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Purpose: To investigate potential indicators of patients’ waiting time and length of stay in
emergency departments (ED) at the Ministry of Health (MOH) hospitals in order to deter-
mine the causes of delayed patient care and to recommend clinical implications to achieve
a better ED system.

Materials and Methods: This exploratory study was conducted in the EDs at four tertiary
hospitals of MOH. A random sample of 1360 people was tested from December 2019 to
February 2020. Data included patient Canadian Triage Acuity and System (CTAS) level,
registration time, triage time, physician examination time, decision time, and disposition
time. Descriptive statistics, multivariate analysis, multiple linear regression analysis and
Pearson correlation were used according to SPSS (version 24).

Results: The findings showed that 89.6% of total emergency patients were categorized as
levels 3, 4 and 5. Around 73.5% of emergency patients stayed less than 4 hours due to
registration or triage to disposition, while 26.5% of those patients stayed more than 4 hours.
Conclusion: The majority of patients’ total stay in EDs was less than 4 hours. According to
ED international standard of length of stay, this is appropriate. The highest effective indicator
in total length of stay was the decision to disposition time in EDs.

Keywords: emergency department, length of stay, indicators, waiting time, Canadian Triage
and Acuity Scale

Introduction

The emergency department (ED) is the front-line defense of any health care system,
both for daily events and during disasters. The ED defined as a “highly effective
setting for urgent and lifesaving care, as well as a core provider for ambulatory care
in many communities”.'* Understanding the path of the patient from the gate to the
exit door of the ED—which is the time a patient spends in the ED, or length of stay
—is the key to improve patients’ experiences and ED services.'® An analysis of that
time reveals the important indicators of assessing quality of care. Over the last 10
years, Saudi Arabian emergency departments at tertiary MOH hospitals have used
the Canadian Triage and Acuity Scale (CTAS) and application of CTAS helped ED
nurses to achieve better quality of solving and saving time.* The CTAS is a "
validated triage system that prioritizes patient care by severity of illness”.!" It has
been argued that there is a tangible association between using CTAS and decrease
mortality rate in elderly patient by recognizing which patients require immediate
life-saving interventions.'® Over the past decade, there has been an increase in the
utilization of public EDs in Saudi Arabia; for instance, due to increased chronic
disease burden and road traffic, visits to EDs of MOH hospitals increased from
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9 million visits in 2000 to around 18 million visits in
2018.%° Emergency department length of stay (EDLOS)
is known as a key performance indicator of quality in EDs,
and defined as a time interval from patient arrival to
leaving EDs affected by crowdedness.® The mean of
EDLOS according to the Australian Federal Government
and the National Emergency Access Target (NEAT) is 4
hours among 85% of the patients from arrival to
disposition.2 The increasing of those emergency patients
leads to long lengths of stay (LLOS) and increased waiting
time, which directly develop EDs crowdedness. The issues
of overcrowding has influenced patient care and consid-
ered as one of the biggest challenges facing EDs
every day, both in Saudi Arabia and in other countries.'”
Indeed, it seems that overcrowding in EDs has turned into
a national and international crisis; a lack of timely deci-
sion-making and service providence has led to increase
risks of adverse outcomes, mortality, dissatisfaction of
patients and their families, cost increases, violence, and
interference with normal events occurring in EDs.'?
Studying waiting time and length of stay (LOS) in EDs
—that is, the time from registration or triage to disposition
from the ED—helps stockholders to plan, improve, and
manage ED systems and resources.*” This study will focus
on investigating indicators of the patients’ length of stay in
EDs in terms of door to doctor (the time from registration
or triage, either of which indicates the patient’s first time
to seen by a physician), doctor to decision (the time seen
by physician to time of medical decision), decision to
disposition (the time of medical decision to the time of
moving the patient outside the ED through either admis-
sion or discharge), and door to disposition time (the
patient’s total length of stay in ED). This is the first step
in exploring and determining the causes of patient care
delays to recommend solutions to reach ideal performance
in EDs.

