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Abstract

Purpose: Excessive delays and emergency department (ED)
overcrowding have become an increasingly major problem
for public health worldwide. This study was to assess the key
strategies adopted by an ED, at a public hospital in Jeddah,
to reduce delays and streamline patient flow. Materials and
Methods: This study was a service evaluation for a Saudi pa-
tient population of all age-groups who attended the ED of a
public hospital for the period between June 2016 and July
2019. The Saudi initiative to reduce the ED visits at the King
Abdullah Medical Complex hospital has started on August 7,
2018. The initiative was to apply an urgency transfer policy
which outlines the procedures to follow when patients arrive
to the ED where they are reviewed based on the Canadian
Triage and Acuity Scale (CTAS). Patients with less-urgent con-
ditions (category 4 and 5) are referred to a primary health-
care practice (where a family medicine consultant is avail-
able). Patients with urgent conditions (category 1-3) are re-
ferred to a specialized health-care centre if the service is not
currently provided. To test the effectiveness of ED initiative
on reducing the overcrowd, data were categorized into be-
fore and after the initiative. The bivariate analysis x? tests and
2 sample t-tests were run to explore the relationship of gen-
der and age with dependent variable emergency. Results: A

total of 233,998 patients were included in this study, 61.8%
of them were males and the average age of ED patients were
35.5 + 18.6 years. The majority of cases were those classified
as “less urgent” (CTAS 4), which accounted for 65.4%. Num-
ber of ED visits before and after the initiative was 67 and 33%,
respectively. ED waiting times after the initiative have statisti-
cally significantly decreased across all acuity levels compared
to ED waiting times before the initiative. Conclusion and Im-
plication: The findings suggest that the majority of patients
arrive to the ED with less-urgent conditions and arrived by
walking-in. The number of cases attending the ED significant-
ly decreased following the introduction of the urgency trans-
fer policy. Referral for less-urgent patients to primary health-
care centre may be an important front-end operational strat-

egy to relieve congestion. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Emergency care is sought for acute medical conditions
(i.e., heartattack or stroke) and serious injuries. However,
excessive delays and emergency department (ED) over-
crowding constitute the greatest threat to not only the
quality of emergency care, but also has been associated
with increased risk of errors, delayed time-critical care,
increased morbidity, and excess deaths [1]. Overcrowd-
ing has become an increasingly major problem for public
health worldwide.
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Table 1. Description of CTAS

Categories Description

Category 1 Immediately life-threatening patients — these patients should be seen by a treating doctor or nurse within 2 min of
arriving

Category 2 Imminently life-threatening patients — these patients should be seen by a treating doctor or nurse within 10 min of
arriving

Category 3 Potentially life-threatening patients — these patients should be seen by a treating doctor or nurse within 30 min of
arriving

Category 4 Potentially serious patients — these patients should be seen by a treating doctor or nurse within 60 min of arriving

Category 5 Less-urgent patients — these patients should be seen by a treating doctor or nurse within 120 min of arriving

CTAS, Canadian Triage and Acuity Scale.

Saudi EDs are experiencing an increasing demand for
their services resulting in overcrowding and a high per-
centage of people wait well beyond the desirable period for
receiving care. This might be due to a rising population or
an increase in injury-related causes and chronic illnesses’
complications. It has been reported that emergency ser-
vices at the Saudi governmental hospitals are over-utilized
for non-emergency cases [2]. In response to this issue, the
Saudi government has implemented numerous schemes
to address the complex causes of stress on EDs, and to
meet the needs of modern health-care systems.

More recently, a nation-wide new model of care named
“Urgent Care” was designed for patients who have an ur-
gent need to see a clinician but whose illness or injury is
not critical and does not require a visit to the ED and can
be treated in a primary care setting. The “Urgent Care”
model focuses mainly on streamlining the care pathway
and making it more integrated and patient-centred which
will improve patient experience outcomes (e.g., patients
waiting times at ED), alleviate the burden on ED, and en-
sure financial sustainability (Table 2).

The model has been introduced by the King Abdullah
Medical Complex (KAMC) in Jeddah through the physi-
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cian-led team triage services (Fig. 1), which requires that
most patients presenting to Saudi EDs are reviewed based
on the Canadian Triage and Acuity Scale (CTAS; Table 1)
[3]. The patients are thereafter admitted, transferred to
urgent care clinics or discharged from the department, in
accordance with the level of urgency of the complaint.
Patients with less-urgent conditions (category 4 and 5)
are referred to a primary health-care practice — urgent
care clinic (where a family medicine consultant is avail-
able). Patients with urgent conditions (category 1-3) are
referred to a specialized health-care centre if the service
is not currently provided. This patient throughput should
allow for the efficient flow of patients in emergency room
(ER), ensuring timely and appropriate levels of care.

