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Pretest Question 1 

• Prescribers emulate the prescribing practices 

of peers. 

A. True 

B. False 

 



Pretest Question 2 

• How does decision fatigue impact prescribing 

decisions? 

A. The ability to make deliberative decisions or resist 

ineffective prescribing habits may deplete over the 

course of a shift 

B. Prescribers who are sleep deprived make worse 

decisions 

C.Prescription behavior is consistent over the course 

of a shift  
D.None of the above 

 



Pretest Question 3 

• Personal and public commitments are more 

effective than provider education.  

A. True 

B. False 



Pretest Question 4 

• Practitioners accurately predict the 

effectiveness of interventions designed to 

reduce prescribing  

A. True 

B. False 



Outline 

• Background on changing behavior 

• Order set partitioning 

• Pre-commitment 

• BEARI Trial 

– Suggested alternatives 

– Accountable Justification 

– Peer comparison 

 



Changing Behavior 

• Implicit model: clinicians reflective, rational, 

and deliberate 

– “Educate” and “remind” interventions 

 

• Behavioral model: decisions fast, automatic, 

influenced by emotion and social factors 

– Cognitive bias 

– Appeal to clinician self-image 

– Consider social motivation 



Cognitive Systems 

 

 

1. Automatic 

 

2. Reflective 



Two Distinct Cognitive Systems 

Automatic Reflective 

Uncontrolled Controlled 

Effortless Effortful 

Associative Deductive 

Fast Slow 

Unconscious Self-aware 

Experience-based Rule-based 



Nudges Target Automatic Thinking 

• Nudge: gentle, non-intrusive persuaders which 

influence choice in a certain direction  

• Different frames, default rules, feedback 

mechanisms, social cues 

• Can be ignored 

• A good nudge will only affect choice when 

there are not strong reasons for the decision 



Overview 

1. Interface Design Effects 

2. Decision Fatigue 

3. Public Commitment 

4. Peer Accountability 

5. Peer Comparisons 

 

 

 

 



Interface Design Effects in Wine Selection 



Interface Design Effects in Clinical 

Decision Support 



Interface Design: Partitioning 

Acute Bronchitis  

OTC medications visually grouped 



Interface Design: Partitioning 

Acute Bronchitis  

Prescription medications visually grouped 



• 84 primary care clinicians 

 

• 7 vignettes 

 

• Randomized (aggressive grouped? Y/N) 

– Rx/OTC grouped 

– Broad/Narrow Spectrum grouped 

 

• Also randomized order of vignettes and 

positioning of grouped items 

 

• Overall, 12% decrease in choosing 

aggressive treatment when grouped  (p < 

.01) 
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3. Public Commitment 
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Decision Fatigue: Judicial Decisions Revert to Path of 

Least Resistance 

lunch 



Decision Fatigue in Clinical Orders 

Linder JA, Doctor JN, Friedberg MW, Nieva HR, Birks C, Meeker D, Fox 

CR. JAMA internal medicine. 2014 Dec 1;174(12):2029-31. 



Prescribing as the day wears on 

O.R. 1.26 

JAMA – Internal Medicine, 174, 2029-2031, 2014. 



Replication: Athena Research 

https://insight.athenahealth.com/expert-forum-decision-fatigue-antibiotics/ 
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Public Commitment 



Public Commitment 

Meeker D, Knight TK, Friedberg MW, Linder JA, Goldstein NJ, Fox CR, 

Rothfeld A, Diaz G, Doctor JN. 





Results: Public commitment 
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3. Public Commitment 
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R. Fox, Noah J. Goldstein, Alan F. Rothfeld, Joel Hay, Jason N. Doctor 



Pragmatic Randomized Trial 

Evaluate 3 interventions based on behavioral 

economics to reduce inappropriate antibiotic 

prescribing for acute respiratory infections. 



Interventions 

 

1. Suggested Alternatives (Traditional BPA)  

2. Peer Accountability 

3. Peer Comparison 

 



Intervention 1: Suggested Alternatives 



Intervention 1: Suggested Alternatives 



Intervention 1: Suggested Alternatives 



Intervention 1: Suggested Alternatives 



Intervention 1: Suggested Alternatives 



Intervention 2: Peer Accountability  

Patient has asthma. 

