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Key messages

What is already known on this subject
 ► In many emergency departments (ED), 
emergency physicians (EPs) do not have 
admitting privileges, and must wait for 
consultants to further assess patients before 
the admission process can be started

 ► A previous study found that admitted patients 
with consultations have substantially longer 
lengths of stay in the ED than those not 
receiving consultation

 ► Prior studies have shown a large variation in 
the ability of EPs to predict hospital admission

What this study adds
 ► This prospective cohort study in a Canadian 
academic hospital found that EPs correctly 
predicted patient admission in 92.8% 
of medical and surgical patients prior to 
consultation

 ► If EPs had been able to start the admission 
process at the same time as requesting a 
consultation, over 922 hours of ED stretcher 
time couldhave been saved over a 5- month 
period

 ► This suggests that in systems where 
consultations must precede admission 
requests, removing this additional step would 
substantially decrease ED crowding

AbsTrACT
background In many EDs, emergency physicians (EPs) 
do not have admitting privileges and must wait for 
consultants to further assess and admit patients. This 
delays bed requests and increases ED crowding. We 
measured EPs’ abilities to predict patient admission prior 
to consultation and estimated the potential ED stretcher 
time saved if EPs requested a bed with consultation.
Methods We conducted a prospective cohort study in 
an academic centre in Canada between October 2017 
and February 2018 using a convenience sample of ED 
patient encounters requiring consultation. We excluded 
patients under 18 years or those clearly likely to be 
admitted (traumas, strokes, S- T elevation myocardial 
infarctions and Canadian Triage and Acuity Scale of 1). 
EPs predicted patient admission just before consultation. 
Potential ED stretcher time saved was estimated for 
correctly predicted admissions assuming bed requests 
were initiated with consultation and a constant time to 
inpatient bed.
results Characteristics of 454 patients were: mean age 
60.1 years, 48.5% male, 46.9% evening presentation, 
69.4% admitted and median time to bed request of 
3.5 hours (IQR 2.0–5.3 hours). Overall, EPs prediction 
sensitivity, specificity, positive predictive value and 
negative predictive value were 90.5% (95% CI 86.7% 
to 93.5%), 84.2% (95% CI 77.0% to 89.8%), 92.8% 
(95% CI 89.8% to 95.0%) and 79.6% (95% CI 73.4% 
to 84.7%). Approximately 922.1 hours of ED stretcher 
time could have been saved during the 5- month study 
period if EPs initiated a bed request with consultation.
Conclusion Crowding is a reality for EDs worldwide, 
and many systems could benefit from EP- initiated 
hospital admissions to decrease the amount of time 
admitted patients wait in the ED.

InTrOduCTIOn
Patient flow through the ED has been conceptu-
alised using an input–throughput–output model, 
where system- wide factors influence each tran-
sition.1 ED crowding occurs when the need for 
services exceeds what can be provided, and there 
have been many attempts to address crowding at 
various points along the model.2 3 However, the 
main contributor continues to be access block—the 
inability of admitted patients to access inpatient 
wards in a timely matter.2 4 5

In many academic centres, emergency physicians 
(EPs) initiate an admission by asking a consultant 
from the potential admitting service to assess the 
patient (figure 1). The consultant then assesses the 
patient, and if they agree that the patient needs 
admission, initiates the bed request and formal 

admission orders. This linear process contributes 
to the admission delay time, which is composed 
of the time from consultation to bed request and 
the time from bed request until an inpatient bed is 
available. Previous studies have demonstrated that 
bed request delays make up 33% of the total time 
admitted patients spend in the ED.6 If admission 
was initiated by EPs simultaneously with consulta-
tion, then theoretically, there would be fewer bed 
request delays and shorter times to admission.

