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Abstract

Background: The reason behind patients’ overcrowding in emergency departments (ED) may be due to several factors such as great
number of referring patients or inaccessibility of facilities or hospital beds.
Objectives: The present study aimed at evaluating the overcrowding of ED in Tabriz Imam Reza hospital in 2015 using 2 scales:
National Emergency Overcrowding Scale (NEDOCS), and Emergency Department Work Index (EDWIN).
Methods: This was a cross-sectional descriptive study conducted in the ED of Imam Reza hospital affiliated to Tabriz University of
Medical Sciences, Iran, in a one-year period (Jan- Dec 2015). Convenience sampling method was used for data collection. During the
study, the researchers randomly selected 10 days out of every month and started to collect index variables 4 times a day at 6 AM, 12
noon, 6 PM, and 12 midnight. In total, 488 samples were gathered and both NEDOCS and EDWIN were implemented for each sample.
Then, the frequency of overcrowding in the emergency department was reported based on the obtained results.
Results: Based on NEDOCS, ED was extremely busy, but not overcrowded in 51 cases (10.5%), it was overcrowded in 298 (61.1%) cases,
severely overcrowded in 138 cases (28.3%), and it was busy only in one case (0.2%). However, based on the EDWIN scale, the ED was
active but manageable in 91 cases (18.6%), very busy in 36 cases (7.4%), and extremely busy in the remaining 361 cases (74%).
Conclusions: EDWIN scale depicted August, July, December, June, and April to be, respectively, the most overcrowded months. This
finding revealed EDWIN scale to perform better when trying to have an overall assessment of ED during the whole year, which helps
us have clear- cut results for analysis and policy making in managing EDs.
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1. Background

Patients’ contentment can reflect the quality of ser-
vices inside emergency departments (ED) (1, 2). More often,
EDs are called a micro-universe of a hospital (3). This fact
makes ED to be the only unit that faces overcrowdings and
patients’ congestion, revealing the proximity of hospital
internal policies with national health policies (3, 4). Over-
crowding can be either due to afterload inaccessibility of
facilities and beds in which admitted patients cannot be
hospitalized, or to preload inaccessibility of the patients to
clinical care, forcing them to seek care inside emergency
units (5). An overcrowded emergency department is usu-
ally accompanied by negative errors and results in its car-
ing system (6).

There were different indexes to evaluate overcrowding
in EDs. One of them was the national emergency depart-
ment overcrowding scale (NEDOCS). Seven factors were
used to measure the index, which are as follow: number of

ED and hospital beds, total patients in ED, number of res-
pirators in ED, longest admit delay in first visit per hour,
longest admit time, and total admits in ED. Another index
was emergency department work index (EDWIN) that as-
sumed the number of patients in each triage as its base and
disregarded the number or activities of training nurses or
care providers (6, 7).

Overcrowdings inside emergency departments cause
more mortality, patients’ injuries and unvisited patients,
which are all the obvious signs of danger to the health sys-
tem (8).

2. Objectives

Because no exact statistical data existed on over-
crowded years or days of ED in our emergency department,
we aimed at evaluating overcrowding of our ED using ED-
WIN and NEDOCS scales.
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3. Methods

This was a cross-sectional descriptive study conducted
in the ED of Imam Reza hospital affiliated to Tabriz Univer-
sity of Medical Sciences, Iran, in a one- year period (Jan- Dec
2015). Convenience sampling method was used for data
collection. During the study, the researchers randomly se-
lected 10 days out of every month and started to collect in-
dex variables 4 times a day at 6 AM, 12 noon, 6 PM, and 12
midnight. In total, 488 samples were collected and both
NEDOCS and EDWIN were implemented for each sample.
Inclusion criteria were medical records of all patients in
the sampling time; and exclusion criteria were occurrence
of unexpected events such as earthquake, flood, etc. This
study was approved by the ethics committee of Tabriz Uni-
versity of Medical Sciences and registered under the code
number 6101 on 01 Sep 2015.

