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SUMMARY

ÖZET

Objectives
In this study, we aimed to determine the causes of overcrowding in
the Emergency Department (ED) and make recommendations to
help reduce length of stay (LOS) of patients in the ED.

Amaç
Bu çalışmada, acil serviste aşırı yoğunluğun nedenlerini belirlemeyi ve
hastaların acil serviste kalış sürelerini azaltmaya yönelik önerilerimizi
sunmayı hedefledik.

Methods
We analyzed the medical data of patients admitted to our ER in a
one-year period. Demographic characteristics, LOS, revisit frequency, and consultation status of the patients were determined.

Gereç ve Yöntem
Bir yıllık sürede acil servise başvuran hastaların tıbbi bilgileri incelendi.
Hastaların demografik özellikleri, kalış süreleri, tekrar başvuru sayıları
ve konsültasyon durumları belirlendi.

Results
A total of 163,951 patients were admitted to our ED between January 1, 2013, and December 31, 2013. In this period 1,210 patients
revisited the ED within 24 hours. A total of 38,579 patients had their
treatment in the observation room (OR) of the ED and mean LOS
was found to be 164.1 minutes. Cardiology was the most frequently
consulted specialty. Mean arrival time of the consultants in ED was
64 minutes.

Bulgular
1 Ocak 2013 ile 31 Aralık 2013 tarihleri arasında toplam 163951 hasta acil servise başvurdu. Bu süre içinde, 1210 hasta 24 saat içerisinde
tekrar acile başvurdu. Toplam 38579 hasta tedavisini acil servisin gözlem odasında aldı ve ortalama kalış süresi 164.1 dakikaydı. En fazla
konsültasyon istenen bölüm kardiyoloji idi. Konsültanların acil servise
varış süresi ortalama 64 dakikaydı.

Conclusions
Similar to EDs in other parts of the world, prolonged length of stay
in the ED, delayed laboratory and imaging tests, delay of consultants, and lack of sufficient inpatient beds are the most important
causes of overcrowding in the ED. Some drastic measures must be
taken to minimize errors and increase satisfaction ratio.

Sonuç
Dünyanın diğer bölgelerindeki acil servislere benzer şekilde, acilde aşırı yoğunluğun en önemli nedenleri acil serviste uzun kalış süresi, gecikmiş laboratuvar ve görüntüleme testleri, konsültanların gecikmesi ve
yeterli hastane yatağı olmamasıdır. Hataları en aza indirmek ve memnuniyet oranını artırmak için, ilgili farklı birimlerle temas halinde, bazı
sert önlemler alınmalıdır.
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Introduction
The Emergency Department (ED) is one of the most overcrowded units in the inpatient service delivery system. Delays in services in the ED may have unpleasant consequences for patients.[1] Crowding in the ED is defined as having
more patients than treatment rooms or more patients than
staff should ideally care for, and overcrowding was defined
as dangerously crowded, with an extreme volume of patients in ED treatment areas which forces the ED to operate
beyond its capacity.[2,3]
In the Emergency Medicine literature, overcrowding in EDs is
described as a major public health problem due to degradation of the quality of care (prolonged waiting times, delays
to diagnosis and treatment, delays in treating seriously ill
patients), increased costs (leading to unnecessary diagnostic investigations), and patients’ dissatisfaction.[4,5] Although
the most important cause of bottleneck in the ED seems to
be a growing population with non-urgent complaints. Overcrowding in EDs is a multi-factorial problem worldwide, occurring as a result of prolonged length of stay (LOS) in the
ED, inadequate healthcare personnel appointment, delayed
response to ED consultations, repeated ED visits (including
inappropriate use), and hospital-specific factors (size and
location, lack of available inpatient beds). In this article, we
investigated ED systems of different countries and aimed
to find a solution to overcrowding in the ED in the light of
statistical data of Samsun Education and Research Hospital
(SERH) Emergency Department. We also presented our recommendations to prevent overcrowding in the ED.

Materials and Methods
We retrospectively collected the medical data of the pa-

tients admitted to SERH Department of Emergency Medicine in a one-year period between January 1, 2013, and
December 31, 2013. Data was collected using analysis of
electronic medical records from the ED over a 12-month
period. Besides demographical findings, annual ED admission count, seasonal distribution, number of repeated visits
within 24 hours, LOS of the patients in the ED observation
rooms, and period of arrival of consultants were investigated. Demographical findings of the patients were collected
by reviewing the medical reports. Other information, such
as consultation call time, start and finish time of the consultations, and LOS of the patients, was collected. Status was
determined and compared with other facilities from the perspective of preventing overcrowding in the ED. Medical data
was recorded on Statistical Package for the Social Sciences
(SPSS) 15.0 programme. Data were presented as frequency.
After statistical analysis, graphics were obtained using Microsoft® Office Excel Programme. Study was conducted with
the permission of SERH Administration.