Materials and Methods

Research Design

This study utilized exploratory cross-sectional design to
investigate indicators of waiting time and length of stay in
Saudi Arabian MOH emergency departments.

Setting

The data were collected from the system of EDs of four
tertiary MOH hospitals in Jeddah, Saudi Arabia.
Furthermore, King Abdullah Medical Complex is a general

hospital with a total bed capacity of 500 beds and an ED
capacity of 33 beds received around 92,759 patients in ED
2020, whereas King Fahad Hospital has a total bed capacity
of 600 beds and an ED capacity of 46 beds received around
84,233 patients in ED 2020. The East Jeddah Hospital is
a general hospital with a total bed capacity of 300 beds and
an ED capacity of 36 beds received around 136,670 patients
in ED 2020, and King Abdelaziz Hospital has a total bed
capacity of 436 beds and an ED capacity of 38 beds received
around 83.846 patients in ED 2020.

Sample

A random sample of 1360 patients who visited the ED
within 3 months from each hospital database was col-
lected. Data of 340 (25%) for each hospital period between
December 2019 and February 2020 were collected and
categorised from Level 1 to Level 5, based on the
Canadian Triage and Acuity Scale.

Data Collection

The data exported from the database of each hospital were
previously collected by the key performance indicator (KPI)
collectors in the ED of each hospital. Those KPI collectors
collect yearly and save those data on special database and/or
excel files. Data were gathered manually from patient
records, and/or electronically from the database.

Data Analysis
Data were entered into an Excel spreadsheet and exported
into an SPSS spreadsheet (SPSS 25).

Data included patient CTAS level, registration time,
triage time, physician examination time, decision time,
and disposition time, with descriptive statistics describing
the relation between variables.

Multivariate analysis, multiple linear regression analysis
and Pearson correlation were performed to determine which
indicators most affect ED patient waiting time from registra-
tion time or triage time, whichever was earlier, to disposition
time.

Independent variables included triage time, registration
time, physician examination time, physician decision time
and disposition time. The regression model had waiting time
from door to disposition as the dependent variable and
several independent variables were used for the model.

Time Intervals
The time was divided into four intervals: 1) door to doctor:
the total time from registration or triage, whichever was the
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carlier time to be seen by a physician, 2) doctor to decision:
the total time from the time examined by a physician to time
of decision by the physician, 3) decision to disposition: the
total time from time of decision by the physician to time of
disposing the patient from ED, and 4) door to disposition:
the total time from registration time or triage (whichever was
earlier) to time of disposition.

Results

Table 1 shows the average time in minutes for every
period of time, including door to doctor (mean [M]:
48.60 — standard deviation [STD]: 59.07), doctor to deci-
sion (M: 94.33 — STD: 101.01), decision to disposition (M:
58.51 — STD: 166.30), and door to disposition (M:
202.07 — STD: 215.73). The average total length of stay
in ED in hours was M:3.36 — STD:3.59.

Table 2 shows the categories of the sample divided as
follows: CAT 1: 67 (4.9%), CAT 2: 74 (5.4%), CAT 3: 622
(45.7%), CAT 4: 461 (33.9%), and CAT 5: 136 (10%).
Between 10% and 45.7% of the total sample fell in cate-
gories 3, 4, 5 (moderate to non-urgent).

Table | Sample Size Number for Each Hospital

Variables Mean Standard Deviation (SD)
Door to doctor 48.6066 59.07893

Doctor to decision 94.3338 101.01423

Decision to disposition 585154 166.30367

Door to disposition 202.0735 | 215.73406

Total length of stay/hour | 3.3679 3.59557

Door to decision 142.9404 | 119.51575

Table 2 Mean and Standard Deviation (SD) for Time Interval

Hospitals Frequency Percent
Hospital A 340 25.0
Hospital B 340 25.0
Hospital C 340 25.0
Hospital D 340 25.0
Total 1360 100.0
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Table 3 Number of Patients Based on CTAS Level

