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Introduction

 Evidence = First step in process to recommend a “Best” Metric
e Quality and Strength of Evidence for Association with Quality of Care

* 12 prior systematic reviews
* All Low or Very Low quality
* Selection bias
* Poor Evidence = Good Evidence
* Imprecision = Still no answer



Introduction

* 12 prior systematic reviews

* One with a firm conclusion: Stang et al 2015
* Based on 32 studies

* “How many times were these metrics related to quality?”
* Number in the Waiting Room 10
* ED Occupancy 9
* Number of Boarders 9

* No consideration
» Strength (direction) of association
 Different quality of evidence
* Which aspects of quality are more important
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Results

2052

568

198

)

Identification

Screening

Included

Additional records identified
through other records
(n=557)

Records identified through
database searches
(n=2095)

Records after duplicates removed

(n=2052)

Title / Abstract
Records excluded
(n =1484)

Records screened
(n=2052)

Not Study n=116
Not ED n=377
Not Crowding n=584
No Metric n=59

No Comparator n=348

Full-text articles excluded

Full-text articles assessed (n=2370)
£ s, Not Study n=90
for eligibility Not ED n=10
(n=568) Not Crowding n=23

r

Studies included in
qualitative synthesis

No Metric n=10
No Comparator n=158
Duplicate n=15
Awaiting classification n=13
No Full Text Available n=27
Level 5 Evidence n=24

(n=198)
Prior Review Articles on Studies included in
Same Topic quantitative synthesis
(n=15) . (meta-analysis)
(n=0)
Time Metrics™® Occupancy Workload Compound Other Metrics*
(n=170) Metrics™® Metrics™® Metrics*® (n=12)
(n=177) (n=287) (n = 40)
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1484

370

Not ED
Not Crowding
Not Studies
Not Comparing
No Full Text
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Parameter Descriptor n=198
Setting 60% from North America
Study Type 98% Observational

Level of Evidence*
n=486

Metric Category™
n=486

33% at Low risk of bias

1/3 Time
1/3 Occupancy
1/3 Other

Percent | w
UNIVERSITY OF AUCKLAND
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Processes

Timeliness
EDLOS
Hospital LOS

Outcomes

Donabedian Framework

Mortality
Receiving Care
DNW
Re-Presentation
Patient Experience
Staff Experience
Other



Effect Measures*

1/4 Timeliness, EDLOS
1/5 Staff Experience, Mortality

1/10 Patient Experience, DNW, Re-Presentation



GRADE Quality of the Body of Evidence

T J
Strength of Effect Risk of Bias
Dose Response Imprecise
Plausible Confounding Inconsistent
Indirect

Selective Reporting
Publication Bias



Results

* Graph show

e Quality of Evidence
 Number of Studies
e Strength of Association
* Direction of Association



Quality of Evidence

Number of Studies at Base of Bar

Indirect Occupancy (Entry Block): Evidence for Associations with Outcomes of Care n=4,732,676

High
¢ Not all potential metrics are consistently associated with worse
outcomes at Departmental Level

Diversion often used as Effect Measure
Moderate ) )
in other studies

Low

Ambulance Diversion of

Cost1 Transport Ambulatory Ambulance Re-admission
Revenue 1 Time 2 Patients  Diversion 7 days Satisfaction
Very Low
1 4 4 2 ‘ 1 \ ‘ 1 \ ‘ 1 \
Worse Better Worse Better Worse Better Worse Better Worse Better Worse Better
Receiving Care Mortality Other DNW Re-presentation Patient Experience

Darker Bar = Stronger Association B Worse with Crowding [J No Association B Better with Crowding



Stang et al.

* Number in the Waiting Room
* Number of Boarders
* ED Occupancy



Waiting Room Ocupancy: Evidence for Associations with Outcomes of Care n=806,806
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Quality of Evidence

Occupancy by Boarding Inpatients: Evidence for Associations with Outcomes of Care n=486,452

High
Moderate
Ambulance
Diversion
Low
Pain Oppotunity Adverse Adult and Recommend
Sepsis  Relief 3 LoSS  Flow  Events 3 Paediatric ED  care
Protocol ACS Crowding PainScore 1l  Settings Paediatric Paediatric Simulation Compromised
Very Low
Worse Better Worse Better Worse Better Worse Better Worse Better Worse Better
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Number of Studies at Base of Bar Darker Bar = Stronger Association B Worse with Crowding [1No Association ™ Better with Crowding



. . . a8
Total ED Occupancy: Evidence for Associations with Outcomes of Care n=2,157,976
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What About Time?