Results
A total of 163,951 patients were admitted to our ED in a oneyear period. Of these patients, 87,549 (53.3%) were male
and 76,402 (46.7%) were female. The proportion of those
under the age of 18 was 16,743 (10.2%). Consultation with
at least one department was required in 18.1% of the patients. Among all patients admitted to the ED, 1.3% did not
have health insurance. In this period 1,210 (0.7%) patients
revisited the ED within 24 hours. With 16,095 patients and
139 revisits, the month of August was the most crowded in
the ED. Table 1 demonstrates the number of monthly visits,
revisits, and frequencies. A total of 38,579 patients had their
treatment in the observation room (OR) of the ED and mean

Table 1. Number of patients admitted to the ED and revisits monthly
Month

Number of revisits

Number of patients admitted

Ratio (%)

January

71

11688

0.61

February

106

12991

0.82

March

101

13745

0.73

April

95

12972

0.73

May

128

13508

0.95

June

85

13724

0.62

July

107

13721

0.78

August

139

16095

0.86

September

78

13454

0.58

October

85

15640

0.54

November

124

12973

0.96

December

91

13458

0.68
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Table 2. Number of patients admitted to the observation room of the ED, sum and mean
values of length of stay
Month

Sum of LOS of
Number of patients
patients in the OR
admitted to the OR
(min) 		

Mean LOS of patients
in the OR
(min)

January

498049

3095

161.3

February

533510

3117

171.1

March

534309

3268

163.5

April

538887

3183

169.3

May

529759

3259

162.5

June

547410

3234

169.2

July

481559

3240

149.03

August

574824

3640

158.3

September

480047

3173

151.05

October

485056

3235

150.3

November

433373

3025

143.2

December

471949

3110

152.1

OR: Observation room; min: Minute.

LOS was 164.1 minutes. Table 2 represents the monthly admissions to OR and mean LOS of patients. The number of
patients with an LOS of 12 hours was 432 (mean value was
36 per month). Cardiology was the leading department according to consultation ratios (16.4%), followed by general
surgery (12.6%), neurology (8.6%), and internal medicine
(8.4%). In one year, the mean period between call for consultation and arrival of the consultant was 64 minutes. Seasonal
distribution of consultation periods and mean value is demonstrated in Figure 1.

Discussion

min

Samsun, with its population of 593,260 in the city center according to 2012 census data, is the largest city in the Karadeniz Region located in the North of Turkey. In the city, there
are three main hospitals: University Hospital, Education and
Research Hospital, and State Hospital. Besides. Other health-
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care service providers include one obstetrics hospital, one
hospital for lung disease, and a few private hospitals. Samsun Education and Research Hospital gives emergency service to 600 patients daily and 163,951 patients annually with
3 doctors per shift (a specialist, resident, and practitioner) in
the ED. For comparison, in a study in Switzerland, it was reported that 57,645 patients were admitted to the ED of an
urban teaching hospital in the year 2008.[6]
The largest proportion of patients in our study was admitted
in summer months, particularly in August. The reason of this
human density in summertime may be associated with summer vacation, increasing number of outdoor activities and
touristic travels, and heat strokes and suffocations related to
season of sea. July of 2013 was an exception to this trend
because it was the holy month of Ramadan and the number
of activities tended to decrease during the day.
As in other EDs worldwide, in our country, the most common problem is overcrowding of the ED which results in dissatisfaction of both ED personnel and patients. In our opinion, people in Turkey tend to use ED frequently because of
financial concerns, lack of medical insurance, and expectation of rapid service.
In fact, patients requiring vital interventions represent less
than 3% of those using EDs.

Spring

Summer

Autumn

Winter

Mean

Figure 1. Seasonal distribution of periods of consultations and annual mean value.

