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Overview

• Background

• Overuse

• Implementation challenges

• Understanding Overuse

• CDS role, other 
implementation strategies

• Patient-centered CDS



Melnick ER, et al. Jt Comm J Qual Patient Saf. 2015;41(7):313-322. 
.

Is it a problem?



Is it a problem?

• Variation in CT ordering in 
ED patients with minor 
head injury
• 4-100% imaging rates in 

311 EPs treating 20,797 
patients across 11 EDs in 
Alberta 

Grigat et al. CJEM 2016. Abstract





Which Rule?

Canadian (2001)2

Age >65

Vomiting >2 times

Suspected Skull Fracture

Signs of basal skull fracture

GCS <15 2 hrs after

Amnesia before impact 

>30min

Dangerous mechanism

New Orleans (2000)1 NEXUS II (2002)3

Age ≥ 65yr

Recurrent or forceful vomiting

Evidence of significant skull 

fracture

Scalp hematoma

Neurologic deficit

Altered Alertness (GCS < 15)

Abnormal behavior

Coagulopathy

Age > 60 

Vomiting

Visible trauma above the 
clavicles

Drug or Alcohol Intoxication

Persistent anterograde amnesia

Headache

Seizure

1. Haydel MJ, et al. N Engl J Med. 2000;343(2):100-5.

2. Stiell IG, et al. Lancet. 2001;357(9266):1391-96.

3. Mower WR, et al. Ann Emerg Med. 2002;40(5):505-514.



ACEP Clinical Policy

• Level A: LOC or amnesia and ≥ 1 of the following: 
• Headache, vomiting, age greater than 60 years, drug or alcohol 

intoxication, deficits in short-term memory, physical evidence of 
trauma above the clavicle, posttraumatic seizure, GCS score less 
than 15, focal neurologic deficit, or coagulopathy.

• Level B: No LOC or amnesia and ≥ 1 of the following:
• Focal neurologic deficit, vomiting, severe headache, age 65 

years or greater, physical signs of a basilar skull fracture, GCS 
score less than 15, coagulopathy, or a dangerous mechanism of 
injury.*

https://www.acep.org/Clinical---Practice-Management/ACEP-Current-Clinical-Policies/



Which Rule?

1. Melnick ER, et al. Jt Comm J Qual Patient Saf. 2012;38;483-9.
2. Korly FK, et al. Acad Emerg Med. 2013;20:463-9.

2008 ACEP CDS 
Expect no change in CT use 

New Orleans CDS 
Expect increase in head CT use 

Canadian CDS 
Expect decrease in head CT use



No surgical injuries missed



Durand, DJ, et al. N Engl J Med. 2015;373;1691-93.



Decision Rule N Pre-implementation

Post-

implementation

C-Spine 11,824 62% 53%

Head 4,531 63-68% 74-76%

1. BMJ 2009;339.

2. CMAJ 2010;182:1527-32.

Implementation Imaging Rates



Ip IK, et al. Am J Emerg Med. 2015;33(3):320-5. 



Integrated Decision Support
• Required answering multiple questions to allow a recommendation

• Combination of Canadian, New Orleans and CT in Head Injury Patients 
Prediction Rule

• Academic Trauma Center decreased head CTs 
• Relative reduction of 13.4% (absolute 7.8%, 58.1% vs 50.3%) post 

intervention.

• Cohort 1,988 (686 pre and 1302 post) 



Implementation of the CCHR 

• KP Southern California 
• Integrated health system

• 4 Million members

• 13 Community EDs
• Volume ranges from 25k – 90k/year

• 80% of ED visits are for health plan members

• ED leaders supported one standard of the CCHR



Canadian CT Head Rule Implementation







Implementation of the CCHR



Overall Results

• 15.8% relative reduction & 5.3% absolute reduction

• Adjusted odds of CT use decreased each month (≈ 2%/𝑚𝑜)

• 12 of 13 EDs decreased CT use (One ED 0.3% increase)

• 60.5% relative improvement & 2.3% absolute increase in the 
diagnostic yield of head CTs post intervention





Decision to order a Head CT?

Probst MA, et al. Am J Emerg Med. 2014;32(6):645-650.



A Triangulated Qualitative Study

Understanding Overuse Of CT 
For Minor Head Injury In The ED:

Sir Luke Fildes’ The Doctor, 1887

Moore J. Br J Gen Pract. 2008;58(548):210-3.



Methods

Patient 
Focus 

Groups

Provider 
focus 

groups

Cognitive task 
analysis: 4 SMEs

• Urban Level I trauma center ED
• Satellite community ED

Setting

Design

4 groups
22 subjects

3 groups
22 subjects

1. Curry LA, et al. Circulation. 2009;119(10):1442-1452. 
2. Bio Instrum Technol. 1998;32(5):535-540 . 



Provider Quote

“Every patient has a different stomach for 
uncertainty. Right? What I would love is a way to 
screen… If I could just figure out who can 
tolerate ambiguity and who cannot tolerate 
ambiguity and uncertainty and then have a 
tailored way to explain it to them, that would be 
ideal. But you can’t.”



Patient Quote

“To cover his ass. Before this, years ago, before 
Sonny Bono died and hit his head and there was 
a Kennedy who hit his head. These were 
celebrities. Now they just run them through. 
They are so paranoid. CAT ‘em. CAT ‘em. CAT ‘em. 
CAT ‘em. CAT ‘em.” 



“For me personally, you could have the head of the 
medical school come and tell me that there’s no risk in 
terms of waiting on the CAT scan, and I would just say, 
‘Look it’s not your daughter.’ … I would just say ‘No, let’s 
risk it.’ Because it’s a short-term risk that she’s not going 
to wake up … A long-term risk of cancer just doesn’t do 
it… I have a very consumer-driven approach to 
medicine—that I am buying a product.”

Patient Quote



“Give it the time it needs to make me feel better”

Is a picture worth 1000 words? 

Sir Luke Fildes’ The Doctor, 1887

Moore J. Br J Gen Pract. 2008;58(548):210-3



JAMA 2012;307:2497.









Melnick et al. J Med Internet Res 2017.



Concussion or Brain Bleed?

Let’s talk about how we tell the difference

This decision tool is designed for use with people who...

• DO NOT have a bleeding disorder 

• DO NOT use a prescription strength blood thinner like coumadin

• DID NOT have a seizure after their injury

IMPORTANT 

NOTE















Questions? Contact the E-QUAL team at equal@acep.org

mailto:equal@acep.org

