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Objectives

1. To not even try to summarize the literature regarding 

ambulatory antibiotic stewardship

2. To go over a few articles that 

- I was involved with

- Are recent, I think are cool, and/or confirm my prior beliefs

3. Give you an introductory sense of ambulatory stewardship



Outpatient Antibiotic Prescribing Research

• Per year in the US

- 35 million hospitalizations

- 136 million ED visits

- 1.1 billion outpatient visits

• 59% of antibiotic expenditures are outpatient



Antibiotic Prescribing

• 506 antibiotic prescriptions per 1000 people

• 30% unnecessary

• 50% of ARI prescribing unnecessary

• US: 833 per 1000 people

• Sweden: 388 per 1000 people



Interventions

• Public awareness campaigns

• Patient education

• Clinician education and academic detailing

• Diagnostic testing and diagnostic stewardship

• Alternatives

• Delayed antibiotic prescriptions

• Feedback





CDS and HIT often Disappoint 

• Electronic health records with clinical decision support 

- Touted as a solution to problems of medical safety, cost, and 

quality

• Many EHR/CDS implementations 

- Do not achieve expected improvements

- Implicitly assume clinicians follow a standard 

economic/behavioral model



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
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Intervention 2: Accountable Justification 

Patient has asthma.



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



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

Methods: Practices and Randomization

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

• Piecewise hierarchical model

- Clinician and practice-level clustering

- 18-month baseline period

- 18-month intervention

- 12-month post-intervention period

- Modeled differences in the trajectory of antibiotic prescribing 

starting at month zero

- Evaluated interactions



Persistence: Suggested Alternatives



Persistence: Accountable Justification



Persistence: Peer Comparison



Multicomponent Intervention

• Cluster RCT of 25 hospital-based primary care clinics

• Intervention 

- Clinician: guidelines, 2h education (communication skills), peer-review

- Caregivers: education with handouts and waiting room video

• Primary Outcome: Abx for 2-14 yos with URIs in mos 4-6



Multicomponent Intervention

• Diagnoses

- Acute pharyngitis ~38%

- NSURI ~35%

- Acute tonsillitis ~22%

 Baseline Endline 

 % 

Intervention  

(12 clusters, n = 4700) 
82 40 

Control  

(13 clusters, n = 5100) 
75 70 

 

Wei, Lancet 2017



Multicomponent Intervention

• Adjusted absolute risk difference, -29% (95% CI, -42 to -16)

• No change in diagnosis of pneumonia (~0.5%)

• Decrease among intervention clusters: range, -11% to -74%

• Among those receiving antibiotics, no change in: 

- Multiple ~20%

- Broad spectrum ~65% 

- IV >40%

• No change in:

- Antivirals ~30%

- Glucocorticoids ~20% 

Wei, Lancet 2017



Harmonizing Antibiotic Prescribing

• Educational intervention for early-career Australian GPs

• Qualitative interviews of 14 GP trainees and supervisors



Harmonizing Antibiotic Prescribing

Deckx, Fam Pract 2017



It Takes a Village

• Mixed methods study of 6 primary health care centers

• Quantitative: Prescribing rates, patient and clinician 

questionnaires

• Qualitative: observation and semi-structured interviews



It Takes a Village

Strandberg, BMC Fam Pract 2016



It Takes a Village

Strandberg, BMC Fam Pract 2016



Policy Changes

• England: Extra funding if abx prescribing ↓4%, less broad-

spectrum prescribing

• US: The Joint Commission – thinking about it



Research Gaps

• Antibiotic prescribing rates

- Target setting: all abx, multi-condition

- Novel sites of care

• Diagnostic stewardship

• Implementation methods

• Engagement of the whole team



Thank You

Questions? Conversation?

jlinder@northwestern.edu            @jeffreylinder
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