Previous studies demonstrated EPs can make 
rapid and accurate disposition decisions.7 ED 
patient flow models and standardised admission 
protocols have demonstrated that EPs triggering bed 
requests reduce ED wait times.8 9 Prior studies have 
measured EPs’ disposition predictions at different 
parts of the patient encounter including at triage, 
reading the patient’s chart without assessment or 
after a brief assessment (<10 min) without any 
investigations.7 10–13 In those studies, EPs predicted 
overall disposition with 76.8%–98.2% accuracy. 
However, the studies used a composite outcome of 
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Figure 1 Throughput process of care for patients admitted from 
the ED. Admission delaytime is composed of the time to bed request, 
defined as the time from consultation to the time of bed request, and 
the time to inpatient bed, definedas the time from bed request to 
exiting the emergency department.

discharge home, transfer or hospital admission. When looking 
only at admission predictions, EPs’ accuracy is lower and more 
variable (56.4%–95.8%).

It is crucial that our consultant colleagues have confidence 
in the ability of EPs to predict which patients require admis-
sion if they are to request a bed prior to consultant assessment. 
Demonstrating an accurate prediction rate is an important first 
step in shortening admission delays and substantiating our claim 
that simultaneous consultation and admission processes would 
be advantageous for all. Our main objective was to measure the 
accuracy of EPs admission predictions across various services at 
the point of requesting a consultation. Our secondary objective 
was to estimate potential ED stretcher time saved if EPs initiated 
a bed request at time of consultation.

MATerIAls And MeThOds
study design and setting
We performed a prospective cohort study at The Ottawa 
Hospital Civic and General Campuses EDs between October 
2017 and February 2018. Both campuses are located in Ottawa, 
Ontario, Canada, and have a combined annual volume of over 
185 000 ED visits and an admission rate of 15%. The hospitals 
have a total of 1163 acute care beds between both sites. The 
Civic Campus is a regional Level 1 Trauma Centre and is phys-
ically attached to the University of Ottawa Heart Institute; the 
General Campus is a regional cancer centre. The EDs have 84 
treatment bays, including 44 with full bedside monitoring and 2 
ambulatory zones. Our ED is staffed by 82 full- time emergency 
medicine certified attending physicians from the Royal College 
of Canada and Canadian College of Family Physicians. EPs do 
not have admitting privileges; only consulting services can admit 
patients to their service.

study participants
Participating EPs were notified by email if they were working 
during data collection periods and given the opportunity to opt 
out prior to their shift. As a condition of not requiring written 
consent for study participation, no identifying EP information 
was collected. We included ED patient encounters for patients 
18 years or older who required at least one consultation. We 
excluded patient encounters for which an admission to hospital 
was likely required, including: trauma code, stroke code and 
S- T elevation myocardial infarction (STEMI) code activations. 
We also excluded obstetrical emergencies and patients requiring 
emergent lifesaving care (Canadian Triage and Acuity Scale 
(CTAS) of 1).

Case identification
We collected a convenience sample of eligible cases on purpose-
fully selected shifts over a 5- month period. The principal inves-
tigator (EL) was in the ED, floating between care areas where 
attending EPs would be during their shift. EPs were instructed to 
notify EL just prior to consultation to give their prediction. In 
addition, EL was constantly scrutinising the whiteboard feature 
on the vOACIS electronic medical record interface, which is 
used to request and track consultations, to ensure no consulta-
tions were missed.

Measurements and definitions
We collected patient characteristics including age and sex, CTAS 
score, arrival by ambulance and admitting service (if admitted). 
Time points for arrival, consultation request, bed request and 
ED departure were collected and used to calculate the time to 
bed request and time to inpatient bed. Those points, along with 
other standardised information, were collected on a previously 
piloted data collection tool.

At the time of consultation, EPs were asked: ‘Do you think 
this patient will be admitted to hospital?’. Their answer was 
dichotomous: yes or no. If their answer was yes, we assigned a 
prediction of admission. If they said no, we assigned alternate 
disposition that included discharge, transfer to another hospital 
or transfer to a non- acute care facility.

