Factors Associated with Length of Stay of Non-Trauma
Patients in the Emergency Department:
A Cross-Sectional Study in Thai Healthcare Setting

Varalee Aphinives (Sutasinee Jiamprasert) MD*, Cameron Paul Hurst PhD**, Pin Sriprajittichai MD***

* Department of Emergency Medicine, Bhumibol Adulyadej Hospital, RTAF, Bangkok, Thailand
** Biostatistics Center of Excellence, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
*** Department of Anesthesiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Background: Many previous studies demonstrate that overcrowding is a major problem in Emergency Department (ED)
around the world. There is no definition in Thailand hospitals to describe prolonged length of stay in EDs. A study is needed
to understand which factors impact ED patients and to what extent this occurs.

Objective: To determine the factors associated with prolonged length of stay in Public Tertiary Military Royal Thai Air
Force Hospital.

Material and Method: 4 cross-sectional study using routinely collected data involving non-traumatic patients presenting
to the ED of Bhumibol Adulyadej Hospital, Bangkok over the 6-month period between March and August 2015. The medical
records of 2,079 patients were reviewed. Key data were recorded, including patient characteristics, types of health insurance,
times of presenting to emergency room, day (weekday/weekend), triage categories, and underlying disease and disease
complexity using the Charlson comorbidity index (CCI) along with diagnosis categories.

Results: Univariate analysis revealed several factors that affect ED length of stay. Age, type of health insurance, times of
presenting to emergency room, weekend, triage categories, and CCI were all identified as potentially important (p<0.2) and
subsequently entered into the multivariable cox regression model. The multivariate model identified age, weekend, underlying
disease, and disease complexity, and time of day as all significant predictors of ED length of stay. For every 10 years older
a patient is, the chance of discharge is 10% less (HR = 0.90, 95% CI 0.88 to 0.92, p<0.001). Those admitted on the weekend
had 1.18 times the chance of discharge (at any given time) compared to those presenting on weekdays (HR = 1.18, 95% CI
1.07 to 1.29, p<0.001), and those in the evening shift had a lower chance of discharge compared to those in day shift
(Evening shift HR = 0.83, 95% CI 0.75 to 0.92, p<0.001) Finally, patients with CCI of 3 or more had a 9% less chance of
discharge, compare to patients with CCI of 0 to 2 (HR = 0.91, 95% CI 0.88 to 0.94, p<0.001). The Kaplan-Meier curves
found that triage categories ESI1, ESI2, ESI3 have similar discharge times (a median of approximated 400 minutes), whereas
ESI4 and ESI5 patients had a considerably lower median discharge time (340 and 200 minutes, respectively).

Conclusion: The majority of patients spent long length of stay in the emergency room and almost all factors in the present
study were shown to be associated with prolonged length of stay in the ED. However, the downstream effect of extended
ED stay on patient safety and mortality needs further research.
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Length of stay (LOS) is a key measure of
emergency department (ED) throughput and an
established measurement of ED overcrowding". EDs
are traditionally designed to provide rapid evaluation
and stabilization of the patients, and are neither staffed
nor equipped to provide prolonged care. Extended ED
LOS may compromise quality of care and contribute
to delay in the emergency evaluation of other patient.
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In the US, median ED LOS has been shown to be
increasing approximately 3.5% per year and is even
more pronounced in critically ill patients for whom ED
LOS has been increasing 7.0% annually®. ED
overcrowding is an ongoing and worsening worldwide
crisis for over 20 years, with most evidence of this
trend coming from developed countries. To date, few
studies have considered the extent, impact, and factors
associated with ED overcrowding in developing
countries, like Thailand®. Results from studies of
developed countries ED overcrowding may not reflect
the conditions in countries with different health systems
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and levels of development. Thus far, there have been
few reports describing ED overcrowding in Thailand.

