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Take Home Points
• Doctors are people too
• Doctoring is an emotional, social activity
• Diagnostics are not the answer

• Behavioral principles
− Decision fatigue
− Partitioning 
− Pre-commitment
− Accountable justifications
− Peer comparison
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Changing Behavior

• Limited success of prior interventions

• Implicit model: clinicians reflective, rational, and deliberate
− “Educate” and “remind” interventions

• Behavioral model: decisions fast, automatic, influenced by 
emotion and social factors
− Use cognitive biases
− Appeal to clinician self-image
− Consider social motivation



Imbalance in Factors Related to Antibiotic Prescribing

Mehrotra and Linder. JAMA Intern Med 2016

Factors Driving Antibiotic Prescribing: Immediate and Emotionally 

Salient 

• Bellief that a patient wants antibiotics

• Perception that it is easier and quicker to prescriibe antibiotics

than explain why they are unnecessary

• Habit

• Worry about serious complications and "just to be safe" mentallity

Factors Deterring Antibiotic Prescribing: More Remote and Less 

Emotionally Salient 

• Risks of adverse reactions and drug interactions

• Recognizing the need for antibiotic stewardshiip

• Desire to deter llow-value care and decrease unnecessary health 

care spending

• Prefer to follow guidelines
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Antibiotic Prescribing by Hour of the Day

Linder. JAMA Intern Med 2014



Nudging Physician Prescription Decisions by Partitioning the Order 
Set: Results of a Vignette-Based Study 
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Partitioning 

Acute Bronchitis 
OTC medications grouped 
Of the drug choices below, please indicate which drugs you would choose in treating this patient. You may select up to three options. 

o albuterol inhaler 

o an antibiotic of your choice 

o robitussin with codeine 

o tes alon perles 

Over-the-counter drugs: 
D cough lozenge o cough spray o cough syrup 

l\'1 Northwestern Medicine· 
Feinberg School of Medicine 



Partitioning

Acute Bronchitis 
Prescription medications grouped

perles



• 84 primary care clinicians

• 7 vignettes

• Randomized 

− Prescription meds grouped

− Broader-spectrum grouped

− Vignette order

− Positioning of grouped items



• 84 primary care clinicians

• 7 vignettes

• Randomized 

− Prescription meds grouped

− Broader-spectrum grouped

− Vignette order

− Positioning of grouped items

• Overall, 12% decrease in choosing 
aggressive treatment when grouped 



Safe Antibiotic Use: 
A Letter From Your Medical Group 
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El Uso Seguro de Antibioticos: 
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Public Commitment: Results
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Adjusted difference-in-differences:  -20% (-6% to -33%)



CDC Replications: IDPH & NYSDH

CDC Core Elements Outpatient Antibiotic Stewardship 
(2017)

EU Draft Guidelines for Antibiotic Stewardship



BEARI: The Behavioral Economics/Acute Respiratory Infection Trial



Specific Aim

• To evaluate 3 behavioral interventions to reduce 
inappropriate antibiotic prescribing for acute 
respiratory infections

−3 health systems using 3 different EHRs



Interventions

1. Suggested Alternatives

2. Accountable Justification

3. Peer Comparison



Intervention 2: Accountable Justification 

Patient has asthma
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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.



Main Results: Accountable Justification

-7%     p < .001



Main Results: Peer Comparison

-5%     p = <.001



Diagnostics are 
Not the Answer



 

 

 

 

Imbalance in Factors Related to Antibiotic Prescribing 

Factors Driving Antibiotic Prescribing: Immediate and Emotionally 

Salient 

• Belief that a patient wants antibioticsl
• Perception that it is easier and quicker to prescriibe antibiotics 

than explain why they are unnecessary 
• Habit 
• Worry about serious complications and "just to be safe" mentalityl

Factors Deterring Antibiotic Prescribing: More Remote and Less 

Emotionally Salient 

• Risks of adverse reactions and drug interactions 
• Recognizing the need for antibiotic stewardshiip 
• Desire to deter low-value care and decrease unnecessary healthl

care spending 
• Prefer to follow guidelines 
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Summary: Behavioral Interventions
• Doctors are people too
• Doctoring is an emotional, social activity
• Diagnostics are not the answer

• Behavioral principles
− Decision fatigue
− Partitioning 
− Pre-commitment
− Accountable justifications
− Peer comparison



Thank You
Questions? Conversation?

jlinder@northwestern.edu            @jeffreylinder

mailto:jlinder@northwestern.edu
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