EHR System: Epic 



Intervention 3: Peer Comparison 

“You are a Top Performer” 
You are in the top 10% of clinicians. You wrote 0 

prescriptions out of 21 acute respiratory infection cases 

that did not warrant antibiotics.  

 

“You are not a Top Performer” 
Your inappropriate antibiotic prescribing rate is 15%. 

Top performers' rate is 0%. You wrote 3 prescriptions 

out of 20 acute respiratory infection cases that did not 

warrant antibiotics. 

 



Interventions: Summary 

Suggested 

Alternatives 

Accountable 

Justification 

Peer 

Comparison 

EHR-based 

Nudges 

Social 

Motivation 



Physician Intervention Design Preferences 



Physicians believe traditional alerts will be 

as effective as $1400 P4P 

Willingness to Pay  Monthly Annually 

Suggested Alternatives -$120.52 -$1,446.28 

Peer Accountability $12.98 $155.81 

Peer Comparison -$73.84 -$886.09 

Additional Time -$13.55 -$162.61 

…and they are willing to pay $150/year to avoid  

peer accountability interventions.  



Methods: Practices and Randomization 

47 Primary Care Practices 
3 Health Systems, 3 EHRs 

Los Angeles: 25 

Boston: 22 

Randomization: Blocked by Region 

None SA AJ PC SA   AJ SA   PC AJ   PC SA  AJ  PC 

18 Month Follow-Up 

December 2012 – April 2014 



Methods: Enrollment 

• Invited: 355 clinicians 

 

• Enrolled: 248 (70%) 

– Consent 

– Education 

– Practice-specific orientation to intervention 

– Honorarium 



Methods: Primary Outcome 

• Antibiotic prescribing for non-antibiotic-

appropriate diagnoses 

– Non-specific upper respiratory infections 

– Acute bronchitis 

– Influenza 

 

• Excluded: chronic lung disease, concomitant infection, 

immunosuppression 

 

• Data Sources: EHR and billing data 

 



Methods: Analysis 

 

• Trajectory Analysis: Piecewise generalized linear 

model with a knot at month 0 

– 18-month baseline + 18-month intervention 

– Model testing to evaluate interaction effects 

 

• Sensitivity Analysis: Simple Difference in 

Differences (DD) 

– Marginal probabilities predicted from DD 



Results: Clinicians (N = 248) 

 Control 
Suggested 

Alternatives 

Accountable 

Justification 

Peer 
Comparison 

Age, mean 47 49 48 48 

 % 

Female 48 68 61 61 

Clinician Type     

Physician 81 79 81 80 

PA or NP 19 21 19 20 

	



Results: Visits (N = 16,959) 

 
Control 

Suggested 
Alternatives 

Accountable 
Justification 

Peer 
Comparison 

Age, mean 49 47 48 46 

 % 

Female 65 70 66 68 

White 88 86 88 87 

Latino 35 32 30 36 

Private insurance 60 59 58 58 
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Main Results: Suggested Alternatives 

(Traditional BPA) 

-5.0%     p = 0.66 

Physician Rating: 
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Limitations         Strengths 

• Limited to enrollees 

• Dependent on EHR 

and billing data 

• Randomized 

controlled trial 

• Large size 

• 3 different EHRs 



Conclusions and Implications 

 

• Physicians are people too 

• Traditional CDS the least effective  

• Social motivation appears effective 

• Participatory design for QI may not yield 

desired results… 
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Thank You 

 

 

Questions? 

 



Post-test Question 1 

• Prescribers emulate the prescribing practices 

of peers. 

A. True 

B. False 

 



Post-test Question 2 

• How does decision fatigue impact prescribing 

decisions? 

A. The ability to make deliberative decisions or resist 

ineffective prescribing habits may deplete over the 

course of a shift 

B. Prescribers who are sleep deprived make worse 

decisions 

C.Prescription behavior is consistent over the course 

of a shift  
D.None of the above 

 



Post-test Question 3 

• Personal and public commitments are more 

effective than provider education.  

A. True 

B. False 



Post-test Question 4 

• Practitioners accurately predict the 

effectiveness of interventions designed to 

reduce prescribing  

A. True 

B. False 