CTAS Frequency Percent

CAT | 67 4.9

CAT 2 74 5.4

CAT 3 622 45.7

CAT 4 461 339

CAT 5 136 10.0

Total 1360 100.0
Table 4 Total Length of Stay at Each ED

Length of Stay in ED (Hours) Frequency Percent

Less than 2 hours 621 45.7

Between 2 and 4 hours 377 27.7

Between 4 and 6 hours 178 13.1

Between 6 and 8 hours 80 59

More than 8 hours 103 7.6

Total 1359 99.9

Table 3 shows that the total length of stay from registra-
tion or triage (whichever was first) to disposition of the
patient from ED was less than 2 hours (45.7%), between 2
and 4 hours (27.7%), between 4 and 6 hours (13.1%),
between 6 and 8 hours (5.9%), and more than 8 hours (7.6%).

Table 4 in terms of door to disposition and total stay
per hour there is a weak positive significant correlation
with door to doctor (» = 0.263, p = 0.000), a moderate
positive significant correlation with doctor to decision (r =
0.608, p = 0.000), and a strong positive significant correla-
tion with decision to disposition (» = 0.836, p = 0.000).

Table 5 shows that, in terms of door to doctor, the highest
mean was for Hospital A = 65.0735 minutes (STD
67.64564), the lowest mean was for Hospital B = 14.2588
minutes (STD 20.98062), while Hospital C had the max-
imum = 443.00 minutes. In terms of door to disposition
(total stay in ED/hour), the highest mean was Hospital C:
261.3676 minutes = 4.3561 hours (STD 61.73567 minutes =
4.13677 hours), the lowest mean was for Hospital B:
115.3441 minutes = 1.9224 hours (STD 20.98062 minutes
=2.85747 hours), with the maximum in Hospital A: 1544.00

Table 5 The Pearson Parametric Correlation Between Each Time Interval

Time Intervals Door to Doctor to Decision to Door to Stay in Door to
Doctor Decision Disposition Disposition | ED/Hour | Decision
Door to disposition (total length | Correlation 0.263 0.608 0.836 | 1.000 0.644
of stay in ED/hour) coefficient
Sig. (P-value) | 0.000 0.000 0.000 0.000 0.000
Open Access Emergency Medicine 2021:13 hetps: 313
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Table 6 Mean and Standard Deviation (SD) and Minimum and Maximum for All Time Periods

Time Intervals Mean Std Deviation Minimum Maximum Sig (Between Group)
Door to doctor Hospital A 65.0735 67.64564 0.00 375.00 0.000
Hospital B 14.2588 20.98062 0.00 350.00
Hospital C 52.3235 61.73567 0.00 443.00
Hospital D 62.7706 59.11411 0.00 325.00
Door to disposition Hospital A 223.1794 67.64564 2.00 1544.00 0.000
Hospital B 115.3441 20.98062 14.00 1397.00
Hospital C 261.3676 61.73567 16.00 1455.00
Hospital D 208.4029 59.11411 15.00 1285.00
Total stay in ED/hour Hospital A 3.7197 4.01481 0.03 25.73 0.000
Hospital B 1.9224 2.85747 0.23 23.28
Hospital C 4.3561 4.13677 0.27 24.25
Hospital D 3.4734 2.68696 0.25 21.42

minutes = 25.73 hours. The ANOVA table shows that is
significance varies between all hospitals in all intervals time
(p value 0.000 less than alpha).

Table 6 in terms of door to doctor, doctor to decision,
and total length of stay in ED/hour in Hospital B, there is
a significance mean difference with Hospitals A, C, and D,
and no significance mean difference between groups A, C,
and D. In terms of decision to disposition in Hospital C,
there is significance mean difference with Hospital D and
no significance mean difference between A and B.