The success of this change, based on reducing the
number of people presenting to the EDs, addressing time
delays, and improving the management of existing re-
sources and patient flow, has not yet been assessed. There-
fore, this study aimed to assess the transferred strategies
adopted by an ED to reduce overcrowding and improve
access to care, at a public hospital in Jeddah, Saudi Arabia.
The study objectives were to ascertain whether the initia-
tive of an urgency transfer policy makes a difference to
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Table 2. ED patient characteristics (n = 233,998)

Variable Total Arrivals p value
before initiative after initiative
Patients, 1 (%) 233,998 (100) 156,859 (67.0) 77,139 (33.0) -
Age, years, mean + SD 35.5%18.6 35.2+18.4 36.0+17.0 0.001
Gender, n (%)
Male 144,585 (61.8) 97,331 (41.6) 47,286 (20.2) 0.001
Female 89,413 (38.2) 59,577 (25.5) 29,859 (12.8) '
Type of emergency, n (%)
CTAS 1 789 (0.3) 587 (0.3) 202 (0.1)
CTAS 2 3,559 (1.5) 2,462 (1.1) 1,137 (0.5)
CTAS3 54,360 (23.2) 35,981 (15.4) 18,379 (7.9) 0.001
CTAS 4 152,166 (65.0) 98,089 (41.9) 54,077 (23.1)
CTAS5 23,084 (9.9) 19,740 (8.4) 3,344 (1.4)
ED waiting time in minutes (mean + SD)
CTAS 1 1.9+0.8 1.840.65 0.025
CTAS 2 8.846.9 6.5£1.9 0.001
CTAS3 41.849.0 22.9+4.9 0.001
CTAS 4 92.6£15.8 46.5+9.4 0.001
CTAS5 158.7+26.9 92.6+15.8 0.001

CTAS, Canadian Triage and Acuity Scale; ED, emergency department.

the number of emergency visits at the selected hospital to
reduce waiting times, and how, if at all, demographic
characteristics are associated significantly with type of
emergency.

Materials and Methods

Study Area

This study area was Jeddah city, which is the largest city in
Makkah Province and Saudi Arabia’s commercial capital, with a
population of about 4 million people (as of 2017). The metropoli-
tan area of the city is divided into 137 districts and has a population
density of around 2,500 individuals per square kilometre [4].

This present study focussed on the KAMC in Jeddah. This
complex is located in the north of Jeddah, covers an area of 266,000
square metres, and has a main 500-bed hospital with a planned
total capacity of 1,100 beds.

Study Design and Participants

This study was a service review for a Saudi patient population
of all age-groups who attended the ER of a public hospital for the
period between June 2016 and July 2019. Patients’ mode of attend-
ing the ER included walked in, transported by private care, or am-
bulance. The dataset was extracted from patients’ monitoring
forms in the hospital database (Excel). Data collected included age
of the patient, gender, time of entering and leaving the service, and
referral to an appropriate hospital. The Saudi initiative to reduce
the ER visits at KAMC hospital has started on Aug 7, 2018. To test
the effectiveness of ER initiative on reducing the overcrowd, data
were categorized into before and after the initiative.
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Measures

Emergency health-care initiatives to reduce overcrowding,
which was the outcome of interest, in a referral medical complex
was evaluated using the ED number of visits and ED waiting time.

Data Analysis

The statistical package for social sciences version 16 (SPSS Inc.,
Chicago, I, USA) was used for data analysis. Data were screened
for entry errors and outliers. Descriptive statistics was run to re-
port the characteristics of the sample. The mean and standard de-
viation (m + SD) were reported for continuous variables and fre-
quencies with percentages for categorical variables. The bivariate
analysis ) tests and 2 sample ¢-tests were run to explore the rela-
tionship of gender and age with dependent variable (emergency
typesi.e., CTAS 1, CTAS 2, CTAS 3, CTAS 4, and CTAS 5). These
latter were re-categorized to urgent (CTAS 1, CTAS 2, CTAS 3)
and non-urgent (CTAS 4 and CTAS 5). The patients who died on
arrival to ER were excluded from the analysis. A statistical signifi-
cance was considered at p < 0.05.