Our standard definition for ‘true admission’ included: admis-
sion to hospital regardless of admitting service, admission 
recommended but declined by patient (leaving against medical 
advice), admission for the same disease process within 48 hours 
of discharge from the ED by the consulting service, patients 
held overnight without a bed request and if the bed request was 
delayed by 12 or more hours. We selected admission to hospital 
to any service as a true admission because the EP was correct 
in that admission was warranted. We considered representation 
with admission within 48 hours of initial presentation as true 
because the patient likely should have been admitted initially. 
We selected delayed bed request patients as true admission based 
on Canadian guidelines, which recommend 12 hours as the 
90th percentile target for ED length of stay (LOS) for admitted 
patients. These guidelines suggest that patients should not spend 
more than 12 hours in the ED waiting for an inpatient bed, thus 
delays in admission decision beyond that point are equivalent 
to waiting for admission.2 If a patient’s final disposition did not 
meet any of these definitions, then alternate disposition was 
assigned.

Our proposed admission process would have EPs submit a bed 
request at the time of consultation. To estimate the ‘potential 
hours of ED stretcher time saved’, we used patient encounters 
with correct admission predictions and created a model with 
a few assumptions. First, we only included patients for which 
admission was accurately predicted because these are the only 
cases where time could have been saved. Second, we assumed the 
time to inpatient bed did not change. The final assumption was 
assigning a minimum amount of time that consulting services 
require to assess the patient in the ED. Our current hospital 
policy gives services 3 hours to make a disposition decision, 
so we assumed 3 hours was the minimum amount of time an 
admitted patient would spend in the ED after a consultation was 
requested.

Recall that the admission delay time is composed of the time to 
bed request (time from consultation to initiation of bed request) 
and the time to inpatient bed (time from bed request until ED 
exit) (figure 1). To estimate time saved, we first assessed the total 
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Figure 2 (A) Estimation of ED stretcher time saved where the time to 
inpatient bed (TIB) is held constant and greater than 3 hours. Time saved 
is equal to the time to bed request (TBR). (B) Estimation of ED stretcher 
time saved, where the TIB is held constant and less than 3 hours. Time 
saved is equal to the TBR less the difference in TIB and minimum consult 
time of 3 hours.

Figure 3 Flow chart of study enrolment. EP, emergency physician.

admission delay time. If it was less than 3 hours, then no time 
could have been saved as the patients stayed less than the allotted 
time for a consultant assessment. If the admission delay time was 
longer than 3 hours and the ‘time to inpatient bed’ was greater 
than 3 hours, the time saved is equal to the ‘time to bed request’ 
(figure 2A). If the admission delay time was more than 3 hours, 
but the ‘time to inpatient bed’ is less than 3 hours, it is the lack of 
bed request causing delays. Therefore, time saved would be the 
‘time to bed request’ less the difference between the minimum 
consult time (3 hours) and the ‘time to inpatient bed’ (figure 2B).

sample size
Sample size estimations were calculated according to sensi-
tivity and specificity testing based on previously published 
data.14 We initially attempted to calculate sample size based 
on work by Steinberg et al15 focusing on the positive predic-
tive value (PPV). Unfortunately, this calculation required more 
variables than were available; thus, we used sensitivity instead. 

We defined prevalence as the percentage of consulted patients 
that were admitted which, based on two previous Canadian 
studies, was 55.9%.6 16 We assumed the sensitivity was 90% 
based on a previous Canadian study.15 We arrived at 424 
patients by averaging the sample sizes for 50% and 60% preva-
lence. We wanted to balance campus, shift and day of the week 
to account for confounding due variations in patient presen-
tations, staffing and patient volume. We separated days of the 
week into three groups: weekends (Saturday and Sunday), busy 
weekdays (Monday and Friday) and normal weekdays (Tuesday, 
Wednesday and Thursday). We chose to collect data on two 
separate day, evening and night shifts at each campus for each 
weekday group. Matching these factors required a minimum of 
36 shifts, and factoring in our patient volumes and consultation 
rates, our sample size estimate was 432.