Table 7 In terms of door to doctor, the highest mean for
CAT 3 to CAT 5 was between 44.5386 minutes (STD
58.81712) and 64.8915 minutes (STD 65.63527), and the
lowest mean for CAT 1 to CAT 2 was between 13.2537
minutes (STD 37.93030) and 15.2162 minutes (STD
19.56042); the maximum in CAT 3 = 443.00 minutes. In
terms of door to disposition (total stay in ED), the highest
mean for CAT 1| to CAT 2 was between 372.8108 minutes
(STD 338.43478) and 316.0000 minutes (5.2667 to 6.2135
hours) (STD 345.53582), while the lowest mean for CAT 3
to CAT 5 was between 208.6994 minutes (STD 213.91765)
and 131.9853 minutes (2.1998 to 3.4783 hours) (STD
107.02419); the maximum in CAT 3 = 1544.00 minutes
(25.73 hours). There was a significant difference between
all category groups in all time intervals.

Tables 8 and 9. In terms of door to doctor, there was
a significant mean difference in CAT 3 with CAT 1, 2, and
4, and no significant mean difference with CAT 5. Also,
there was a significant mean difference in CAT 4 with
CAT 1 and 2 and no significant mean difference with
CAT 5. In terms of door to disposition (total stay in ED/
hour), there was a significant mean difference in CAT 2

with CAT 3, 4, and 5. Also, there was a significant mean
difference in CAT 1 with CAT 4 and 5, and no significant
mean difference with CAT 2 and 3.

Discussion

The most important indicator directly influencing patient
satisfaction in EDs is waiting time. To improve perfor-
mance and services in EDs, this study focused on investi-
gating the indicators of waiting time and length of stay
(LOS) to identify the causes, in order, that affect long
LOS. The findings of this study showed that the highest
percentage from the sample (Table 1) from category 3,4,
and 5 representing half of the ED visits was moderate
urgency to non-urgent cases. This may be due to the
unavailability of 24/7 primary health centers, inadequate
access to outpatient services, lack of awareness about the
role of ED, and poor discharge follow-up plans and
instructions."> A study by Qureshi found that ED utiliza-
tion by non-urgent patients increased the range from 50%
to more than 70%, leading to overcrowding and decreasing
time of care for urgent patients and life-threatening
cases.”' There is a significant difference between mean
LOS in CTAS 1 and 2 and CTAS 4 and 5. Moreover,
there was an inverse correlation between the CTAS levels
and mean LOS, the highest level spending more time than
the lowest level due to their critical conditions requiring
less waiting time before initial assessment and more time
and manpower resources for the care and management of
patients.'" This result also corresponds with a study con-
ducted at Alnoor Specialist Hospital by Bukhari et al.’
Table 2 shows that the mean of the first indicator (door
to doctor time) in all hospitals was (48.60 minutes);
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Table 7 Post Hoc Tests/Multiple Comparisons Between All
Hospitals for Door to Doctor and Door to Disposition (Total
Stay in ED/Hour)

Dependent Variables Hospital Hospitals | Sig.
(P-value)
Door to doctor Hospital A | Hospital B | 0.000
Hospital C | 0.015
Hospital D | 0.949
Hospital B | Hospital A | 0.000
Hospital C | 0.000
Hospital D | 0.000
Hospital C | Hospital A | 0.015
Hospital B | 0.000
Hospital D | 0.068
Hospital D | Hospital A | 0.949
Hospital B | 0.000
Hospital C | 0.068
Decision to disposition Hospital A | Hospital B | 0.143
Hospital C | 0.313
Hospital D | 0.025
Hospital B | Hospital A | 0.143
Hospital C | 0.001
Hospital D | 0.902
Hospital C | Hospital A | 0.313
Hospital B | 0.001
Hospital D | 0.000
Hospital D | Hospital A | 0.025
Hospital B | 0.902
Hospital C | 0.000
Door to disposition (total Hospital A | Hospital B | 0.000
stay in ED/hour) Hospital C | 0.081
Hospital D | 0.794
Hospital B | Hospital A | 0.000
Hospital C | 0.000
Hospital D | 0.000
Hospital C | Hospital A | 0.081
Hospital B | 0.000
Hospital D | 0.005
Hospital D | Hospital A | 0.794
Hospital B | 0.000
Hospital C | 0.005

