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The ED-inpatient 

Interface: A User’s 

Guide 



What are we trying to 

achieve? 

A made-up number or better care for 

our patients? 



Our day jobs 

• We work at one of Australia’s leading hospitals 

• Over 700 beds, over 60 000 ED presentations/year 

• 90 000 admissions to ward/year 

• Over 750 000 outpatient appointments/year 

• Nearly 1000 doctors, 6000 staff 

• Massive basic science and clinical research facility 

• Like most Australian hospitals, no health systems 
research 

• We are not managers/administrators but systems 
physicians 

 





Outline 

1. What is the ED-inpatient interface? 

2. Why is it important? 

3. What do we know about it? 

4. Should we care about it? 

5. How can we improve it? Tools for change. 

6. The future of the ED-inpatient interface 

 



What is the ED-inpatient interface 

(EDii)? 

• Transfer of patient care from ED clinicians to inpatient 

clinicians 

• Not a place, but a process 

• Often a complicated period of shared care 
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Risk, Tension, Politics     Scale,  Difficulty 



The ED-inpatient interface (EDii) 

• Sickest, most complex patients 

• At their most vulnerable 

• Patients are harmed with EDii dysfunction 

 

 
Fatovich, D.M., Y. Nagree, and P. Sprivulis, Access block causes emergency 

department overcrowding and ambulance diversion in Perth, Western 

Australia. Emerg Med J, 2005. 22(5): p. 351-4. 

 



EDii is important 

• scale 

 -8 million ED attendances/ year 

-2.5 million of these patients admitted/year 

 

 
Australian Institute of Health and Welfare, Australian Hospital Statistics 2013-2014, 

Emergency department care. Commonwealth Government Canberra. p19. 

 



EDii is important 

• Cost 

 

Average cost of ED admission $8 280 

30 000 ED admissions/year  

$248 400 000/year at PAH is spent on Edii 
 

 

HIMS data PAH accessed September 2015 



EDii is important 

• Politics 

 It’s the only area of practice where politicians have 

imposed time targets for clinical care…without a 

robust system for monitoring patient outcomes 

 
Stokes, B., Four Hour Rule Program Progress and Issues Review, in Delivering a Healthy WA, D.o. 

Health, Editor 2011, Government of Western Australia. p. 1-84. 

 



EDii is hard 

1. Complex negotiation between clinical services 

  (each team has different priorities)  

2. Incomplete available clinical information and 

diagnostic uncertainty 

3. Rapid changes in patient condition  
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What do we know about EDii? 

• Not much (remarkable given the NEAT!) 

• Because traditionally siloed 

• Lots of ED research 

• Lots of inpatient research 

• Nothing much on the interface  

-care delivered by separate tribes 

-data across the interface not linked  
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EDii dysfunction 

• Access Block:  

-Proportion of patients waiting >8 hours to get to an 

inpatient bed 

 

-Is a symptom of EDii dysfunction 

-Lack of inpatient beds is just one cause of Edii 

dysfunction… 
 

Richardson, D.B., Access block point prevalence study 2014: 4-hour target still out of reach, in 

Australian College of Emergency Medicine Conference -2014, ACEM, Editor 2014: Melbourne 



How do we know if the EDii is 

functioning well? 

• Process measures in part 

• Need to look at outcomes for patients who are subject 

to the interface  

• Mid Staffordshire- process measures OK but 

outcomes were not… 
 
Wood, H., Fontain, P., Harvey, D., Catford, G., Hills, A., Holland, B., Investigation into Mid Staffordshire 

NHS Foundation Trust, Commission for Healthcare Audit and Inspection, Editor 2009.  
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PAH 2011 



Why should I care about EDii? 

• Overcrowding is an ED problem: don’t care about 

NEAT 

 

 

 

 

• Because we were so bad at NEAT< forced to 

collaborate and work on Edii 

• Didn’t do that until we went to the library and really 

started to look  





  NEAT Dashboard Princess Alexandra Hospital 
Pre Implementation Post Implementation 

2011 2012 2012 / 2013 

  Quality and Clinical Outcome Measures 
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  Re-presentation to PAH ED < 48 hrs of discharge from ED 3.4 2.8 2.6 2.8 3.1 3.1 3 3.8 3.8 3.4 3.1 3.2 

  Inpatient mortality for patients admitted from PAH ED (%) 2 2.4 2.5 2.6 2.3 2.3 2 1.6 1.7 1.2 1.1 1 