Non-urgent patients’ use of EDs, rather than primary care
settings, allows them to be treated without an appointment
in a setting with modern and high-quality technologies.
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The French government implemented several measures to
improve the coordination of health care services and EDs
and to control the flow of ED visits.[7] Alternative health
care structures, such as primary care units located near the
hospitals that can take care of non-urgent patients who go
by themselves to an ED or have been wrongly directed to
one, were constructed. These structures helped solve the
ED overcrowding problem.[8] “Inappropriate” use of emergency departments (ED) is a term used for over use of EDs
in western society.[9] Inappropriate use results in not only
compromised efficiency of healthcare personnel, infrastructure, and financial resources of the ED, but also in delay of
treatment of serious medical conditions.[10-12] In our study,
we determined that people not only over-use the ED but
also contribute to overcrowding by repetitive admissions.
Prolonged LOS may occur as a result of overcrowding, delay of radiological and laboratory test results, delayed and
inappropriate consultations, and inadequate inpatient bed
counts. Despite a relatively short LOS, it was reported in the
Netherlands that almost half of the crowded EDs experienced overcrowding two or more times per week. Delays in
consultations and laboratory and radiology services contributed to the problem. Admitted patients had a longer LOS
because of delays in obtaining inpatient beds.[13] Another
factor that affects LOS in the ED is inpatient LOS. A study in
Canada revealed that prolonged LOS in the ED was associated with prolonged inpatient LOS. In that study, patient
age, comorbid factor level, and sex were found to influence
LOS.[14] Our study revealed that prolonged LOS, as in the EDs
of other hospitals in the world, is the main cause of loss of
resources and manpower in our hospital.
Consultation is an important component of ED patient care.
Consultations are common and often lead to hospital admission in academic tertiary EDs. It is the process by which
emergency physicians request other specialists (consultants)
to participate in the care of the ED patient. By the end of this
process, the consultant should provide one of the following
recommendations: admit, discharge with or without consultant follow-up, or consult another specialty.[15] In our study,
mean annual consultation time was found to be 64.1 minutes which is an unacceptable period, particularly in the ED.
In a study, frequency and outcomes of consultations were investigated and it was reported that at least one consultation
was requested in 38% of patients. More than one-half of the
patients (54.3%) who received a consultation were admitted
to the hospital.[16] In another study, Cortazzo et al. reported
that the frequency of consultation was approximately 40%
at a U.S. Army base hospital ED with 60,000 annual visits.[17]
These results reveal the importance of urgent response to
consultations in order to reduce overcrowding. Specialty
consultation was also associated with prolonged LOS, and
this effect was highly variable depending on the service con-

sulted.[18] In our study, frequency of the consultations was
found to be 18.1%, which is a relatively low proportion when
compared to other studies. This may be related to a higher
ratio of non-urgent patients admitted to our ED, resulting in
overcrowding. We agree with Woods et al. that interventions
to streamline the consultation process and rules regarding
consultation times appear warranted when the current status of many hospitals are considered.[16] EDs must also be
organized to transport the patients from ED to the related
ward as soon as possible.
In a study from Turkey, it was determined that the most important factor for the effectiveness of consultation was the
definition of the urgency of the patients by residents in the
ED. It was observed that as the level of urgency of the patient increased, time of arrival of the consultant decreased.
[19]
These results reveal that standardization for the consultation system is essential. In a multicenter study, Cooke et al.
reported that 20.5-37.9% of patients visiting four different
EDs did not actually use any departmental resources except
for examination and advice.
They recommended using staff with little experience or restricted in their decision by protocols to reduce the number
of patients requiring only examination and advice. They also
reported that 13.3-18% of patients arrived by ambulance
and some of these patients may avoid attendance at hospital if paramedics were trained to deal with these cases.[20]
They concluded that a large percentage of patients seen in
EDs may not require the extra facilities of that department.
There is potential for a large number to be discharged within
a few minutes of arrival if appropriate assessment skills are
available at first contact. A similar system may be applied to
our ED and contribute to prevention of overcrowding and
misdiagnosis of critical patients in the ED.
Conclusion
Overcrowding is a common problem in EDs worldwide. It has
undesired consequences such as loss of resources, ineffective use of time, and dissatisfaction of both ED personnel and
applicants. Policy makers and hospital managers must focus
on measures to reduce non-urgent presentations to the ED in
order to minimize possible medical inaccuracies. We believe
that emphasizing PCUs, increasing the number of personnel,
ensuring compliance of the consultants, and educating the
public about receiving appropriate healthcare may reduce
overcrowding in the ED. Collaboration between ED physicians and consultants must be constituted and maintained.
A systematic approach for ambulance systems and EDs must
be developed to refer patients to optimal centers where they
can receive the appropriate therapy. In the future, governments must focus on and develop the family physician system to keep non-urgent patients out of EDs.

