0.32

Sd: Standard deviation KW: Kruskal Wallis test *: Significant (p < 0.01)

There were statistically significant decrease in length of stay among patients with neurological
findings especially febrile convulsion compared to cases without.
Table (6): Relation between length of stay and fate

Length of stay
Mean + SD

Discharged 0.75+0.59
Referred 0.51+0.48

Admitted 0.20+0.28
Died 0.12 + 0.09

Sd: Standard deviation KW: Kruskal Wallis test **: Highly significant (p<0.01)

Variable

<0.001**
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There were statistically significant decrease in length of stay among patients died and admitted

compared to discharged or referred.

Table (7): Relation between length of stay and Arrival time

Length of stay

Variable

Arrival time

Sd: Standard deviation MW: Mann Whitney test

Mean + SD

0.46 £0.55
0.61+0.63

*: Significant (p<0.05)

There was statistically significant decrease in length of stay among cases arrived at pm than am.

Table (8): Correlation between length of stay and age, weight and vital signs among the studied group

Length of stay
n=1200

0.37

Age (years)

0.02*

0.012

Weight (kg)

0.68

0.50

02 sat.

<0.001**

-0.47

HR

0.008**

0.14

RR

0.16 NS

0.31

0.04*

0.38

0.03*

0.48

OISl O15]19I=-191=]191= 191101191

r: Spearman correlation coefficient
*: Significant (P<0.05)

0.003**
NS: Non significant (P>0.05)

**: Highly significant (p<0.01)

This table showed that there was statistical significance positive correlation between length of stay
and age, O, saturation, BP and GCS and there was statistically significant negative correlation between length

of stay and heart rate.

DISCUSSION

This study was cross-sectional study, which
was conducted in the Pediatric Emergency Unit of
Zagazig University Hospitals on 1200 children.

This study showed that, the age of the studied
cases ranged from 1 month to 12 years with a mean of
3.62 years. This is lower than Hofer and Saurenmann
© who aimed to identify and quantify variables, which
affect ED-LOS. Patients admitted to the pediatric ED
of a large regional Swiss hospital during a 1-year
period were analyzed for LOS (in minutes). Predictor
variables included patient-associated parameters (time
of admission and discharge, ED occupancy, triage
score, diagnosis, and demographic data) and external
factors (weekday, time, and season). A total of 4885
visits were included. They found that, among the
selected sample, females accounted for 2142 of the
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visits (43.9%). This study showed that most frequent
findings among the studied group were fever and
respiratory findings (66.3% & 50.7% respectively).
This agrees with Niska et al. @ who made a study in
the USA and found that, the leading reasons for the
pediatric ED among children (aged under 15 years)
were fever and cough. In Li et al. ® study, fever
accounted for 17,741 (61.1%) of the pediatric ED
patient visits. In the present study, length of stay ranged
from 0 to 6 hours with mean 0.48 minute. Harris and
Hostetler © revealed the overall mean LOS of 2.6
hours. In our study, 43.8% of patients were discharged
from the ED in the current study. Compared with
previous studies, the ED discharge rate was 71% @9,
This study showed that, 71.8% of the studied
cases came to hospital from 9 am to 9 pm. This agrees
with Bashkin et al. ® who aimed to examine LOS in
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the emergency department and explored the main
factors that influence LOS and cause delay in patient
care. Observations of 105 patients were performed
over a 3-month period at the emergency room of a
community urban hospital. They found that 52 % were
registered during the morning shift and 48 % during the
evening shift. Another predictive factor for prolonged
ED-LOS was admission in the morning and around
noon. While, fewer patients consulted the ED in the
morning compared to evening hours and ED
occupancy increased over the day with a peak period
between 4 and 8 p.m., the number of patients subject to
prolonged LOS was highest before noon. Various
authors assume that variations in staffing and
organizational processes may contribute to reduced
throughput in the morning hours @9,

This study showed that, there was no
statistically significant difference between length of
stay and sex. This agrees with Dada and Sule “? who
found no statistically significant difference between
length of stay and sex. This study showed that, there
was statistical significance positive correlation
between length of stay and age. Age is another factor
that was found to be related to increase ED LOS across
different nations 3,

This study showed that, there were statistically
significant increase in length of stay among arrival
time at am than pm.

Another study by Hofer and Saurenmann ©
found another predictive factor for prolonged ED-LOS
was admission in the morning and around noon. While
fewer patients consulted the ED in the morning
compared to evening hours and ED occupancy
increased over the day with a peak period between 4
and 8 p.m., the number of patients subject to prolonged
LOS was highest before noon.