  PAH Standardised Hospital  Mortality Ratio 80 85 85 74 61   

  RRT calls to PAH inpatients admitted < 24 hrs from PAH  

  (rate per 1000 admissions) 
4.9 8.1 7.3 6.7 9.4 8.3 10 8.9 9.9 14 13 13 

  Cardiac Arrest calls to PAH inpatients admitted  < 24 hrs from PAH   

  (rate per 1000 admissions) 
1.4 0.9 0.9 1 1.1 0.4 1.1 1.4 1 0.8 1.1 0.5 

PAH NEAT Safety Dashboard 



Sullivan, Clair M., Staib, Andrew, Flores, Judy, Aggarwal, Leena, Scanlon, Alan, Martin, 
Jennifer H., and Scott, Ian A. (2014). Aiming to be NEAT: safely improving and sustaining 
access to emergency care in a tertiary referral hospital. Aust. Health Review 38, 564–574 



EDii is important 

• Clinical risk 

-eHSMR vs elective HSMR  

-EDii is where errors occur  

 

 

 
Richardson, D.B., Increase in patient mortality at 10 days 

associated with emergency department 

overcrowding. Med J Aust, 2006. 184(5): p. 213-6. 

 

  

 

Improvement in HSMR over time at PAH 
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Why should we care about EDii? 

• Halving our ED LOS been associated with a halving of 

ED-inpatient mortality  

• Reduction in cardiac arrests within 24hrs admission 

• Improved patient satisfaction 

• Improved morale and collaboration across the ED-

inpatient interface 

• Very low cost (work smarter): we halved LOS without a 

CDU or MAU 





Slope = -1.802 ± 0.207 

Y-intercept = 116 ± 4.689 

X-intercept =  64 

R2 = 0.873 

P<0.0001 

Emergency HSMR and Inpatient NEAT: An Even 
More Powerful Association 

Sullivan C, Staib, A., Eley, R., Scanlon, A., Flores, J., Scott, I. NEAT metrics of the ED-inpatient interface: measures of 
patient flow and mortality for emergency admissions to hospital. Australian Health Review. 2015 May 18. doi: 
10.1071/AH14162. [Epub ahead of print] 

 





Which patients are more sensitive to the quality of the ED-inpatient interface? 

Sullivan C, Staib, A., Eley, R., Scanlon, A., Flores, J., Scott, I Who is less likely to die in association with 
improved National Emergency Access Target compliance for emergency admissions in a tertiary 
referral hospital?. Australian Health Review. 2015 May 18. doi: 10.1071/AH14242 [Epub ahead of 
print] 



Which diseases are more sensitive to the quality of the ED-inpatient interface? 

Sullivan C, Staib, A., Eley, R., Scanlon, A., Flores, J., Scott, I Who is less likely to die in association with improved 
National Emergency Access Target compliance for emergency admissions in a tertiary referral hospital?. Australian 
Health Review. 2015 May 18. doi: 10.1071/AH14242 [Epub ahead of print] 



How can we improve our EDii? 

• Culture change: the end of “The Wall” 

• Prioritising unscheduled care (after all they have the 

highest risk of dying..) 

-always having a med reg available 

-direct to ward admissions 

-clinicians managing patient flow  

-traditional markers of patient flow pretty useless 



Process Measures that matter 



ED Attendances and NEAT 

Sullivan CM ,Staib, A et al. (2015) Metrics of the ED-inpatient interface 
Australian Health Review on line early May  2015  



Midnight Hospital Occupancy and NEAT 

Sullivan CM ,Staib, A et al. (2015) Metrics of the ED-inpatient interface 
Australian Health Review on line early May  2015   



Practical Access Number for 

Emergency and NEAT 

Sullivan CM ,Staib, A et al. (2015) Metrics of the ED-inpatient interface 
Australian Health Review on line early May  2015   



Inpatient Cubicles in Emergency 

Sullivan CM ,Staib, A et al. (2015) Metrics of the ED-inpatient interface 
Australian Health Review on line early May  2015    



The EDii Patient Safety Dashboard  

Linking Process Measures and 

Outcomes 









THAW 
• T- Target your efforts 

• H- Heads of units model the way 

• A- Access data 

• W-Work at it 

 



Breaking down the ED-inpatient interface using the THAW 
model at PAH has: 

• has improved admitted NEAT from 10 to 50% 

• been associated with a halving of ED-inpatient mortality  

• Reduction in cardiac arrests within 24hrs admission 

• Improved patient satisfaction 

• Improved morale and collaboration across the ED-inpatient 
interface 

• Very low cost (work smarter) 

 

 

 



Answers... 