Boarding Time: Evidence for Associations with Outcomes of Care n=998,018
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Total ED LOS: Evidence for Associations with Outcomes of Care n=17,635,151
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Q
g Low Acuity
Q Settings 3
S ACS 3
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b~ Moderate
o Department Level
= EDLOS
© High Acuity
8, Settings 7
Asthma  Pain Individual EDLOS
Score Relief Intubated 1
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Aspirin
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Summary of Associations with Quality

Institute of Medicine Quality Domain

(I;:]:itiz; Timely Efficient Equitable Effective Safe
Time
Time to Assessment v v v
Treatment Time v7? v v v v7X
Boarding Time v v? v? v v
Total EDLOS* v v v v? v v
Occupancy
Waiting Room v v v ?
Treatment Area v? v v
v 7? v v v?X
v v v v v
v v v? ?X
Hospital Occupancy, v v v v'? v




Summary of Associations with Quality

Institute of Medicine Quality Domain

g:]:iti:; Timely Efficient Equitable Effective Safe
Workload
Arrivals v J /2
Waiting to be Seen V4 v /2
Acuity J?
Admissions v ?
SEAL
Compound
NEDOCS v 72 J?
EDWIN J7? J? v
READI-DV v
UL, CBS J v
OHS v v
Did Not Wait* v 4 v /7




Conclusions

* Almost all metrics associated with Time and Efficiency

* Boarding Time, EDLOS, ED Occupancy, Hospital Occupancy
* Strongest evidence for associations with Effectiveness and Safety
* Association with the critical outcome mortality

* Evidence is only part of the story

* These need to be critically appraised as Quality Indicators before
recommending them for use



Questions?



Results Time Metrics



Time to Assessment: Evidence for Associations with Processes of Care n=394,781
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Time to Assessment: Evidence for Associations with Outcomes of Care n=814,617

Quality of Evidence

High
Moderate
Actual Time
Satisfaction 9
Perception of
Admitted Discharged Care Compromise 1
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Guideline Costs
recommended Nurse Workload Admission
Investigations or Hand Hygiene Ad\.ferse Events <30 Days Post ED
Treatment Arrivals Hospital Occupancy Discharge
Very Low
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Worse Better Worse Better Worse Better Worse Better Worse Better Worse Better
Receiving Care Mortality Other DNW Re-presentation Patient Experience

Number of Studies at Base of Bar Darker Bar = Stronger Association B Worse with Crowding [0 No Association m Better with Crowding



Quality of Evidence

Treatment Time: Evidence for Associations with Processes of Care n=136,760

High
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Low

Perception of

Care Compromise
Very Low or Crowding
1 2
Better Worse Better
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Number of Studies at Base of Bar Darker Bar = Stronger Association



Treatment Time: Evidence for Associations with Outcomes of Care n=841,091
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Quality of Evidence

. . . a8
Boarding Time: Evidence for Associations with Processes of Care n=249,814
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Boarding Time: Evidence for Associations with Outcomes of Care n=998,018
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Total ED LOS: Evidence for Associations with Processes of Care n=288,519
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Total ED LOS: Evidence for Associations with Outcomes of Care n=17,635,151
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Results Occupancy Metrics



Quality of Evidence

. . . a8
Waiting Room Occupancy: Evidence for Associations with Processes of Care n=266,281
Asthma Patients
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CT abdomen
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Waiting Room Ocupancy: Evidence for Associations with Outcomes of Care n=806,806
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Quality of Evidence

Occupancy by ED Patients under Treatment: Evidence for Associations with Processes of Care n=234,386
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Quality of Evidence

Number of Studies at Base of Bar Darker Bar = Stronger Association

SIS

Occupancy by ED Patients Under Treatment: Evidence for Associations with Outcomes of Care n=59,509