Several studies have considered the factors
contributing to prolonged length of stay in the
emergency room (ED-LOS). These factors include
boarding block, shortage of inpatient beds, reluctance
of the wards to admit®, testing (particularly blood
testing and advanced imaging), less substantial
treatment, consultation decision time®, outside of
dayshift working hours, decision to admit®, type of
health insurance, and inappropriate investigations”.
All factors have been reported to be associated with
ED overcrowding. Prolonged ED stay also increases
risk of older adults as a high-risk group for adverse
events (AEs)® and higher in-hospital mortality®'?.

After patients pass crisis condition, many still
remain in the hospital for observation. Often, patients
will spend this time in the emergency room, and this
stay can be extended, especially for elder patients, or
those with comorbidity. Patients and their relatives
often feel inconvenienced or unsatisfied due to delays
in service. To understand the problem, and identify
solution to further develop services that may reduce
ED congestion, we investigate factors potentially
contributing to prolonged ED stays in a Thai healthcare
setting.

Material and Method
Setting

The present study was conducted at Bhumibol
Adulyadej Hospital (BAH), Royal Thai Air Force,
Affiliated Hospital, Faculty of Medicine, Chulalongkorn
University. This hospital has 700 in-patient beds and
its 60 ED observation beds, which serve over 70,000
attendants a year. In response to the overcrowding
caused by approximately 200 patients per day, the ED
is divided into two sections. The first section is for
non-traumatic patients who walk in to the emergency
room, the other section is for traumatic patients, which
are attended in the accident room. During the day shift
(8:00 to 15:59) there are two emergency staff and two
attending emergency residents, prioritize and closely
care patients. During the evening shift (16:00 to 23:59),
five doctors are present, one emergency staff, two
emergency residents, and two residents from other
departments. For the night shift (24:00 to 7:59), the
emergency room is typically staffed by one emergency
physician (EP), and two emergency residents. The
present study received ethical approval from the
Institutional Review Boards of both BAH and the
Faculty of Medicine, Chulalongkorn University.
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Fig. 1

Emergency Department related system: flow chart
(ESI: emergency severity index; IPD: in-patient
department; ICU: intensive care unit).

Data collection

Study sample comprised of patients presenting
to the ED and staying in the in-patient ward and
intensive care unit (ICU) in BAH during the 6-month
period between March and August 2015. In the present
study, patients were identified through the electronic
ED Information System and linked to data on hospital
admissions. ED data included presenting chief
complaints, ED diagnosis, disposition, and LOS (in-
hospital and ICU). A process flow chart illustrating
the patient pathway is presented in Fig. 1.

We included ED visits by adult patients
18 years of age and older, non-traumatic patients,
patients presenting to an emergency room and stay in
emergency room more than two hours in the present
study. Patients who refused ED care or treatment and
patients referred to other hospital before completion
of ED care or treatment were excluded from our study.

The present study conducted in the adult ED
at a tertiary government emergency medical training
hospital. Patients presenting to the ED were triaged
by experienced nurses according to rules based on
the Emergency Severity Index (ESI) in Table 1. The
initial triage nurse evaluates each patient and assign
triage acuity using five levels of immediacy that
patient should be seen, high-acuity patients (levels
I-resuscitation, immediately, and levels 2-emergency,
less than 10 minutes) were triaged to the resuscitation
room, levels 3-urgent (less than 30 minutes) wait in
the observation area of the emergency room, whereas
low-acuity patients (levels 4-semi-urgent, less than 60
minutes and levels 5-non-urgent, less than 120 minutes)
were treated in the emergency outpatient room. In
cases where the ED physician examines the patient
and decides the condition of disease or diagnosis

1233



Table 1. Emergency Severity Index (ESI)

ESIlevel  Definition Clinical manifestations Medical intervention within
1 Resuscitation Require immediate life-saving intervention Immediately (zero-minute response)
2 Emergency  High-risk situation or confused or lethargic or severe pain or distress 10 minutes
or disoriented or dangerous vital signs
3 Urgent Need many types of resource’ 30 minutes
4 Semi-urgent Need only one types of resource 60 minutes
5 Non-urgent  No resource is needed 120 minutes

" Types of resources, including accessory examinations (labs, electrocardiography, radiological examinations) or intravenous fluids or

specialist consultations or procedures (such as Foley catheterization)

exceed capacity for treatment, they consult the
appropriate specialists who subsequently visit patients
in the emergency room.