• Culture change takes 

• 1. Trust 

• 2. Data  

• 3.Patients must be the focus 

 

Every decision based on these three principles....the rest 

is easy... 

 



CASPER 

 



CASPER 

• This service does provide a single point of entry for 

patients referred from the PAH ED for general 

cardiology admission. 

•   The aim is to provide streamlined high level referral 

for quick definitive care for our patients.  

 



CASPER 

• Cardiology Process: cardiology advanced trainee 

(CASPER) discusses case. CASPER reg contacts the 

relevant cardiology registrar for admission on ward.  

•  In the unlikely event that the patient is not appropriate 

for cardiology admission, CASPER reg refers back to 

ED.  



Adverse Outcomes 
• One cardiac arrest in CASPER cohort, not enough 

numbers pre or post to show significant difference. 

 

• Zero RRT activations within 24hours (pre or post)  

 

• Inpatient Transfers (exc cath lab):  

    4 pre, 3 post 



Cardiology NEAT compliance  

• Increased significantly for the 80 CASPER patients (92 

pre-intervention patients arriving over business hours) 

from 64.1 to 85.0% (z=3.106, p=0.0018).  

 

• Out of hours NEAT was not different for the pre and 

post periods at 41.1 and 45.9 percent, respectively 

(z=.8558, p=0.3897). 



ED Length of Stay pre and post CASPER intervention 

    N= ED 

LOS 

(mins) 

SD F   P value  

Pre-

interventio
n 

In hours  92 265.9 124.7 4.243 0.04 # 
Out of 
hours 

151 306.70 163.05 14.287 <.001 * 

    

Post-

Interventio

n 

  

  

CASPER 80 199.40 101.84 27.090 <.001 † 
Out of 
hours 

162 327.69 208.33 .694 >.05 ‡ 

# Pre intervention in hours compared to pre-intervention out of hours 
* Pre intervention in hours compared to Post intervention in hours (CASPER time) 
†Post intervention in hours (CASPER) compared to Post intervention out of hours 
‡Pre intervention out of hours compared to Post intervention out of hours   



Ward Length of Stay pre and post CASPER intervention  

    N= WARD 

LOS 
(Days)  

SD F   p 

Pre-intervention In hours 92 2.44 2.95 0.191 0.662 # 

  Out of hours 151 2.61 3.02 0.506 0.478 * 

    

Post-Intervention CASPER 80 2.15 2.21 2.995 0.085 † 

  Out of hours 162 2.88 3.43 2.58 0.662 ‡ 

# Pre intervention in hours compared to pre-intervention out of hours 
* Pre intervention in hours compared to Post intervention in hours (CASPER time) 
†Post intervention in hours (CASPER) compared to Post intervention out of hours 
‡Pre intervention out of hours compared to Post intervention out of hours   



Adverse Outcomes 
• One cardiac arrest in CASPER cohort, not enough 

numbers pre or post to show significant difference. 

 

• Zero RRT activations within 24hours (pre or post)  

 

• Inpatient Transfers (exc cath lab):  

    4 pre, 3 post 



EDii is hard 

4. The unscheduled nature of the care competing with      

scheduled events for inpatient teams 

5. Limited resources including ED pressures 

(overcrowding) and inpatient pressures (limited bed 

availability) 

6. Time pressures 

 
Sullivan C and Staib A The Health Advocate  IN PRESS  



Future of EDII 

• Maturity…patient focus nearly normal now 

• Digital especially at PAH 

• Chance for data driven systems physicians to optimise 

patient outcomes and efficiency 



Summary 

• EDII really important 

• Quality of EDII in your hospital likely to affect mortality 

• Data driven low cost clinical redesign can improve 

mortality 





Should we be thinking about Edii 

differently? 

• The quality of EDii affects patient outcomes 

• Systems view rather than individual patient view 

• When does a patient requiring emergency admission 

become our patient? 

 



OPD 

Teaching 
and 

Research 

Our ward 

ED 
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What are we Trying to 

Achieve? 

A number or better care for our 

patients? 