The researchers collected patients’ data from existing
medical records in ED; then, they randomly selected 10
days out of every month of the year and systematically re-
cruited samples in four different times every day at 6 AM, 12
noon, 6 pm, and 12 midnight. Randomizing of the months
was done by software that selected 10 days out of a month,
12 months of a year. In summary, the ED of Imam Reza hos-
pital was studied up to 488 times. At any time, all medical
records of patients in the ED were evaluated.

NEDOCS Obtained data included number of Ed and
hospital beds, number of patients in ED, longest admit de-
lay at first visit, and number of respirators in ED. For each
category, the scoring structure designed was as follows: 0
- 20 not busy, 21 - 60 busy, 61 - 100 extremely busy but not
overcrowded, 101 - 140 overcrowded, 141 - 180 severely over-
crowded, and 181 - 200 dangerously overcrowded. EDWIN
scale obtained data included: the number of patients in ED
for each ESI triage level, ESI reversed classification system
(Level 1 for healthiest and level 5 for the most unwell pa-
tient), active doctors in ED, registered beds in ED, and total
patients in ED. Scoring system was as follows: 0 - 1.5 active
but manageable, 1.5 - 2 busy but not overcrowded, and 2 <
(severely overcrowded).

3.1. Statistical Analysis

Data were analyzed by SPSS 17.0. To explain data, we
used descriptive statistical methods such as frequency, per-
centage, mean ± and standard deviation. To ensure nor-
mality of data distribution, Kolmogorov-Smirnov test was
applied. To compare qualitative data, Chi square test, and
for quantitative data independent sample t test were ap-
plied. To compare index results in different hours, we uti-
lized Tukey test. P value less than 0.05 was considered
meaningful.

4. Results

In this research, ED of Tabriz Imam Reza hospital was
studied in 488 times. Of this number, 84 (17.2 %) occurred in
holidays and 404 (82.8%) in working days. According to NE-
DOCS, ED was extremely busy at least in 51 (10.5%) times of
the year; it was also extremely busy but not overcrowded in
298 (61%) times, overcrowded in 138 (28.3%) times, and busy
in one (0.2%) time.

According to EDWIN, ED was active but manageable in
91 (18.6 %) times, very busy but not over crowded in 36 times
(7.4%), and it was extremely busy in the remaining 361 times
(74%). Mean ± SD for NEDOCS during a year (4 seasons) in
holidays was 130.36 ± 20.41, and it was 126.43 ± 20.66 in
working days. Therefore, no meaningful difference existed
between holidays and working days in NEDOCS scores (P
= 0.113). The first quarter of EDWIN score for holidays and
working days was 1.86 and 1.89, respectively. Moreover, the
median score was 2.72 and 3.21 for holidays and working
days, respectively. Finally, the third quarter of EDWIN score
for holydays and working days was 3.76 and 4.59, respec-
tively, and the last one did not show any meaningful differ-
ence (P = 0.109).

Tukey test results revealed NEDOCS score to be mean-
ingfully different at 6 AM from those of 12 noon, 6 PM and
12 midnight (P < 0.001 for each), suggesting a reduction
in the level of overcrowding at 6 AM. On the other hand,
the highest level of overcrowding was recorded at 12 mid-
night, which was meaningfully different only from 6 AM
(P < 0.001) and it was similar to 12 noon and 6 PM (P =
0.855 and P = 0.0112). According to NEDOCS scale, the time
points of 12 midnight, 12 noon, 6 PM, and 6 AM were the
most overcrowded and the most reclusive hours of the
day, respectively. However, in EDWIN, it was 12 midnight,
12 noon, 6PM, and 6 AM, respectively. Being equally over-
crowded, there were no meaningful differences between
seasons in NEDOCS (P = 0.724). However, with respect to ED-
WIN, spring and summer were the most overcrowded sea-
sons (P < 0.001).

NEDOCS showed meaningful differences between
months (P < 0.001). Although all months were over-
crowded based on NEDOCS classification, April, August,
December, and February were the most overcrowded
months, respectively. On the other side, EDWIN scale
illustrated a meaningful difference between months (P <
0.001) and revealed that August, July, June, and April were
overcrowded months of the year, respectively. Based on
EDWIN classification, all months were extremely busy and
severely overcrowded.