Outcome and potential predictors

In the present study, factors predicting LOS
for emergency patients were classified according to
the patient pathway in the ED. Variables represented
the ‘quality” and ‘quantity’ of the presenting patients
in addition to the characteristics and daily numbers of
emergency patients. Characteristic variables included
demographic information (e.g., patient’s sex, age), time
of presenting to emergency room including work
shift where day shift (08.00 to 15.59), evening shift
(16.00 to 23.59), and night shift (24.00 to 7.59), and
day of the week (weekday and weekend), types of
health insurance, divided into six categories, self-
payment, government insurance, social security
insurance, universal coverage, air force insurance,
and company parties, triage categories, underlying
disease and disease complexity using the CCI""'2,
and diagnosis categories. Destination after transfer
from the emergency room was divided into hospital
admission, and discharge from the ED after recovery
or death. The primary outcome variable was ED-LOS,
which was expressed in terms of minutes and
represents the interval between the patient’s arrival
and departure from the emergency room.

Statistical analysis

As the outcome variable, ED-LOS is a time
to event variable, survival analysis methods were used
to analyze this outcome. Kaplan-Meier curves were
generated to examine the effects of the individual
predictors on ED-LOS, and Cox proportional hazard
regression was used to formally model this outcome.
Both crude and adjusted hazard ratios were generated,
with all candidate predictors whose p<0.2 entering
the multivariable Cox regression model. A two-tailed
p<0.05 was considered statistically significant and all
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Fig. 2

analyses were performed using the statistical package
R (v3.2.4; R core team, 2016).

Results

Overall, 11,695 non-trauma patients (18 years
or older) were registered in the ED during the six-
month study period. Of these, 6,968 patients (59.6%)
were not admitted to hospital, 212 (1.8%) left without
being seen, and 568 (4.9%) were referred to other
hospitals. However, the 1,868 patients not requiring
admission to ward or ICU/coronary care unit (CCU)
were excluded from our analysis. Eventually, 2,079
were patients who met the eligibility criteria were
included in our study. The data collection flow was
provided in Fig. 2.

Sample characteristics

Data collection forms included characteristics
of the patients in the present study and these
characteristics were described in Table 2. Of the
2,079 patients, 1,076 (51.8%) were male, the average
age was 58.36 (SD =20.08) with 839 (40.3%) patients
aged above 65 years, and 1,235 (59.4%) patients had
universal coverage health insurance. The number of
patients presenting in emergency room was similar
between the day and evening shift (793 patients
(38.2%) vs. 911 patients (43.8%), respectively), and
patients were more likely to come to hospital during
the weekend (average number on weekday = 274 vs.
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average number of weekend = 354). Most patients were
triaged into categories under level 3 (1,025 or 49.3%
of patients). A majority of patients (1,904 or 91.6%)

Table 2. Characteristics of patients and median ED LOS
(n=2,079) during the study period