Result

The total number of patients who attended the ER at
the KAMC between June 2016 and July 2019, was 239,790.
Of these, 5,737 (2.4%) had no data entered for the type of
emergency and a further 55 patients were dead on arrival.
A total of 233,998 patients were included in this study,
with more males (n = 144,617; 61.8%) than females (n =
89,436; 38.2%) (Table 2). The average age of ER patients
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Table 3. Factors associated with the type of ER urgency

Variable Non-urgent Urgent p value
Age, years 31.7+16 45.9+21.0 <0.0001
Gender, 1 (%)

Male 109,598 (62.5) 34,987 (59.6) <0.0001

Female 65,652 (37.5) 23,761 (40.4) ’
Arrivals, n (%)

Before initiatives 117,829 (67.2) 39,030 (66.4) <0.0001

After initiatives 57,421 (32.8) 19,718 (33.6)

ER, emergency room.

was 35.5 (+18.6) (normally distributed). The majority of
cases were those classified as “less urgent” (CTAS 4),
which accounted for 65.4%. The commonality of other
cases in order are 22.9% for “urgent” (CTAS 3), 9.8% for
“non-urgent” (CTAS 5), 1.4% for “emergent” (CTAS 2),
and 0.3% for “resuscitation” (CTAS 1). Number of ER
visits before and after the initiative were 67 and 33%, re-
spectively. ED waiting times after the initiative have sta-
tistically significantly decreased across all acuity levels
compared to ED waiting times before the initiative (6.5
vs. 8.8 min for CTAS 2 and 1.5 vs. 2.6 h for CATS 5, re-
spectively).

Bivariate Analysis Results of Factors Associated with

Emergency Types

Older patients were more likely to be classified as ur-
gent cases than the younger counterparts and the differ-
ences was significant (p < 0.0001) (Table 3). In addition,
males were statistically significantly to report urgent ar-
rivals (59.6% males vs. 40% females).

Transferred Cases

Regardless of the level of urgency, the number of pa-
tients that arrived by walking-in can be seen to be far
greater (95.5%) than for other modes of arrival (Table 4).
Between June 2016 and July 2019, a very small number of
patients arrived by helicopter or police vehicle. The num-
ber transferred by ambulance was 10,238 patients, of
which most was CTAS 3. CTAS 4 is the more common
level of urgency for those who arrive by walk-in, police
vehicle, and helicopter.

Transferred cases (n = 1,947) between June 2018 and
July 2019 had statistical differences in relation to mean
age, where older patients were more likely to be trans-
ferred due to non-urgent conditions than the younger
ones (14+15.7vs.9.7£10.3,p=0.001) (Table 5). Females
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were more likely to be classified as urgent cases than
males (47 vs. 41%, respectively). However, no significant
differences with respect to gender were observed (p =
0.06).

Discussion

This study, conducted at the ED of the KAMC in Jed-
dah, gathered data on the presenting patients with respect
to their age, gender, waiting time, mode of arrival, and
referral details. To the best of our knowledge, this was the
first small-scale study aimed to assess the transferred
strategies adopted by an ED to reduce overcrowding and
improve access to care, at a public hospital in Jeddah, Sau-
di Arabia. Our results reveal similarities to earlier studies
showing that generally, overuse of ED services is high at
the Ministry of Health hospitals in Jeddah. Both male
gender and younger age are independent predictors for
choosing ED, showing that urgency alone does not ex-
plain the difference in health-care services utilization
(sometimes inappropriate). Similarly, the predominance
of males and younger adult utilization of ED usually ex-
plained by the differences in health seeking behaviour,
health knowledge sensitivity to symptoms, and willing-
ness to report health problems. It also, might give an in-
dicator of the community’s make-up to accommodate
specific health-care needs.

Our study findings are consistent with similar studies
in Saudi Arabia where a large proportion (range 53-
75.7%) of all ED visits for conditions that are less- or non-
urgent (CTAS 4-5) [2, 5]. Other studies outside Saudi
Arabia (e.g., USA) have shown lesser percentages (rage
between 30 and 50%) of non-urgent conditions visiting
the ED [6, 7]. Ideally, need should be the major determi-
nant of health-care utilization; however, a non-urgent ED
visit occurs when care is sought at an ED that could have
been handled in a primary care setting. Studies have also
shown a high percentage of medical service use (e.g., di-
agnostic and therapeutic interventions) when non-ur-
gent cases being treated in the ED which will further
strain the existing health-care system. Clearly, what drives
the decision to seek ED care is that EDs are time conve-
nient via “one-stop shops” that provide “total care” with
relevant diagnostics, provided by a highly trained team in
emergency medicine [8]. A study in 3 different public
hospitals in Jeddah found a significant higher proportion
of patients who were presented in the EDs with non-ur-
gent conditions had not attempted to visit an outpatient
clinic prior to visiting the ED (p = 0.003) [2]. However,
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Table 4. Mode of arrival per type of emergency from June 2016 to July 2019 (n = 230,983)

Mode of arrival CTAS 1 CTAS 2 CTAS 3 CTAS 4 CTAS 5 Total*

Ambulance 449 1,525 6,012 2,109 143 10,238
Helicopter 1 1 1 2 0 5
Police vehicle 1 4 20 38 1 64
Walk-in 232 1,848 46,951 148,982 22,663 220,676
Total 683 3,378 52,984 151,131 22,807 230,983

* Subjects with missing arrival data were not included.