High

Moderate

Australia

Low

Number waiting
Number Starting Admission
Treament Rate

Canada, Paediatric
'Under Observation'

5

Better Worse Better Worse

DNW Re-presentation Patient Experience

2

Very Low
‘ 1 \

Worse Better Worse Better Worse

Better Worse Better

Receiving Care Mortality Other

B Worse with Crowding [1No Association B Better with Crowding



Occupancy by Boarding Inpatients: Evidence for Associations with Processes of Care n=687,566
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Quality of Evidence

Occupancy by Boarding Inpatients: Evidence for Associations with Outcomes of Care n=486,452
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Total ED Occupancy: Evidence for Associations with Processes of Care n=918,647
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Total ED Occupancy: Evidence for Associations with Outcomes of Care n=2,157,976
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Results Other Occupancy Metrics / DNW



Quality of Evidence

Number of Studies at Base of Bar Darker Bar = Stronger Association

Indirect Occupancy (Entry Block): Evidence for Associations with Processes of Care n=1,041,844
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Quality of Evidence

Number of Studies at Base of Bar

Indirect Occupancy (Entry Block): Evidence for Associations with Outcomes of Care n=4,732,676
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Quality of Evidence

Hospital Occupancy: Evidence for Associations with Processes of Care n=1,130,261
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Hospital Occupancy: Evidence for Associations with Outcomes of Care n=318,830
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Quality of Evidence

Number of Studies at Base of Bar

DNW: Evidence for Associations with Processes of Care n=6,384 Hospitals or Days
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DNW: Evidence for Associations with Outcomes of Care n=14,803,554
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Results Workload



Quality of Evidence

Number of Studies at Base of Bar Darker Bar = Stronger Association

Workload Metrics: Evidence for Associations with Processes of Care n=508,546
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Workload Metrics: Evidence for Associations with Outcomes of Care n=298,579
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Results Compound



Compound Metrics: Evidence for Associations with Processes of Care n=112,196

Quality of Evidence

High
Intensive Use Index
Moderate
Perception of _
Crowding Perceptlon of
NEDOCS 7 Crowding
PEDOCS 1 i ?g'g"g:l
Critical Bed Status SICMED 1
Low
Perception of
Crowding
Order Completion EDCS 1
pci  (Critical Bed Status NEDOCS Racial  READI-DV 2
Vital Signs ECG Crtical Bed Bias Danger
EDWIN NEDOCS Critical Bed Status EDWIN  status NEDOCS sICMED 1
Very Low
‘2\ ‘2\ 1 ‘1”2\ ‘1”4\
Worse BetterWorse BetterWorse BetterWorse BetterWorse BetterWorse BetterWorse Better
Timeliness of Care Time to Treatment Time Boarding Time ED LOS Hospital LOS Staff Experience
Assessment

Number of Studies at Base of Bar Darker Bar = Stronger Association B Worse with Crowding [1No Association B Better with Crowding



Quality of Evidence

Compound Metrics: Evidence for Associations with Outcomes of Care n=192,068

High
Qvercrowding
Hazard Scale
Moderate

Ambulance
Diversion

NEDOCS 3 Crowding

Work Score 2 Ambulance Metrics
BC Contamination Diversion
NEDOCS 1 READI-DV 1 EDWIN 3
Low NEDOCS 1
READI-DV 1
EDCS 1
Response to SAPHTE 1
Abnormal Ambulance Mediation Patient
Vital Signs Diversion Error Deterioration
EDWIN EDWIN EDWIN EDWIN NEDOCS
Very Low EDWIN 5 EDWIN 1 NEDOCS
1 1 5 2 ‘ 1 \ ‘ 1 \ ‘ 1 \
Worse Better Worse Better Worse Better Worse Better Worse Better Worse Better
Other DNW Re-presentation Patient Experience

Receiving Care Mortality

Number of Studies at Base of Bar Darker Bar = Stronger Association B Worse with Crowding [1No Association B Better with Crowding



Publication Bias?

28 studies as abstracts only

Strength of Association
Not
Category None Weak Moderate Large Quantified

Time 6 7 10 2 9

Occupancy 1 3 4 3
Workload 7 7 1

Compound 1 1 2 1 3

DNW 1 1

Total 19 18 18 3 17




