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Abstract  Overcrowding in Emergency Department usually results in serious consequences such as delay in facilities, 
medical errors and medical complications as well. This occurs because delay in transfer of the patients from ED to inpatient 
departments. We conducted this study to know patients’ and their attendants preferences to stay in ED or to be shifted to 
in-patient units. Data was collected via Arabic translated questioner. A total of 316 applicants included in the study (after 
inclusion / exclusion criteria), 144 patients with 157 patient attendants. 75 (52.1%) were male, while 69 (47.9%) were 
females. The preferred area for boarding was ED curtained space for 77.8% of patients and 79% of patient watcher as 
compared to 11.8% patients and 15.3% attendants who accepted the admission to inpatient hallway (p- value 0.253). 
Regarding the comparison of boarding time (8 hours and 24 hours), 55.5% of patients preferred in ED with 8 hours scenario 
versus 29.9% who preferred inpatient hallway (p=0.0897). When 24 hours scenario was compared, it was found that 59% 
patients preferred ED while 49.7% preferred inpatient hallway (p= 0.252). Current study proves that collectively patients 
prefer to stay in ED (either curtained space or hallway); this is because the patients received quick facilities and attention from 
the staff. However, with 24 hours scenario, more patients now preferred to stay in in-patient hallway; this is because of delay 
in transfer of the patients from ED, and delay or lack in facilities which usually occur during overcrowding. We concluded 
that patient and their preferences differ in different settings. However, overcrowding in ED should be dealt seriously with 
transfer of patients to in-patient departments / wards as soon as possible to avoid medical errors and complications.  
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1. Introduction 
Crowding in Emergency Department (ED) occurs when 

the identified need for emergency services exceeds available 
resources for patient care in the emergency department, 
hospital, or both. It is one of the serious crises that may affect 
the quality and access to health care. The mortality rate is 
increased during the crowding time (hazard ratio for    
death 1.3). Furthermore, there is association of increased  
risk cardiovascular  mortality (cardiac arrest, heart failure,  
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myocardial infarction, arrhythmias, stroke or hypotension) 
with ED crowding and less availability of beds or facilities in 
in-patient departments. In a systemic review of 93 relevant 
articles and analysis of crowding in emergency department, 
it was found that one of the most important factor in ED 
crowding is boarding patients in ED which have negative 
impact on patient mortality, management and treatment 
delays, adverse outcomes and financial burden. . “Boarding” 
is the process of holding the patient in ED for extended 
period of time who have been ordered for the admission by a 
physician with admitting privileges. [ 1-3] 

The unique and important role of emergency departments 
of the hospitals is now well recognized and calling for 
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attention to avoid serious draw-backs. Previous studies have 
shown that there is increased mortality with more 
complications if the EDs are crowded with less available 
facilities. There is sufficient evidence that patient care is 
worsened by boarding. Evidence-based research 
demonstrates that boarding results in the delays in care, 
increased hospital lengths of stay, medical errors, increased 
patient mortality, financial losses to hospital and physician 
with medical negligence claims [ 4] and increased health care 
cost [ 5-12]. Hospital overcrowding has adverse effects on 
critically ill patients as well, and delayed transfer from ED to 
intensive care units may also result in medical complications 
[13, 14]. 

It is evident from the current literature and research trials 
that ED should be reserved for acute or emergency 
management of the patient. ED is lifesaving facility and 
should be reserved for such purpose. Boarding in EDs results 
in shortage of medical facilities and available staff as well. 
Under any circumstances, EDs should not be utilized for 
boarding the patients who require admission in in-patient 
departments. After emergency management, patients should 
be immediately shifted to concerned in-patient departments 
for further work up. Hence, by such methodology EDs 
burden is reduced and facilities are constantly available for 
the upcoming patients.  

Aseer Central Hospital (ACH) is one of the largest tertiary 
care hospital of Ministry of Health, in Aseer Region of Saudi 
Arabia. Usually patients are referred from other regions to 
provide best medical facilities. However, due to overloading 
by excess referrals and accident/emergency cases, the ED 
becomes crowded. In this situation, if patients are not 
discharged (after management) or admitted in the inpatient 
departments, the ED capacity to manage such patients 
becomes full and patients have to wait in ED corridors or 
have to be admitted in the ED curtained rooms. Additionally, 
new patients find difficulty in their emergency management 
and even the ED physicians face difficulties to manage these 
patients. In other words, “boarding” in ED is the most 
common cause of crowding in the emergency. ACH policy 
for boarding patient is to keep patients in ED bed in curtained 
space, not in ED hallway until an available bed in inpatient 
unit is available. Hence, usually difficulty is faced when 
inpatient beds are occupied with admission delays. 
Unfortunately, critically ill patients will wait in a waiting 
room until bed available for examination. 