Table 5. Transferred cases based on urgency from June 2018 to July
2019 (N =1,947)

Variable Urgent Non-urgent p value
(n=233) (n=1,714)
Age, mean + SD, years 9.7£10.3  14.9+15.7 <0.0001
Gender, n (%)
Male 96 (5) 803 (41) 0.06
Female 137 (7) 911 (47) )

the reasons behind the preference of ED over other op-
tion in our study are not known and further analysis is
required.

Importantly, reductions are evident for the initiative,
as all the number of cases after the initiative is lower than
those before the initiative for all 5 types of emergencies,
with CTAS 4 still being the dominant type of emergency.
Children with less than critical conditions are more like-
ly to be transferred to primary health-care services. This
might suggest that triage ordering and transfers using
strategies have shown to be effective particularly in deal-
ing with non-urgent cases. The results show that a re-
markable decrease in the number of ED visits after the
implementation of the transferred strategies initiative,
even when the number of transferred cases were nearly
2,000 cases. Certainly, this transferral strategies might at
some extend increased the awareness level of the commu-
nity regarding other option (such as primary care cen-
tres), namely, when the majority of the cases arrived at ED
by walking-in.

The current study reported a relatively higher average
waiting time before the initiative (8.8 min for CTAS 2 and
2.6 h for CATS 5). This waiting time is comparable with
other data from Saudi Arabia (Makkah), for example,
where the average waiting time in ED was 3 h [9]. How-
ever, diverting non-urgent patients to primary health-
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care centres has significantly decrease the ED waiting
time, since many experience extended periods in ED
waiting rooms. The difference between the average ED
waiting time before and after the initiative is nearly half
across most of the urgency categories with CATS 1 pa-
tients had the lowest waiting time, while CTAS 5 patients
had the longest waiting time. Despite this improvement,
the initiative should therefore be consolidated at the in-
stitution investigated with a combined commitment to
improving community awareness and enhancing the pri-
mary care services to ensure sustainability.

The emergency care pathway is multifaceted, with pa-
tients presenting to an ED through emergency ambulanc-
es, walk-in, or referral by a primary health-care provider.
This study indicated that the vast majority of patients ar-
rived at the ED by walking-in. The literature reports an
enormous variability on the percentage of walk-ins to EDs
(ranging from 6 to 80%) who could have been seen by a
general practitioner [10-13]. Although patients with ur-
gent need (CTAS 1-2) were more likely to arrive by am-
bulance. Unfortunately, a prominent proportion of the
patients presented to ED with critical conditions arrived
by walking-in. Similar finding was reported elsewhere
[14]. The efficacy of urgent conditions management is
very time dependant, and it seems that a significant pro-
portion of the population is not aware of the critical con-
ditions. Therefore, extensive public education regarding
early recognition of critical and non-critical cases and to
call 997 to receive ambulance transport is vital.

Strength and Limitation

This study was conducted over a 3-year period and the
number of cases was large, including over 23,000 patients.
However, it was limited to a single hospital. The study
would have to be broadened to include more institutions
so that generalizations can be made for Saudi hospitals
overall, and by including more data targeted at improving
emergency health-care.
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Implications and Recommendations

Most of the crowding in an ED may involve low-acuity
patients like those with minor injuries or minor illnesses.
Therefore, referral for such patients to primary health-
care centre may be an important front-end operational
strategy to relieve congestion. More attention should be
given to modifiable features of primary health care that
have the potential to help reduce ED use. Additionally, as
along-term strategy, expanding the family physician pro-
gram, establishing integrated health records, and improv-
ing referral system across the country should be consid-
ered as a national priority. Finally, clear national urgent
care guidelines are vital to enable effective triage of cases.

Conclusion

The findings suggest that the majority of patients ar-
rive to the ER with less-urgent conditions and arrived by
walking-in. The number of cases attending the ER sig-
nificantly decreased following the introduction of the ur-
gency transfer policy. Children with less-critical condi-
tions are more likely to be transferred to primary health-
care services. The present study has potential significance
because it will allow for an in-depth case study-based in-
vestigation of health-care initiatives at other emergency
health-care institutions throughout Saudi Arabia. It could
also be an indicative as to how well Saudi Arabia is pro-
gressing in terms of the provision of health-care services.
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