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What is the EDii?

 The EDii can be defined as the 

dynamic, transitional phase of 

patient care in which responsibility 

for, and delivery of care, is shared 

between ED and inpatient  

hospital services. 

 The EDii is characterised by a 

complex interplay of patient, 

hospital and system factors



What is digitization?

• Digital transformation of healthcare is 

occurring rapidly across the world

• Queensland has undertaken a major digital 

hospital project with 25 hospitals planned 

over the next 2 years

• PAH was the exemplar site undergoing rapid 

digital transformation over a three week 

period in December 2015

Sullivan C, Staib A, Ayre S, Daly M, Collins R, Draheim M, et al. Pioneering digital 

disruption: Australia's first integrated digital tertiary hospital. The Medical journal of 

Australia. 2016;205(9):386-9



Aim

 to assess the impact of digital transformation of the 

EDii on hospital process measures and clinical 

outcomes for patients requiring emergency admission 

to hospital.



Methods

– retrospective pre-post intervention study 

– two 12 month periods were compared. 

– standardisation of data elements between the two systems to enable comparison

• state-wide implementation of new Emergency Data Collection System to enable 

comparison

• clinical outcome data mainly from non-iEMR sources

– statistics

• measures for each group compared using t test for parametric continuous variables

• Mann Whitney U test for non-parametric continuous variables

• eHSMR calculated denovo, p value calculated by comparing log of SMR ratios to a normal 

distribution



Measures

 Process

– Total four-hour rule compliance

– EDii four-hour rule compliance

– Average ED length of stay

– EDii average EDLOS

 Patient Outcomes

– eHSMR

– Raw Mortality

– Cardiac Arrest within 24 hours of 

admission

– Rapid Response team calls 

within 24 hours of admission



Table 2. Group characteristics for the pre and post intervention cohorts

Pre-intervention Post-intervention p value

Patient Characteristics N=62,374 N=60,359

Age (mean years ± standard deviation) 47.01±20.29 46.73±20.18 0.035

Sex Men 56.8% 56.8%
0.426

Women 43.2% 43.2%

Discharge destination Home 41.5% 37.4% <0.001

Inpatient 30.5% 31.7% <0.001

Short Stay Unit 16.6% 19.3% <0.001

ED Mental Health Unit 6% 6.3% 0.02

Other Hospital 0.9% 0.8% 0.05

Left against medical advice 

or did not wait

4.5% 4.4% 0.76

Died in the ED 0.1% 0.1% 0.76

Australasian Triage 
Scale 

1
2
3
4
5

1.8%
20.6%
49.8%
22.2%
5.5%

2%
20.9%
50.3%
22%
4.7%

0.07
0.13
0.9

0.39
<0.001

Pre-intervention time period: 28/11/2014 to 28/11/2015
Post-intervention time period: 1/03/2016 to 28/02/2017

Group Characteristics 



Process Results

% N % N
Overall 4HR 
compliance 

67.2% 62, 374 62.0% 60, 359 <0.001

EDii compliance 31.0% 19, 044 23.7% 19, 115 <0.001

ED LOS measures

(hh:mm)

Pre-

intervention

Post-intervention p value 

Number of 

patients

62,374 60,359 <0.001

ED LOS (median, 

range) 

3:26 (0 to 

46:19)

3:39 (0 to 23:57) <0.001

ED LOS EDii

patients (median, 

range) 

5:54 (0 to 

46:19)

6:38 (0:01 to 23:57) <0.001





Outcome Results

Patient Outcome 
Measures for EDii 
patients

Pre-intervention Post-intervention p value

% n % n

Rapid response 
team calls

0.5% 287 0.7% 399 <0.001

Cardiac arrest 0.008% 5 0.013% 8 0.27

Raw Inpatient 
mortality

1.9% 362 1.6% 307 0.016

eHSMR 0.78 0.71 0.14



Discussion 

 Slowing of process measures

– digital deceleration- particularly noticeable in the EDii patient 

group

 Reduction in mortality

– potential decoupling of the 4-hour rule compliance/mortality 

relationship across a digital EDii

– possibly due to increased availability of information across EDii 

or new models of care based on digital platform



Limitations
– retrospective observational study

– associations not causation

– confounding by other changes impacting on this complex adaptive 

system

– sample size

• Even these large numbers not large enough to answer all questions (eg eHSMR)

Strengths
– real-world practice in complex adaptive system 

– otherwise stable change environment at et the time of the study

– first to publish this type of data in fully digitized EDii environment



Conclusions

 Digitization was associated with slowing of process measures at the EDii

 This slowing was not associated with a worsening in patient outcomes at the 

EDii

 Larger and multi-site studies required once enough hospitals are digitized

 The understanding that digital deceleration will occur, but that with good 

patient outcome monitoring, worsening of key patient outcomes is not likely 

to occur now holds a key place in digital transformation planning.



FUTURE OF THE EDII AND TRANSLATION 

OF WORK



Future of the Digital EDii



Contribution to body of knowledge and 

translation into practice 
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