statistical analysis
Simple descriptive statistics using mean with SD or median with 
IQRs are presented. We calculated EP’s ability to predict admis-
sion for 11 selected medical and surgical services using sensitivity 
(percentage of actual admitted patients predicted), specificity 
(percentage of actual alternate dispositions predicted), PPV 
(percentage of admission predictions yielding admission) and 
negative predictive value (NPV) (percentage of alternate disposi-
tions yielding an alternate disposition) with 95% CIs. We deter-
mined the proportion of agreement between EPs and consultant 
services for admission, alternate disposition and total predictions 
using Cohen’s kappa. Baseline patient characteristics for each 
prediction were compared via an independent sample t- test for 
continuous and a χ2 test for categorical variables, where statis-
tical significance was a two- sided p value <0.05. We completed 
statistical analysis using Vassar Stats online calculator located at 
http:// vassarstats. net/.

resulTs
Characteristics of study subjects
In total, there were 472 consecutive predictions made during 
the study period accounting for all consultations during sampled 
shifts. Eighteen patients were excluded as outlined in figure 3, 
most commonly because the consultation was cancelled (n=5) or 
moved to an outpatient setting (n=3). Enrolment was stopped 
after 30 shifts because the sample size had been surpassed. 
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Table 1 Patient characteristics (n=454)

Total 
consultations
(n=454)

Admission
(n=307)

Alternative 
disposition*
(n=147)

Age, mean, year (range) 60 (18–99) 65 (18–99) 51 (18–94)

Male, n (%) 220 (48.5) 150 (48.9) 70 (47.6)

Arrived by ambulance, 
n (%)

214 (47.1) 180 (58.6) 34 (23.1)

Ottawa Hospital Campus, n (%)

  Civic 228 (50.2) 147 (47.9) 81 (55.1)

  General 226 (49.8) 160 (52.1) 66 (44.9)

Time of consultation, n (%)

  Day (08:00–16:00) 125 (27.5) 79 (25.7) 46 (31.3)

  Evening (16:00–24:00) 213 (46.9) 148 (48.2) 65 (44.2)

  Overnight (00:00–08:00) 116 (25.6) 80 (26.1) 36 (24.5)

CTAS score, n (%)

  2 204 (44.9) 152 (49.5) 52 (35.4)

  3 231 (50.9) 152 (49.5) 79 (53.7)

  4 18 (4.0) 3 (1.0) 15 (10.2)

  5 1 (0.2) 0 (0.0) 1 (0.7)

Time, median, hour (IQR†

  Time to bed request 
(TBR)‡

3.5 (2.0-5.3) 3.4 (2.1- 5.0) 3.6 (1.9-6.1)

  Time to inpatient bed 
(TIB)§

N/A 6.1 (1.6-15.9) N/A

  Total ED LOS¶ 13.4 (8.4-21.4) 15.8 (10.0-14.6) 8.9 (5.8-14.4)

TBR/ED LOS, mean, % (SD) 31.1 (20.8) 24.2 (16.2) 43.1 (22.3)

TIB/ED LOS, mean, % (SD) N/A 42.3 (26.3) N/A

*Alternate disposition is composite of any other disposition except admission, including 
discharge home or transfer to another facility/long- term care.
†Six patients were removed from time data analysis as disposition was entered by EP 
to transfer to the other site: five from admission predictions and one from alternative 
disposition.
‡Measured from time consultant service requested until bed request entered.
§Measured from bed request until ED exit.
¶Measured from time of patient’s arrival until the patient exits the department.
CTAS, Canadian Triage Assessment Score; EP, emergency physician; IQR, Interquartile range; 
ED LOS, ED length of stay; TBR, time to bed request; TIB, time to inpatient bed.