Table 1 compares NEDOCS and EDWIN in different
hours. If scores more than 140 in NEDOCS and more than
2 in EDWIN were to be the scores of overcrowding, then it
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can be concluded that in both scales we had overcrowding
almost in 71.1% of the studied times.

5. Discussion

Long waiting time to receive medical and clinical ser-
vices is a common problem in ED of hospitals worldwide.
Waiting means a time that patients spend in ED (9). Pro-
traction of staying time in hospital and ED occupies the
beds, consumes medical staffs’ time and has a negative im-
pact on the process of new admissions, and makes the de-
partments chaotic (10). Based on gained results from the
present study, about 17.2% of studied times were in holi-
days and we did not observe a meaningful difference be-
tween holidays, working days, level of crowdedness and ac-
tivities.

Weiss et al. in their study, concluded that both scales ac-
quire a high level of accuracy in prediction of crowdedness
level in ED and that both scales can be implemented in ED
(7). In all countries, health services are delivered by the ex-
isting health systems (11) that are comprehensive and com-
plicated in nature. EDs are the initial points of hospital to
where patients refer and they usually suffer from different
problems and complications (12). In fact, the final goal of
an ED is to provide high quality services in a short time (13-
15). Bernstein et al. study on EDWIN scale concluded that
the scale could appropriately predict overcrowding in EDs
(6).

Anneveled et al. showed that NEDOCS scale could ac-
curately predict overcrowdings in ED (16). McCarthy et
al. evaluated both scales’ accuracy to be average and re-
sulted that ED occupancy rate was not ideal, but its sim-
plicity makes it feasible every time anywhere (17). Crane et
al. found that both EDWIN and NEDOCS scales were not ad-
equately efficient in predicting overcrowdings in ED (18).
One study by Jones et al. suggested that despite the effi-
ciency of both scales there were no meaningful differences
between the scales (19).

In the present investigation, EDWIN presented that Au-
gust, July, December, June, and April, respectively, were
the most overcrowded months, which could be identified
with the summer, hot weather, and travel season. How-
ever, according to NEDOCS scale, April, August, Decem-
ber and February were, respectively, the most overcrowded
months in which most part of traveling times were ex-
cluded from the scale. This study confirmed that 12 mid-
night was the most overcrowded time and 6 AM the most
reclusive part of the day, indicating that patients’ referral
reduces in initial hours in the mornings, and patients dis-
miss late in the ending hours of the day. However, no mean-
ingful difference was found between midday and evening

hours, which suggested equal overcrowding of ED in those
parts of the day.

Both scales reported ED to be extremely overcrowded
in 71.1% of the studied time, while only in 7.6% of times
it was busy but manageable. Thus, the difference was
not meaningful. According to the results, both scales re-
ported the same busy and silent hours for ED. Neverthe-
less, when evaluating the most crowded months, EDWIN
showed more compatibility with our national calendar in
traveling seasons.

One limitation in this study was the evaluation of ED
in only 10 days per month. Moreover, in the present re-
search, we did not evaluate the facility of using scales,
which should be studied in further researches.

Based on our study results, facility, and familiarity of
the scales, both scales can be suggested to medical and
emergency staffs. Regarding the compatibility of EDWIN
with our national traveling seasons, it seems that by using
this specific scale, we can gain better results when analyz-
ing situations and making policies to manage ED appropri-
ately.
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Table 1. Comparison of EDWIN and NEDOCS in the Different Hours

6 AM 12 PM 18 PM 12 AM P Value

NEDOCS 116.22 ± 20.94
(Overcrowded)

131.24 ± 19.12
(Overcrowded)

127.59 ± 19.52
(Overcrowded)

133.24 ± 18.90
(Overcrowded)

< 0.001

EDWIN

First quantile 1.09 (Active but
manageable)

1.83 (Very busy) 2.31 (severely
overcrowded)

3.31 (severely
overcrowded)

< 0.001Median 1.58 (Very busy) 2.68 (severely
overcrowded)

3.10 (severely
overcrowded)

4.00 (severely
overcrowded)

Third quantile 3.17 (severely
overcrowded)

4.18 (severely
overcrowded)

4.29 (severely
overcrowded)

5.41 (severely
overcrowded)
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