Variables n (%) ED LOS (years)
median (IQR)
All patients 2,079 (100) 6.1 (3.5t0 10.5)
Gender
Male 1,076 (51.8) 6.4 (3.7 to 10.7)
Female 1,003 (48.2) 5.8(3.3t010.2)
Age (year)
(mean age = 58.36, SD =20.08)
18 to 35 345 (16.6) 4.9 (2.8 t0 8.3)
36to 50 347 (16.7) 5.4(3.5t08.9)
51to 65 548 (26.4) 5.9 (3.5t010.7)
66 and older 839(40.3) 7.1 (39to12.1)
Type of health insurance
Self-payment 126 (6.1)  6.7(2.9to 10.8)
Government insurance 354 (17.0) 6.3 (3.9 to 10.6)
Social security insurance 250 (12.0) 5.8(3.6t09.3)
Universal coverage 1,235 (59.4) 5.8 (3.3 t0 10.6)
Air force insurance 114 (5.5) 5.9(3.4t010.6)
Times of presenting to ER
Day shift (8:00 to 15:59) 793 (38.2) 5.9(3.6t09.2)
Evening shift (16:00t023:59) 911 (43.8) 6.3 (3.4t0 11.7)
Night shift (24:00 to 7:59) 375(18.0) 6.2(3.6to0 10.9)
Day
Weekday 1,372 (66.0) 6.4 (3.7 to 10.9)
Weekend 707 (34.0) 5.6(3.1t09.4)
Triage categories
ESI'1 413 (19.9) 5.5(3.5t09.3)
ESI2 470 (22.6) 6.5(3.6t0 11.3)
ESI 3 1,025 (49.3) 6.3 (3.5to 11.1)
ESI 4 166 (8.0) 5.7(3.2t09.1)
ESI 5 5(0.2) 35(3.0t05.2)
Underlying disease and disease
complexity (CCI)
CCI0to2 1,904 (91.6) 6.0(3.2t09.2)
CCI>3 175(8.4) 7.2(3.7t012.1)
Diagnosis categories
Gastroenterology 345 (16.6) 5.1(2.7t09.2)
Cardiology 317(15.2) 54(3.2t08.3)
Neurology 310 (14.9) 6.2 (3.6 to 10.5)
Ophthalmology/Otology 284 (13.6) 6.9 (3.9to0 11.8)
Infectious disease 282 (13.6) 6.1 (3.6t09.3)
Pulmonary 151(7.3) 7.1 (3.4t013.7)
Obstetrics/Gynecology 127 (6.1) 5.8(3.1to 11.9)
Malignancy 99 (4.8) 8.4 (4.1to 14.0)
Nephrology 78 (3.8) 6.8(3.7to0 12.6)
Endocrinology 75(3.6) 6.1(4.11t08.9)
Psychiatry 11(0.5) 7.2(5.5t013.7)
In-hospital mortality
Dead 212(10.2) 5.7(3.2t09.7)
Survive 1,877 (89.8) 6.2 (3.5 t0 10.6)

CCI = Charlson comorbidity index; ER = emergency room;
ED = Emergency Department; LOS = length of stay; IQR =
interquartile range
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Fig.3  Kaplan-Meier curves estimates of the probability
of discharge among non-trauma patients identified

by triage category.

had a CCI of 0 to 2. In the present study, 212 (10.2%)
patients died in hospital.

Analysis revealed the average total ED median
ED LOS to be 6.1 hours (IQR 3.5 to 10.5 hours).
Exploratory analysis of the data suggested that the
older the patient, the longer their duration of stay.
Patients aged 36 to 50 had a median ED LOS of
5.4 hours (IQR 3.5 to 8.9 hours), and those aged 51
to 65 had a median ED LOS of 5.9 hours (IQR 3.5 to
10.7 hours), and those older than 66 years had a
median ED LOS of 7.1 hours (IQR, 3.9 to 12.1 hours).
The most frequent triage category was ESI 3, and
this category was particularly high in the night shift
and on weekends. In addition, most ED patients were
CCI 0 to 2 (92% of patients). The 8% of patients
who were CCI 3 or greater were mostly represented
by malignancy or HIV complications. The top three
diagnosis categories were gastroenterology (345
patients, or 16.6%) often accompanied with abdominal
pain, cardiology (317 patients or 15.2%), patients
complaining about their chest pain, and neurology
(310 patients or 14.9%), respectively.