SD:59.07, on the other hand, it is the wasted time. This
time is crucial for trauma patients and for those patients
who have silent life-threatening conditions, such as acute
myocardial infarction (AMI). Furthermore, in 2013 the

American College of Cardiology (ACC) and the

American Heart Association (AHA) recommended that,
to decrease mortality, those with acute myocardial infarc-
tion should obtain an ECG within 10 minutes and have
thrombolytics initiated within 30 minutes.'® In the trauma
cases, especially traffic accidents and head injuries, from
75% to 85% of mortalities occur within the first 20 min-
utes post trauma. These minutes and seconds are critical
parameters in a patient’s life.'® The interval of door to
doctor is affected by many factors, including triage per-
sonnel (either physician or nurse) and ED closure.
The second indicator for waiting time doctor to decision
time was mean (94.33) SD (101.01) meaning in some
cases a wait time was more than 1 hour. During this
time, patients can deteriorate, and complications can
arise if they do not receive proper timely intervention.
There are many reasons that affect physician decision
time, including delays in performing consultations from
specialized services, delays in ancillary services, patient
volume and acuity, and a shortage of nursing staff.'?
Additional factors include physician level and experience,
shortage of medical resources, poor communication either
between staff or with the patient, and delays in physician
attendance.'® For decision to disposition time, the third
indicator was mean (58.51) STD (166.30) minutes. This
interval, known as ED boarding—which refers to the time
after the patient has completed ED care and is waiting for
an inpatient bed—has a strong relation to inpatient ser-
vices and availability of beds. There is another correlation
here between boarding time and increased inpatient mor-
tality rates.”* In all indicators there were significant differ-
ences between hospitals. This may be due to variance
between the policies, systems, and characteristics of each
ED. The total length of stay (door to disposition time) for
patients who visited the ED during the time of the study
was less than 4 hours (73.4%), with a mean (3.35 h) SD
(3.59) = (202) minutes this result is less than a finding in
another study has been conducted by Amina at Baharloo
Hospital in Iran by 8 minutes.” According to the National
Emergency Access Target (NEAT) in Australia and the
Four-Hour Rule program in the UK, this is an acceptable
range; a specific percentage of ED patients should be
“admitted, referred for specialist assessment or discharged
within 4 hours of presentation when it is clinically appro-
priate to do s0”."** However, around 26.6% of the sample
stayed between 4 and 25.7 hours. Chang et al found
a strong relation between long length of stay (LLOS) in
EDs and poor patient satisfaction, who left without being
seen by a physician.® Moreover, LLOS in ED has
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Table 8 Mean, Standard Deviation, Minimum, Maximum and ANOVA Test Between All Hospitals in All Intervals Based on CAT Level

Time Intervals CTAS Mean Std Deviation Minimum Maximum Sig (Between Group)
Door to doctor Cat | 13.2537 37.93030 0.00 225.00 0.000
Cat 2 15.2162 19.56042 0.00 89.00
Cat 3 44.5386 5881712 0.00 443.00
Cat 4 64.8915 65.63527 0.00 375.00
Cat 5 47.5956 37.66645 0.00 182.00
Door to disposition Cat | 316.0000 345.53582 12.00 1455.00 0.000
Cat 2 3728108 338.43478 10.00 1364.00
Cat 3 208.6994 213.91765 22.00 1544.00
Cat 4 169.8460 167.09399 10.00 1172.00
Cat 5 131.9853 107.02419 2.00 694.00
Total stay in ED/hour Cat | 5.2667 5.75893 0.20 24.25 0.000
Cat 2 6.2135 5.64058 0.17 22.73
Cat 3 3.4783 3.56529 0.37 25.73
Cat 4 2.8308 2.78490 0.17 19.53
Cat 5 2.1998 1.78374 0.03 11.57