Erenler AK et al.

Reasons for Overcrowding in the Emergency Department

Conflict of Interest
The authors declare that there is no potential conflicts of interest.

References
1. Alavi-Moghaddam M, Forouzanfar R, Alamdari S, Shahrami
A, Kariman H, Amini A, et al. Application of Queuing Analytic
Theory to Decrease Waiting Times in Emergency Department: Does it Make Sense? Arch Trauma Res 2012;1:101-7.
2. Schneider SM, Gallery ME, Schafermeyer R, Zwemer FL. Emergency department crowding: a point in time. Ann Emerg Med
2003;42:167-72. CrossRef
3. Gordon JA, Billings J, Asplin BR, Rhodes KV. Safety net research in emergency medicine: proceedings of the Academic
Emergency Medicine Consensus Conference on “The Unraveling Safety Net”. Acad Emerg Med 2001;8:1024-9. CrossRef
4. Agence Régionale de l’Hospitalisation Provence Alpes Côtes
d’Azur: Schéma Régional d’Organisation Sanitaire 2006-2011.
Thématique: Prise en charge des urgences et articulation
avec la permanence des soins. Avril 2006, 191-227.
5. Journal Officiel de la République Française: Arrêté du 22 septembre 2004 fixant la liste et la réglementation des diplômes
d’études spécialisés complémentaires de médecine. 2004,
NOR: SANP0423091A.
6. Grosgurin O, Cramer B, Schaller M, Sarasin FP, Rutschmann
OT. Patients leaving the emergency department without being seen by a physician: a retrospective database analysis.
Swiss Med Wkly 2013;143:w13889.
7. Unions Régionales des Médecins en Exercice Libéral: Livre
blanc sur l’organisation de la permanence des soins en médecine libérale. Rapport pour la Conférence des Présidents
des Unions Régionales de Médecins en Exercice Libéral. Juillet 2001.
8. Gentile S, Vignally P, Durand AC, Gainotti S, Sambuc R, Gerbeaux P. Nonurgent patients in the emergency department?
A French formula to prevent misuse. BMC Health Serv Res
2010;10:66. CrossRef
9. Philips H, Remmen R, De Paepe P, Buylaert W, Van Royen P.

Out of hours care: a profile analysis of patients attending the
emergency department and the general practitioner on call.
BMC Fam Pract 2010;11:88. CrossRef
10. Carret ML, Fassa AG, Kawachi I. Demand for emergency
health service: factors associated with inappropriate use.
BMC Health Serv Res 2007;7:131. CrossRef
11. Bernstein SL, Aronsky D, Duseja R, Epstein S, Handel D,
Hwang U, et al. The effect of emergency department crowding on clinically oriented outcomes. Acad Emerg Med
2009;16:1-10. CrossRef
12. Vieth TL, Rhodes KV. The effect of crowding on access and
quality in an academic ED. Am J Emerg Med 2006;24:787-94.
13. van der Linden C, Reijnen R, Derlet RW, Lindeboom R, van der
Linden N, Lucas C, et al. Emergency department crowding in
The Netherlands: managers’ experiences. Int J Emerg Med
2013;6:41. CrossRef
14. Nippak PM, Isaac WW, Ikeda-Douglas CJ, Marion AM, VandenBroek M. Is there a relation between emergency department
and inpatient lengths of stay? Can J Rural Med 2014;19:12-20.
15. Office of Health and the Information Highway. Information
technologies serving health: consultation workshop with
emergency room staff in Quebec region. Ottawa (ON): Health
Canada; 1998.
16. Woods RA, Lee R, Ospina MB, Blitz S, Lari H, Bullard MJ, et al.
Consultation outcomes in the emergency department: exploring rates and complexity. CJEM 2008;10:25-31.
17. Cortazzo JM, Guertler AT, Rice MM. Consultation and referral
patterns from a teaching hospital emergency department.
Am J Emerg Med 1993;11:456-9. CrossRef
18. Yoon P, Steiner I, Reinhardt G. Analysis of factors influencing length of stay in the emergency department. CJEM
2003;5:155-61.
19. Karakaya Z, Gökel Y, Açikalin A, Karakaya O. Evaluation of the
process and effectiveness of consultation system in the Department of Emergency Medicine. Ulus Travma Acil Cerrahi
Derg 2009;15:210-6.
20. Cooke MW, Arora P, Mason S. Discharge from triage: modelling the potential in different types of emergency department. Emerg Med J 2003;20:131-3. CrossRef

63