The Kaplan-Meier curves provided in Fig. 3
estimated the probability of discharge for non-trauma
patients remaining undischarged, by triage categories.
The Kaplan-Meier curves suggested that triage categories
ESI 1, ESI 2, and ESI 3 had similar discharge times
(a median of approximated 400 minutes), whereas ESI 4
and ESI 5 patents had a considerably lower median
discharge time (340 and 200 minutes, respectively).
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Table 3. Length of stay in ED and non-trauma patient-related factors in patients >18 years of age admitted in tertiary
hospital from the ED in an 6-month period by univariate and multivariate logistic analyses

Covariates

Crude HR (95% CI) Adjusted HR (95% CI)

Gender (refs = males)
Female

Age (10 years)

Type of health insurance (refs = self-payment)
Government insurance
Social security insurance

Universal coverage
Air force insurance

Times of presenting to ER (ref = day shift)
Evening shift
Night shift

Day (refs = weekday)
Weekend

Triage categories (ref = ESI 1)
ESI 2
ESI 3
ESI 4
ESI 5

Underlying disease and disease complexity (CCI >3)

1.05 (0.96, 1.15) .
0.90%** (0.88, 0.92) 0.90%* (0.88, 0.92)

qu{T = 1817,[7 = 0003 XZLRT = 648,[7 = 0262
0.88 (0.70, 1.09) 0.94 (0.75, 1.18)
1.22(0.97, 1.53) 1.03 (0.82, 1.29)
1.07 (0.88, 1.30) 1.09 (0.89, 1.32)
1.06 (0.82, 1.39) 1.05 (0.80, 1.37)

Xurr = 10.84, p = 0.004 Xurr = 13.48, p = 0.001
0.84%%%(0.76, 0.93) 0.83%** (0.75, 0.92)
0.90% (0.79, 1.02) 0.89 (0.78, 0.99)

1.18*** (1.08, 1.30)

qu{'r = 987,1) = 0042
0.98 (0.85, 1.14)
1.06 (0.93, 1.20)
1.25% (1.03, 1.51)
2.41(0.99, 5.82)

0.91*%%* (0.87,0.94)

1.18*** (1.07, 1.29)

XZLR'[' = 731,1) = 012
0.96 (0.83, 1.11)
0.92 (0.81, 1.05)
1.08 (0.89, 1.31)
2.43% (1.00, 5.91)

0.91%%* (0.88, 0.94)

HR = hazard ratio
Significant at: * p<0.05, ** p<0.01, *** p<0.001

The crude and adjusted hazard ratios from
Cox regression analysis are given in Table 3. Univariate
analysis revealed several factors that may affect ED
LOS. Age (in 10 years), type of health insurance, times
of presenting to emergency room, weekend, triage
categories, and CCI were all identified as potentially
important (p<0.2) and subsequently entered into the
multivariable Cox regression model. The multivariate
model identified age, weekend, underlying disease
and disease complexity and time of presentation as all
significant predictors of ED LOS. For every 10 years
older a patient, the chance of discharge is 10% less
(HR = 0.90, 95% CI 0.88 to 0.92, p<0.001). Those
admitted on the weekend had 1.18 times chance of
discharge (at any given time) compared to those
presenting on weekdays (HR = 1.18, 95% CI 1.07 to
1.29, p<0.001), and those in the evening shift had a
lower chance of discharge compared to those in day
shift (evening shift HR = 0.83, 95% CI 0.75 to 0.92,
p<0.001). Finally, patients with CCI 3 or greater had
a 9% less chance of discharge, compare to patients with
CCI0to2 (HR=0.91,95% CI10.88 to 0.94, p<0.001).