Table 2 Emergency physician predictions by consulting services (N=454)

Test characteristics, % (95% CI)

n sensitivity specificity PPV nPV

General surgery 47 100.0 (88.0 to 100.0) 63.6 (31.6 to 87.6) 90.0 (75.4 to 96.7) 100.0 (56.1 to 100.0)

Gynaecology 23 75.0 (42.8 to 93.3) 90.9 (57.1 to 99.5) 90.0 (54.1 to 99.5) 76.9 (46.0 to 93.8)

Orthopaedic surgery 58 84.0 (63.1 to 94.7) 87.9 (70.9 to 96.0) 84.0 (63.1 to 94.7) 87.9 (70.9 to 96.0)

Other surgical* 46 81.8 (59.0 to 94.0) 95.8 (76.9 to 99.8) 94.7 (71.9 to 99.7) 85.2 (65.4 to 95.1)

Intensive care 3 100.0 (31.0 to 100.0) ND† 100.0 (31.0 to 100.0) ND†

Internal medicine 122 96.5 (90.8 to 98.9) 28.6 (5.1 to 69.7) 95.7 (89.7 to 98.4) 33.3 (6.0 to 75.9)

Cardiology 35 90.0 (66.9 to 98.2) 86.7 (58.4 to 97.7) 90.0 (66.9 to 98.2) 86.7 (58.4 to 97.7)

Other medicine‡ 33 85.0 (61.1 to 96.0) 100.0 (71.6 to 100.0) 100.0 (77.1 to 100.0) 81.2 (53.7 to 95.0)

Oncological services§ 27 86.9 (65.3 to 96.5) 75.0 (21.9 to 98.7) 95.2 (74.1 to 99.7) 50.0 (13.9 to 86.0)

Family medicine 18 100.0 (78.1 to 100.0) ND† 100.0 (78.1 to 100.0) ND†

Psychiatry 42 68.2 (45.1 to 85.3) 80.0 (55.7 to 93.4) 78.9 (53.9 to 93.0) 69.5 (47.0 to 85.9)

Total 454 90.5 (86.7 to 93.5) 84.2 (77.0 to 89.8) 92.8 (89.8 to 95.0) 79.6 (73.4 to 84.7)

*Other surgical specialties including otolaryngology, neurosurgery, ophthalmology, oral maxillofacial surgery, plastic surgery, thoracic surgery, trauma surgery, urology and 
vascular surgery.
†Calculation cannot be performed because of division by zero.
‡Other medicine services including haematology, gastroenterology, infectious disease, nephrology, neurology and respirology.
§Oncological services include medical, radiation and haematological oncology.
N, total number of patients; n, number of patients for that service; ND, not determinable; NPV, negative predictive value; PPV, positive predictive value.

Characteristics of the 454 included patients were: mean age 
60 years with SD of 22 years, 48.5% male, 46.9% evening 
presentation and 69.4% were admitted (table 1). There were no 

significant differences between admitted and alternate disposi-
tion patients with respect to sex, campus or time of consultation. 
Admitted patients were older, more likely to arrive by ambulance 
and have CTAS scores of 2. Alternate disposition patients were 
more likely to have a CTAS score of 4, but no difference was 
found between admitted and alternative disposition patients for 
CTAS scores of 3. Patients predicted to be admitted had signifi-
cantly longer ED LOS at 15.8 hours (IQR 10.0-14.6) compared 
with 8.9 hours (IQR 5.8-14.4).

Primary outcome results
Overall, EPs predicted admission with sensitivity of 90.5% (95% 
CI 86.7% to 93.5%) and a specificity of 84.2% (95% CI 77.0% 
to 89.8%). The PPV was 92.8% (95% CI 89.8% to 95.0%) and 
NPV was 79.6% (95% CI 73.4% to 84.7%). In other words, 
EPs correctly predicted 92.8% of patient admissions at the time 
of consultation. The EPs’ disposition predictions by service are 
summarised in table 2. The PPVs were all above 90% except 
for orthopaedic surgery (84.0%; 95% CI 63.1% to 94.7%) 
and psychiatry (78.9%; 95% CI 53.9% to 93.0%). The most 
commonly consulted service was internal medicine with 122 
consultations (26.9%), which also had the highest PPV at 95.7% 
(95% CI 89.7% to 98.4%). Agreement between consultant deci-
sion and EP prediction showed kappa values for all dispositions, 
admission and alternate disposition predictions were 0.885 
(95% CI 0.852 to 0.912), 0.846 (95% CI 0.802 to 0.882) and 
0.692 (95% CI 0.616 to 0.760), respectively.