Hence, and as mentioned above, this study was designed 
to focus on the patients’ preferences during crowding in the 
ED when inpatient departments are full, and their answers 
with results of boarding for extended period of time. We plan 
to focus on the patient problems in ED and, suggested the 
solution that to admit patient in inpatient hallway (if patient 
has waited in ED more than 120 min), until admission is 
decided. Based on literature review, and experience of 
international EDs, our objective was also to perceive the 
opinion of patients on ED Boarding problem in ACH, and to 
assess that patients prefer to wait in an ED bed or inpatient 
hallway and their significant differences.  

2. Methods 
Current study is prospective cross-sectional, observational 

survey, conducted between June 2016 until July 2016, for a 
period of one month. Study was approved by institutional 
board review committee in the hospital. Population of 
interest were two groups, admitted patients (admitted via ED 
to inpatient corridor) and patients’ attendants / watcher. 
Patients, attendants and their location was identified from  
the admission office and we included the patients and their 
attendants who came through ED. Patients with 
Communication barriers or disturbed level of consciousness, 
without attendants, and those who refused to sign the 
informed consent were excluded from the study. The study 
was approved by the Aseer Central Hospital Ethical and IRB 
(Internal Review Board) committee deliberation with 
reference No. REC # 2016-06-33. Questioner was adopted 
from three different sources who worked on boarding 
problem before and modified to fit for our setup and hospital 
policies. Original questioner was in Arabic and translated 
into English by international translation company. 
Questioner was explained to the patients and attendants. If 
they were not able to read, then we interviewed them. Data 
was then entered into the computer and was uploaded to the 
Google forms on the following websites: 
(http://goo.gl/forms/hycBbUR8dsJsmWkm2 and 
http://goo.gl/forms/Q8qLvb9jsCJHRdHE3). Data was then 
analyzed by the Microsoft Excel software by expert 
statistician.  

3. Result 
Table 1.  Demographic Data and Patients previously admitted in ED with 
numbers of hours waiting 

Sex distribution 
(N; %) 

Number of hours waited in ED 
at previous admission 

Male Female Hours N (%) 
Patients 

<6h 8 (19.5%) 
75 (52.1%) 69 (47.9%) 

6-12h 11 (26.8%) Attendants 

73 (46.5%) 84 (53.5%) 
12-24h 13 (31.7%) 

Patients admitted before in 
emergency department (N; %) 

>24h 9 (22%) Yes No 
44; 30.6% 100; 69.4% 

A total of 316 applicants included in the study (after 
inclusion / exclusion criteria), 144 patients with 157 patient 
attendants. 75 (52.1%) were male, while 69 (47.9%) were 
females. This data is shown in table-1, Majority age group 
range 30- 49 years 31.6% (44) while the common age group 
in watcher 18-29 years 69% (44), with p- value 0.1, as shown 
in table-2. Regarding the patients boarded previously in ED, 
44 patients (30.6%) had been previously admitted in ED 
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because full inpatient units. Majority, 31.7%, stayed in ED 
12- 24 hours, and, 22% stayed more than 24h as 
demonstrated in table-1. 

Table-2 demonstrates the age difference in terms of 
p-values. Overall p-values are 0.1 and 0.3909. 

Table 2.  Age distribution for patients and attendants with p-values 

Age group (years) 
and Sex 

Patient N (%) 
(Total N=144) 

Patient’s 
watcher N (%) 
(Total N=157) 

Overall 
P-value 

Age 
(years) 

<18 12 (8.3) 13 (8.3) 

0.1 

18-29 29 (20.1) 69 (44) 

30-49 44 (30.6) 58 (36.9) 

50-69 38 (26.4) 14 (8.9) 

>70 21 (14.6) 3 (1.9) 

Sex 
Male 75 (52.1) 73 (46.5) 

0.3909 
Female 69 (47.9) 84 (53.5) 

As demonstrated in table-3, the preferred area for 
boarding is ED curtained space for 77.8% of patients (N=112 
patients) and 79% of patient watcher (N=124) as compared 
to 11.8% (N=17 patients) and 15.3% (N= 24 attendants) who 
accepted the admission to inpatient hallway (p- value 0.253). 

When ED hallway was compared to inpatient hallway,  
41% preferred to stayed in ED hallway and 39.6% preferred 
to shifted to inpatient hallway (p- value 0.1576). 

Table 3.  Patient preference for boarding if ED waiting room is full 

Preferred area for 
boarding 

Patient N (%) 
(Total N=144) 

Patient’s 
watcher N (%) 
(Total N=157) 

Overall 
p-value 

Inpatient hallway 17 (11.8%) 24 (15.3%) 
0.253 

ED Curtained space 112 (77.8%) 124 (79%) 

No preference 15 (10.4%) 9 (5.7%) 
 

Inpatient hallway 57 (39.6%) 68 (43.3%) 
0.1576 

ED Hallway 59 (41%) 71 (45.2%) 

No preference 28 (19.4%) 18 (11.5%) 
 

Table 4.  Best place for boarding if admission unit was not ready within 
two-time frame (8 & 24 h) 

Time Preferred area 
for boarding 

Patient N (%) 
(Total N=144) 