Discussion

Overcrowding is a major issue in EDs around
the world and has a substantial effect on patient
outcomes and satisfaction. In resource-limited health
care settings, such as Thailand, the problem of ED
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overcrowding is particularly important. The problem
is critical in developing countries where manpower
and/or equipment resources are limited. In the present
study, we investigated the patient characteristics
associated with extended LOS to identify likely
determinates of ED overcrowding and to identify
patients at risk, so we might consider interventions that
might alleviate the problem. In our study, we found
that the median ED LOS was 6.1 hours (IQR 3.5 to
10.5 hours), which compared favorably to other EDs
in the similar healthcare setting. For example, a recent
study of a Chinese tertiary hospital ED, found a median
LOS of 10.6 hours (IQR 3.1 to 23.1 hours)®.

We identified several important factors that
may lead to ED overcrowding. First, most patients
who stayed in our emergency room for extended
periods were older patients (aged more than 50 years
old comprising 66.7% of total 2,079 patients) in
our sample. Compared to younger patients, multi-
morbidity, and related-disabilities leading to a high
disease burden characterized older patient groups!>!4.
Elderly patients are more likely to have more than one
disease as well as disease complications, require more
detailed diagnosis and/or treatment, and often need
greater input from medical specialist. Second, most of
our ED patients had universal coverage insurance (60%
of patients). Universal coverage provides inexpensive
access to healthcare in the ED setting, which may result
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in an over-utilization of medical care via the ED for
patient in higher ESI categories, leading to downstream
increased LOS in more severe patients. This problem
is likely to be compounded by the fact that our hospital
is the only government hospital in the district. Health
insurance type is an important issue in the Thai setting,
as certain hospitals are obliged to admit patients with
certain types of health coverage. Another study of ED
LOS conducted in Thailand™” found that number of
rounds of blood testing and type of insurance were
associated with ED LOS. A third factor, we identified
as associated with ED LOS was time (time of day, time
of week). We found that ED LOS was significantly
higher in the evening (16.00 to 23.59), and on weekends
compared to other times.

Prolonged ED stays make a disproportionate
contribution to ED overcrowding and there are
further implications of prolonged LOS such as patient
dissatisfaction!”, poor patient outcomes'®, increased
inpatient stay!'”, and increased mortality"®*?. Previous
studies have shown that overcrowding, prolonged
waiting times, and protracted lengths of stay increase
the proportion of patients who leave without being seen
by physicians®). However, improved ED management
processes, such as protocol-driven evaluation systems
and reorganized clinical teams can significantly
decrease LOS®. High LOS may lead to crucial
expenditures and may have implications on patient
safety.

Many studies conducted across a wide variety
of countries and/or healthcare settings have established
that ED LOS is strongly associated with patient
characteristics. The most commonly identified as a
major risk factor for extended LOS is patient age. Age
has been shown to be a risk factor in many countries
including the United States of America, Canada,
Europe, Australia, Turkey, and Japan®-?. However,
there remains a paucity of information about ED
overcrowding in Asian countries, especially developing
Asian countries. In addition, there are much disparity
in the results of studies from different countries, which
may reflect differences in practice patterns among
hospital health systems, or patient characteristics®.

We demonstrated that increased hospital
occupancy contributes to increased LOS for admitted
patients in the ED. Because it is widely believed
that prolonged ED LOS for admitted patients is an
important determinant of ED overcrowding, it is
possible that increased hospital occupancy also
contributes to ED congestion. Although we cannot
assume LOS is a surrogate measure of patient safety
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or mortality, other studies have shown preoccupation
with ED overcrowding alone potentially leads to
problems such as inappropriate admission, or discharge
and treatment which will in turn lead to poor patient
outcomes and unnecessary strain on other department
of the hospital®". We cannot conclude that prolonged
LOS in the ED leads to poor patient safety or increased
mortality, but we do know ED overcrowding causes
difficulties in adequately resourcing EDs for optimal
patient care. The implementation of good fast track
management in the ED such as ST elevated myocardial
infarction (MI), stroke, emergency delivery from birth
before arrival, and cardiac arrest may help to decrease
the mortality rate. In addition, effective triaging, systems
for monitoring potentially severe or high-risk patients,
warning system of signal pulse changing, room in
proportion to each triage categories, sufficient number
of staff to treat patients, and adequate ED training of
doctors, nurses, and staff are all important components
of ED management.

