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 Background

 Research on alerts
◦ Main findings
◦ Drug-drug interaction alerts
◦ Creatinine clearance alerts

 Additional Resources

Outline
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Clinical Decision Support 
(Alerts)
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Human factors science:
 discovers and applies information about human 

capabilities, limitations, characteristics to design 
better technologies, tools, and systems (Gurses 
2012)

 

Hypothesis: Incorporating human factors engineering 
principles into alert interface design will:
◦  reduce prescribing errors
◦  improve usability 
◦  reduce workload for prescribers

Background
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Original alerts:
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Original alerts:
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Redesigned alerts:
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VA HSR&D Human-Computer 
Interaction & Simulation Lab

Russ et al. Jt Comm J, Dec 2012. Photo is for illustrative purposes only  
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1. Learnability
2. Efficiency
3. Low Usability Errors
4. Satisfaction
5. [Memorability not measured]

Summary of Main Findings
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 Prescribers generally able to use redesign 
without any training or guidance
◦ 3 of 20 needed assistance to move past first alert

Learnability of Redesign

Button changes NOT 
recommended, use error box 
instead due to safety risk
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 Original Design
◦ 19 alerts missed due to scrolling mechanism

 6 (30%) of prescribers
 2 critical drug-drug interactions

 Redesign eliminated need to scroll

Usability Errors: Scrolling
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 Original Design

Usability Errors: Session 
Alert

5 (25%) prescribers 
expressed 
frustration or 
confusion about 
repeated alerts
4 (20%) corrected action
3(15%) switched to incorrect 
action
Redesign eliminated 
this session alert

2 (10%) 
prescribers 
thought box was 
to indicate 
override 
justification entry
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Prescriber Satisfaction

Score
Original Alerts

Mean (SD)
Redesigned Alerts

Mean (SD)
p

overall 
satisfaction
 (Q1-19)

4.3 (1.2) 5.2 (1.4) 0.033

system 
usefulness 
(Q1-8)

4.5 (1.3) 5.2 (1.4) 0.144

information 
quality
 (Q9-15)

4.1 (1.2) 5.2 (1.4) 0.013

interface quality
(Q16-18)

4.3  (1.3) 5.2 (1.5) 0.005

p ≤ 0.05 was considered significant7 = strongly agree

Russ et al, JAMIA 2014
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 Table-like format 

 Remove session order check
◦ Other aspects of alert system would also need to 

change if these are removed

 Eliminate scrolling to reduce safety risk

Key Items for Alert 
Improvement
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Specific Alert Types
Drug-Drug Interaction
Creatinine Clearance



Drug-Drug Interaction (DDI)
Alert Findings
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DDI Alerts
Original Alert

Redesigned Alert
Monograph

s
Monograph

s
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Russ et al., 2015
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 Redesign only allows cancellation of 
one medication at alert interface

DDI Alert Prescribing Error
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DDI Alert Prescribing Error
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 Redesigned alerts took about ½ the time 
(52 vs. 97 sec; p < .001).

 Conservative estimate of saving 5 sec/alert 
could save 10,270 clinical work hrs/yr 
across U.S. VAMCs

Efficiency

Russ et al., 2015
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 Allow cancellation of multiple interacting 
medications

 DDI alerts should display more lab info or 
provide easy access (e.g., links) to lab results

 Efficiency likely improved by:
◦ Reduced number of alerts (session order check 

removed)
◦ Reduced text/table-like format

DDI Alert 
Recommendations



Creatinine Clearance (CrCL)
 Alert Findings
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CrCL Alerts
Original Alert

Redesigned Alert
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 Present alert at time of decision

 Allow access to lab results from alert

 Minimize information presented initially

 Consider adding dosing guidelines

CrCL Alert 
Recommendations



Summary
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 Not tested during patient care

 Still need to pilot any alert design changes 
in clinical setting

Cautions:
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 One of 1st scenario-based studies of alerts

 Incorporating human factors principles:
◦ Reduced prescribing errors, improved usability

 Evidence that alert interface can influence 
prescribing errors

 Future work:
◦ Cognitive task analysis to understand decision-

making processes

Conclusions
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Additional Resources
Alerts Research Publication

Main Results Russ et al., JAMIA, Oct 2014

CrCL Alerts Melton et al. The American 
Journal of Medicine, Oct 2015

DDI Alerts Russ et al. The Joint 
Commission Journal on Quality 
and Patient Safety, Sept 2015

Override Justification Entry Russ et al., Annals of 
Pharmacotherapy, April 8, 2015

DDI Panel Recommendations
(Sponsored by AHRQ)

Payne et al., JAMIA, March 30, 
2015.  
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 VA HSR&D Center of Excellence on Implementing Evidence-
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◦ Center grant #HFP 04-148 (PI: Weiner)

 VA HSR&D Career Development Awards:
◦ Dr. Russ:   VA CDA 11-214
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Funding
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presentation/slides are those of the authors 
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Disclaimer



Thank you!

alissa.russ@va.gov
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