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Overview

Applications of Behavioral Economics 
to curtail inappropriate antibiotic 
prescribing in primary care

Real World Evidence and 
Randomized Pragmatic Trials



ex·ter·nal·i·ty
ˌekstərˈnalədē/
noun
ECONOMICS
1. (negative) a type of behavior that imposes costs on 

other parties that are not taken into account when first 
making a decision



in·ter·nal·i·ty
Inˈtərˈnalədē/
noun
BEHAVIORAL ECONOMICS
1. (negative) a type of behavior that imposes costs on a 

person in the long-run that are not taken into account 
when first making a decision.



What policies can improve the quality of 
decisions that are produced in healthcare?
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Behavioral Insights

Decision Fatigue

Decision making gets worse with 
repeated decisions.

Choice Partitioning

We spread our choices over salient 
consumption options.

Public Commitments

Commitments bind our future self 
to desires our present self wants to 
fulfill. 

Social Norms

We look to others for  how we 
should act.

Justifications

We want others to approve of our 
behavior.



1.
Decision Fatigue

Decision making gets worse with repeated decisions

 



“
If you have to force yourself to do something you are 

less willing or able to exert self-control when the 
next challenge comes around. — Daniel Kahneman



Big concept
Bring the attention of your audience over a key 
concept using icons or illustrations

Decision Fatigue: Judicial Decisions Revert to Path of 
Least Resistance



12.6%
of outpatient visits result in an antibiotic prescription

34,000,000
inappropriate outpatient prescriptions per year

50%
of these are in appropriate





Replication: Athena Research

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



2.
Choice Partitioning

People spread their choices over salient consumption options

 



Interface Design Effects in Wine Selection





Acute Bronchitis 
OTC medications visually grouped

Interface Design: Partitioning



Study
84 primary care clinicians

7 vignettes

Randomized (aggressive or 
nonaggressive grouped together)

Also randomized order of vignettes 
and positioning of grouped items

Overall, 12% decrease in choosing 
aggressive treatment when grouped  
(p < .01)



3.
Public Commitment

Commitments bind the future self to desires the present self 
wants to fulfill.

 



Public Commitment



Public Commitment





Results: Public commitment

JAMA – Internal Medicine, 174, 425-431, 2014.



4. & 5.
Social Norms & Justifications

We look to others for how we should act.  We want others to 
approve of our behavior. 

 





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 1: Suggested Alternatives



Intervention 1: Suggested Alternatives



Intervention 1: Suggested Alternatives



Intervention 1: Suggested Alternatives



Intervention 1: Suggested Alternatives



Intervention 2: Accountable Justification 

Patient has asthma.



Interventions 1 and 2: Combined

Patient insists on antibiotics. 



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



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

• Simple Difference in Differences (DD)
– Marginal probabilities predicted from DD



Results: Clinicians (N = 248)



Results: Visits (N = 16,959)



Main Results: Suggested Alternatives

     p = 0.88



Main Results: Accountable Justification

     p < .001



Main Results: Peer Comparison

    p = <.001



Persistence

• Evaluated prescribing for 12 months after 
interventions were turned off

• Difference of differences comparing 18-month 
treatment period to 12-month follow-up period



Intervention Persistence



Limitations       Strengths

• Limited to enrollees

• Dependent on EHR 
and billing data

• Randomized 
controlled trial

• Large size

• 3 different EHRs



Conclusions and Implications

• Social motivation appears effective
• Interventions show durable effects 

post-intervention



Future:
Replication, Dissemination, and Scaling



CDC funded Replications: IDPH & NYSDH

CDC Core Elements Outpatient Antibiotic 
Stewardship (2017)

EU Draft Guidelines for Antibiotic Stewardship



pSCANNER Network - Connecting 21M patient’s EHR Data with 
outcomes and health services researchers

• 5 University of California Medical Centers
• Cedars Sinai 
• Pacific NW Rural Health Practice-Based 

Research Network
• Los Angeles Department of Health Services
• 5 multi-site FQHCs
• Children’s Hospital of Los Angeles
• Keck Medicine of USC



What kind of data?

Electronic health records

Medical claims 

Health information exchange

Patient reported outcomes



What are the data uses?

Quality measurement and reporting

Observational research

Clinical trials

Patient surveys
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Thank you!
Questions?

You can find me at:

@jn_doctor

jdoctor@usc.edu
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