There were 52 incorrect predictions of which 22 were incor-
rect admission predictions. Of these, four were admitted to 
hospital within 10 days, seven patients asked to be managed 
as an outpatient and three had bedside procedures completed 
that facilitated discharge. Of the 30 incorrect alternate dispo-
sition predictions, five had new results that changed the diag-
nosis, three were social admissions because of a deficiency in the 
community and six were discharged in <24 hours.

secondary outcome results
There were 13 patient encounters that were removed from the 
time estimation analysis because the disposition times were 
entered by the EPs (transfer to other campus for admission) or 
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Table 3 Potentially saved ED stretcher time for admitted patients by 
service (N=272)

n
Total time 
saved*, hour

Time saved per 
patient, hour (sd)

General surgery 35 90.9 2.6 (2.3)

Gynaecology 8 23.3 2.9 (4.8)

Orthopaedic surgery 21 61.8 2.9 (3.6)

Other surgical† 13 27.9 2.1 (1.7)

Intensive care 3 7.7 2.6 (4.4)

Internal medicine 108 422.9 3.9 (3.2)

Cardiology 18 71.4 4.0 (2.7)

Other medicine ‡ 15 48.6 3.2 (2.0)

Oncological services§ 18 64.4 3.6 (2.2)

Family medicine 18 55.8 3.1 (1.8)

Psychiatry 15 47.5 3.2 (1.4)

Total 272 922.1 3.4 (2.8)

*Calculated assuming the emergency physician initiated a bed request at the time 
of consultation and the time to inpatient bed was unchanged.
†Other surgical specialties including otolaryngology, neurosurgery, ophthalmology, 
oral maxillofacial surgery, plastic surgery, thoracic surgery, trauma surgery, urology 
and vascular surgery.
‡Other medicine services including haematology, gastroenterology, infectious 
disease, nephrology, neurology and respirology.
§Oncological services include medical, radiation and haematological oncology.
n, number of patients.

the patient did not get a bed request submitted (patients held 
for >12 hours or overnight without a bed request). Approxi-
mately 922.1 hours of ED stretcher time could have been saved 
over the 5- month study period (approximately 30.7 hours per 
8- hour shift, 3.4 hours per patient) if EPs initiated a bed request 
at time of consultation when admission was predicted. Results by 
consulting services are presented in table 3. For correct admis-
sion predictions, it took longer for the service to request a bed 
than for the patient to get to it in 33.1% of cases, with the mean 
bed request delay representing 24.2%±16.2% of their ED LOS.

dIsCussIOn
We completed a prospective cohort study examining EPs’ abil-
ities to predict patient admission at the time of consultation. 
We demonstrated that EPs correctly predicted 92.8% of patient 
admissions at the time of consultation for a variety of medical 
and surgical services in a large tertiary academic centre. EPs and 
consultant services had high levels of agreement on patients 
needing admission to hospital with a kappa of 0.846 (95% CI 
0.802 to 0.882). We calculated 922.1 hours of ED stretcher 
time could have been saved during the study period if EPs could 
initiate a bed request concurrently with consultation when 
admission was predicted. Admitted patients were older, more 
likely to arrive by ambulance and have CTAS scores of 2; this 
is not unexpected as admitted patients tend to have more acute 
illnesses. Patients predicted to be admitted had significantly 
longer decision delays and ED LOS, which was also anticipated.

Our EPs were able to predict admission at higher rates than 
previous studies because they had completed their full patient 
assessment and most of the work- up when their predictions were 
reported. Previously published studies collected predictions at 
different points in the patient visit and without the results of any 
investigations.7 10–13 17 Thus, we expected our EPs to be more 
accurate because their decisions were more informed.