a negative effect on inpatient length of stay. A study by
Chong et al demonstrated that those who stayed in the ED
for a long time were more likely to stay in the inpatient
department longer than did those with other admission
problems.’ There was a high significance effect for doctor
to decision and decision to disposition on total length of
stay (door to disposition). In addition to the previous
reasons, the following can lead to long doctor to disposi-
tion times: variations in surgical schedules (with more
elective procedures scheduled for earlier in the week),
inefficient discharge and bed-turnover processes, inade-
quate access to inpatient services, and unavailability of
inpatient and critical beds.”'> Moreover, decision to dis-
position time has a strong positive significance correlation
with total length of stay in ED (door to disposition time),
which means that most of the waiting time was related to
external factors either inpatient departments or the dis-
charge process. Many solutions have been suggested to
improve LLOS, such as having a physician with the spe-
cialized nurse as team in visual triage to improve triage
scoring; designating a temporary department to accommo-
date admitted patients who are waiting for beds; creating
a discharge lounge for those patients who have been dis-
charged and are waiting for medications or their families;
and using online applications or hotline calls to obtain
health advice prior to visiting the ED.'> Further research
is required to determine the specific reason for long length
of stay especially decision to disposition time for each

emergency department separately to develop comprehen-
sive solutions.

Conclusion

Most of the ED visits were in the moderate to non-
urgent categories. There is a significant difference in
the mean time of the categories from one hospital to
another. The highest effective indicator for total length
of stay in EDs was decision to disposition time.
According to the ED international standard of length
of stay, the majority of the patients’ total stay in EDs
was less than 4 hours.

Recommendations

e Encourage policy makers in each MOH ED to
improve waiting time by using continuous evaluation
and follow-up.

e Open primary health care centers 24/7 to receive all
CTAS level 4 and 5 referrals from EDs of each
hospital.

e Conduct cohort study to minimize differences
between MOH waiting time and length of stay.

¢ Implement standardized ED system in all MOH in
relation to waiting time and length of stay.

e Ensure that every MOH hospital has appropriate
tools to measure patient satisfaction in relation to
quality of patient care in EDs, particularly waiting
time and length of stay.
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Table 9 Post Hoc Tests/Multiple Comparisons Between All
Hospitals in All Intervals Based on CAT Level

Dependent Variables CTAS | CTAS | Sig.
(P-value)
Door to doctor Cat | Cat 2 1.000
Cat 3 | 0.000
Cat4 | 0.000
Cat5 | 0.001
Cat2 | Cat | 1.000
Cat 3 | 0.000
Cat 4 | 0.000
Cat5 | 0.001
Cat3 | Catl 0.000
Cat2 | 0.000
Cat 4 | 0.000
Cat5 | 0.980
Cat4 | Cat | 0.000
Cat2 | 0.000
Cat 3 | 0.000
Cat5 | 0.017
Cat5 | Cat | 0.001
Cat2 | 0.00I
Cat 3 | 0.980
Cat4 | 0.017
Door to disposition (total stay in | Cat | Cat2 | 0.489
ED/hour) Cat 3 | 0.001
Cat4 | 0.000
Cat 5 | 0.000
Cat2 | Cat | 0.489
Cat 3 | 0.000
Cat 4 | 0.000
Cat 5 | 0.000
Cat3 | Cat | 0.001
Cat2 | 0.000
Cat4 | 0.021
Cat5 | 0.001
Cat4 | Cat | 0.000
Cat2 | 0.000
Cat3 | 0.021
Cat5 | 0.340
Cat5 | Catl 0.000
Cat2 | 0.000
Cat3 | 0.00I
Cat4 | 0.340

e Allocate senior physicians in case assessment and
management in ED.

e Improve communication methods between ED and
in-patient departments.

e Assign emergency beds in each inpatient department
in case of full occupancy of ED; this should depend
on special criteria determined by a higher authority.

e Remove decision to disposition interval time from
indicators of ED and put it under the bed manage-
ment and inpatient departments.

e Use artificial
pathway.

intelligence to improve triaging
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