Our study had a number of limitations. First,
our sample was retrospectively collected and restricted
to non-trauma patients admitted to the wards or the
ICU. Second, our study was conducted in a single
tertiary, government emergency medical training
hospital in Thailand, which has a very high annual
ED volume. The generalizability of our findings to
other types of hospitals in Thailand (e.g., community
hospitals) or publicly funded hospitals in countries at
asimilar level of economic development or in the same
regions is unknown. However, it is unlikely that our
conclusions are relevant to hospitals with low bed
occupancy. The reason, we recruited only non-trauma
patients in our study is because trauma patients in our
hospital are typically processed and treated in the
accident room, a distinct department. Third, we only
considered a six month study period, and cannot
assume the extent of ED overcrowding is uniform over
the whole year, or that our study even represented
a typical period. Finally, the generalizability of our
finding may be limited because ED work processes,
ED management structures, emergency medical
services (EMS) characteristics, availability, and/or
nature of specialty consultation, such as the staff-to-
resident physician consultation model, used in one
study center may not be used in other centers, resulting
in different consultation approaches (e.g., staff-to-
staff). For example, EP staff may not be able to admit
a patient without the input of another specialist and
inpatient services, something likely to influence ED
LOS.
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Conclusion

We identified age, type of health insurance,
time of presentation to ED (time of day, and day of
week), triage categories, underlying disease and disease
complexity (CCI) as all representing risk factors for
extended ED LOS. Most patients spent too long in the
emergency room and most factors in the present study
were shown to be associated with prolonged LOS in
the ED. The downstream effect of extended ED stay
on patient safety and mortality needs further research.
Perusal of the literature demonstrates that, in different
countries and/or healthcare setting, there exist a large
disparity in the determinants, extent, and impact of ED
overcrowding in different situation. Increase hospital
bed availability, segregation based on triage categories
and diagnosis categories, and specialized emergency
department intensive care unit (EDICU)®? may all be
important strategies for reducing ED overcrowding.
However, the feasibility of such an approach in Thai
EDs, and similarly resourced EDs around the world
needs further investigation.

What is already known on this topic?

Although the factors that contribute to
prolong ED LOS have been analyzed in many studies,
most data were derived from the same US database
(National Hospital Ambulatory Medical Care Survey,
NHAMCS), a nationwide study of ED services. These
results might not reflect the conditions in countries
with different health systems. So far, there have been
few reports describing ED overcrowding in Thailand.

In reviewing some of the research, it showed
significant factors contributing to prolonged LOS in
the emergency room such as boarding block, shortage
of inpatient beds, reluctance of the wards to admit,
testing particularly for blood testing and advanced
imaging, less substantially treatment, consultation
decision time, outside of working hours, decision to
admit, type of health insurance, and inappropriate
investigations. All factors have been reported to be
associated with overcrowded ED. Patients with
prolonged ED stay also increase the risk for older adults
as a high-risk group for AEs and higher in-hospital
mortality.

What this study adds?

The present study has demonstrated that
increased hospital occupancy contributes to increased
LOS for admitted patients in the ED. As it is widely
believed that prolonged ED LOS for admitted
patients is one of the important determinants of ED
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overcrowding. It is possible that increased hospital
occupancy also contributes to the congestion in the
ED. However, good fast track management in the ED
such as ST elevate MI, stroke, emergency delivery
from birth before arrival, and cardiac arrest help to
decrease mortality rate. Therefore, ED system service
should be highly focused. The service includes triage,
monitoring system of potential severe patients, warning
system to signal pulse changing, divided room in
proportional to each triage patients, sufficient number
of staffs to treat patients, training provided to doctors,
nurses, and residents in the ED.
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