Patient’s 
watcher N (%) 
(Total N=157) 

P 
value 

8 h 

Inpatient 
hallway 43 (29.9%) 66 (42%) 

0.0897 Emergency 
Department 80 (55.5%) 72 (45.9%) 

No preference 21 (14.6%) 19 (12.1%) 

24 h 

Inpatient 
hallway 43 (29.9%) 53 (33.7%) 

0.2052 Emergency 
Department 85 (59%) 78 (49.7%) 

No preference 16 (11.1%) 26 (16.6%) 

Regarding the comparison of boarding time (8 hours and 
24 hours), 55.5% (N=80) patients preferred in ED with 8 

hours scenario versus 29.9% (N=43) who preferred inpatient 
hallway (p=0.0897). When 24 hours scenario was compared, 
it was found that 59% (N=85) patients preferred ED while 
49.7% (N=78) preferred inpatient hallway (p= 0.2052). 
These results are shown in table-4.  

4. Discussion 
Working in emergency requires skilled persons with 

prompt actions. However, overcrowding has adverse effects 
on the health system and may be associated with medical 
errors [ 15]. Crowding in ER is related with delay in 
resuscitation and increased duration of stay in inpatient 
departments [ 16-18]. 

Emergency Department in Saudi Arabia is similar to 
North American hospitals in the operational and 
administration systems, with some exceptions in quality and 
quantity of staffing, number of patients and billing system. 

Aseer Central hospital is a tertiary care teaching hospital 
with well-equipped trauma center. ACH has a capacity of 
more than 500 beds capacity with 50 ED beds and receives 
referral from more than 23 General hospitals. Total 
populations in Aseer provinceis 1,927,087. Annually ED 
receives approximately142,495 patients; and the average 
boarding time for general ward patient and ICU is 10 hours 
and 10.5 respectively [ 19 , 20]. 

American College of Emergency Physician (ACEP) 
defines Emergency Medicine as part of the whole institute 
and has stated that, “Emergency medicine is the medical 
specialty dedicated to the diagnosis and treatment of 
unforeseen illness or injury”; and has added, “Emergency 
Department should not be utilized as an extension of the 
intensive care and other inpatient units for admitted patients 
because this practice adversely affects quality of care” [21]. 
Hence, the Optimal utilization of the emergency department 
(ED) includes the timely evaluation, management, and 
stabilization of all patients.  

The ACEP has recommended to relocate admitted patients 
boarding in the emergency department because of lack of 
available beds on the inpatient units to hallways, conference 
rooms, or solaria within those inpatient units. With each unit 
taking a small number of patients, the emergency department 
can continue to function to care for emergencies, without 
unduly stressing the inpatient units [ 21-23]. 

As demonstrated by our data, studies have also proven that 
patients usually prefer ward for admission, while waiting in 
ED [ 24]. However, some patients may prefer inpatient 
hallways while awaiting for admissions [25]. Current study 
proves that collectively patients prefer to stay in ED (either 
curtained space or hallway; p-values 0.253 and 0.1576 
respectively); this is because the patients received quick 
facilities, attention and prompt action from the physicians 
and staff. We also compared the data of 8 hours and 24 hours 
scenario. However, there was a different response. With 24 
hours scenario, more patients now preferred to stay in 
in-patient hallway (85 versus 78; p= 0.252); this is because 
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of delay in transfer of the patients from ER, and delay / lack 
in facilities which usually occur during crowding.  

It should be noted that all p-values were not significant; 
because of our sample size was small. If sample size is 
increased, the p-values may become significant. However, 
patient preference may be different from different hospitals 
depending upon facilities.  

If critically ill patients not admitted in respective intensive 
care units or wards, then overcrowding in ED effects the 
health care system and may result in mortality as well, as has 
been shown by recent statistics [ 26 , 27]. Patients with 
coronary events also suffer with high morbidity and 
mortality [ 28].  

Hospital workload is usually associated with medical 
errors and boarding in ED usually is associated with adverse 
events. We concluded from our research experience and 
study done in past that ED should deal with specific 
emergency situations and refer patients as soon as possible  
to concerned specialties with admissions to avoid 
overcrowding in ED as overcrowding is associated with 
mortality with disturbing adverse effects [ 23,  29- 33]. 

5. Conclusions 
There is now sufficient compelling data that the boarding 

the admitted patients in ED has adverse consequences, with 
high cost, morbidity and mortality. Conversely, decreasing 
patient boarding in ED results in desirable patient-safety 
outcomes. Current study data demonstrates such 
consequences and supports the idea that ED over-crowding 
should be avoided and critically ill patients requiring 
admission should be shifted to respective in-patient 
departments as soon as possible so that new arriving patients 
to ED can get maximum benefits from the available hospital 
facilities.  

6. Limitations of the Current Study 
We conduct study in a single site and operations or 

procedures may be deferent in other hospital in Saudi Arabia 
or in other country. Our sample size was small. Further 
multicenter studies are required with large sample size to 
confirm findings of this study.  
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