Predictions for surgical services were slightly less accurate 
than those for medical services. When reviewing the errors, the 

most common reasons for surgical consultation were to perform 
a procedure out of the EP’s scope of practice (eg, arthrocentesis 
of prosthetic joint) or they could not complete themselves (eg, 
inadequate hernia reduction). In the first situation, EPs did not 
have results from the definitive diagnostic test (eg, synovial fluid 
cell counts), which would have influenced their decision. In the 
second situation, their inability to complete the procedure likely 
influenced their decision for admission. Furthermore, ‘tradi-
tional’ surgical issues that classically required surgical opinion 
are now being more aggressively treated in the outpatient setting 
after a brief period of observation (eg, bowel obstruction that 
resolves after gastric decompression). Finally, although some 
surgical procedures can be performed in an urgent outpatient 
manner, in some cases consultants admitted patients to expe-
dite surgery due to constraints on time or resources that the 
EP would not be aware of (eg, clinic closed for 2 weeks). Since 
EPs had to make a prediction prior to consultation, it would be 
impossible to know this ahead of time. For psychiatry, the PPV 
was 78.9%, which is similar to previous studies (66%–87%).18–20 
Reasons for lower prediction abilities include psychiatry’s ability 
to spend more time obtaining collateral history, arrange rapid 
outpatient follow- up with crisis services not available to EPs and 
psychiatrists’ comfort with discharging suicidal patients.

We placed a higher importance on PPV and sensitivities rather 
than NPV or specificity because these test characteristics focus on 
patient admission and we are proposing a change to the admis-
sion process. The NPV and specificity are measuring cases when 
EPs should have initiated a bed request and any time savings 
would have been lost. Additionally, all patients were seen by 
consultants who decided their final disposition prior to leaving 
the ED. At our institution, once the consultant has accepted the 
patient in consultation, they are now responsible for the patient, 
so the risk of inappropriately discharging patients (false nega-
tive) is borne by the consultants, rather than the EPs.

A consequence of an admission process like this is that EPs 
are likely to overcall admissions, and consequently there would 
have been 22 incorrect bed requests during our study period. 
However, this represents a very small number (7.4%) of EP 
predictions, and it is felt to have a minimal impact because 
changes to bed requests are common. The admissions office felt 
that 22 bed cancellations over 5 months would be an insignif-
icant change, creating a single additional bed cancellation per 
week.

There are some limitations to this study. First, it is a single- 
centre Canadian study conducted at an academic centre with a 
linear admission process, thus the generalisability of our results 
will be dependent on local practices and healthcare systems. 
Second, we used convenience sampling of shifts and as such 
it may not reflect all patient presentations and all EPs ability 
to make predictions. Third, we removed high acuity patients 
(STEMI, stroke, CTAS 1 and so on) as including them could have 
improved our prediction abilities, and finally, there was a risk of 
contamination bias if the EP spoke with the consulting service 
prior to recording their prediction. The impact of this was felt to 
be negligible for two reasons: first, the principal investigator was 
physically in the ED collecting data in real time and predictions 
were consistently gathered before discussion with consultants; 
second, pragmatically, if we adopted a simultaneous bed request 
and consultation process, discussions between EPs and consulted 
services would occur.

Based on our calculations, we estimate that patients who were 
admitted spent approximately 30.7 hours per shift waiting in ED 
stretchers for consultants’ admission decisions. This approxi-
mates to 900 hours per month and 10 800 hours per year. Over 
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a third of admitted patients waited longer for a consultant to 
initiate a bed request than to access an inpatient bed; waiting 
represented over 24% of their ED visit. These long periods of 
delayed consultant decision making significantly contribute to 
ED crowding by using ED resources needed to see new patients. 
This time is what we are hoping to recover by running parallel 
admission and consultation processes. Internal medicine, which 
has the most consultations, longest ED stays and highest PPV is 
the anticipated target for a pilot project exploring a new admis-
sion process because it would allow us to gain the most ED 
stretcher time.

In conclusion, we demonstrated that EPs from a large, tertiary 
academic centre correctly predicted 92.8% of patient admissions 
at the time of consultation and could have saved over 922 hours 
of ED stretcher time if they initiated a bed request simultane-
ously. Crowding is a reality for EDs worldwide. While some 
solutions are either found or imposed, we believe many systems 
could benefit from EP- initiated hospital admissions to decrease 
the amount of time admitted patients spend waiting in the ED.
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