This study showed that, there were statistically
significant increase in length of stay among patients
with respiratory findings than without. This agrees
with Dada and Sule ®? who aimed to determine
whether the addition of a case manager and a physician
advisor to the observation unit would decrease the LOS
of patients’ observation. Their retrospective,
observational study for patients’ observation was
conducted in 2017. At a tertiary-care medium-sized
urban community hospital, the LOS for all patients’
observation. They found that, patients with respiratory
findings had significantly longer LOS.

This study showed that there was statistically
significant increase in length of stay among patients
with cardiac findings than without. This agrees with
Leykum et al. @ who found in their retrospective
analysis that LOS for cardiac patients increased than
without (2.4 days to 2.2 days, p = 0.05)

In the present study, mean value of length of
stay (hours) was low among discharged patients (0.20
* 0.59) than admitted patients (0.51 + 0.58). This is in
accordance with the study done by Chaou et al. @

who found that for the admitted patients, the median
LOS was much longer than for the discharged patients.
This might be explained by the fact that the priority for
admission within a specific medical specialty is ranked
according to both the severity of the disease and the
arrival time and that ICU waiting times are generally
shorter than ward waiting times. It is clear from the
previous literature that the LOS of the admitted
patients is determined not only by ED or patient factors
but also by hospital-level determinants such as hospital
occupancy, admission-discharge ratio and the daily
hospital and ICU census 9,

Thus, some of the strategies developed to
improve ED LOS for admission patients, such as
creating specialized acute medical admission wards,
increasing ICU capacity, arranging admission
immediately after evaluation, or developing disease-
specific protocols, may be very different from those for
discharged patients @7,

In the present study, mean value of length of
stay (hours) was high among referred patients (0.75 +
0.076) than other patients. Bashkin et al. ® in their
study revealed that problems in continuum-of-care
were found to affect ED LOS mainly among the
admitted patients group. The process-from deciding to
admit a patient until the patient was actually transferred
from the ED to an inpatient hospital ward took 43 % of
the total ED LOS of admitted patients. Analysis of the
admitting process using Ishikawa diagram revealed
several possible explanations to the prolonged waiting
times, one of them being deficient communication.

Physician referral was a strong predictor of
prolonged ED-LOS in our study. The reason was most
likely the higher complexity and severity of these
cases, which were referred to the ED after a visit with
a community-based pediatrician or family doctor. This
association is reflected by lower levels of triage in
referred children. Also, admission diagnoses made by
primary care physicians and specialists were subject to
certain inaccuracies, which may lead to increased ED-
LOS, a fact reported by Bernhard et al. ® in a
German adult ED of a tertiary care center.
Furthermore, Gaucher et al. @ noted that patients
who were referred by a physician are less likely to
leave without being seen, which may prolong ED visit
time.

The literature suggests that lack of continuum-
of-care in the process of patient admissions is derived
from deficient communication among medical staff.
Kripalani et al. ® and our study found that this was
associated with, and might led to, prolonged ED LOS.
Continuity of patient care is based on the effective
transfer of information between medical staff
members. A study that examined the handoff process
between ED medical staff and Intensive Care unit
(ICU) medical staff revealed that there was no
structured and consistent approach to how handovers
actually occurred. Moreover, nurses from both ED and
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ICU lacked clarity as to when the actual handover
process began. Nurses from both settings recognized
the importance of the information given and received
during handover and deemed it to have an important
role in influencing the quality and continuity of care
@1)

In a study examining the perceptions of ED
physicians and hospitalizing physicians regarding
handoff communication of patients transferred from
ED to inpatient settings, researchers found that
physicians perceived handoff communication as
characterized by ambiguity about patients’ conditions
and treatment. They found that poor communication
practices and conflicting communication expectations
presented barriers that exacerbated physicians’
information ambiguity. They noted that ED physicians
and receiving inpatient physicians had different
expectations about handoffs and those expectations
influenced their interactions in ways that could result
in  communication  breakdowns.  Hospitalizing
physicians expect ED physicians to produce definitive
diagnoses, and admissions are delayed until
confirmatory test results are provided, whereas
emergency physicians might believe that their
professional opinions are being questioned 2,

CONCLUSION

We concluded that several factors are
associated with high average emergency department
LOS. High LOS may lead to increases in expenditures
and may have implications for patient safety, whereas
certain  organizational changes, communication
improvement, and time management may have a
positive effect on it.
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