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OBJECTIVES

To recognize the social nature of quantification

To highlight the importance of considering the people who are 

receiving feedback and the context in which they are embedded

To provide practical suggestions about human-centered design 

considerations when implementing feedback-based antibiotic 

stewardship interventions
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THE SOCIAL LIFE OF NUMBERS IN 
HEALTHCARE
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NUMBERS ARE SOCIAL

People make them 
Classification is a negotiated process

Allure of objectivity can mask this

People use numbers to do things
Define a situation 
Promote accountability

Change behavior

Numbers shape collective attention
“What gets measured gets managed”

Provoke emotions

Mennicken and Espeland (2019) Annu Rev Sociol 45:223-45.
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“The messiness of Omicron data 
– record-high cases! but much 
milder illness! – has deepened 
our COVID Rashomon, in which 
different communities are 
telling themselves different 
stories about what’s going on, 
and coming to different 
conclusions about how to lead 
their lives.”

Derek Thompson, “Omicron Has Created Two New COVID 

Attitudes” The Atlantic, January 10, 2022
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“Feedback Swarm” BMJ 2020; 368.
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“We're always trying to make the health system happy, too, as well 

as patients happy. So, the same way I'm trying to close my charts on 

time and do stuff like that, I’m like, okay. This is one more thing I have 

to think about….of all the things that get counted the health system 

that I’m doing. Like Big Brother watching stuff. Do you know what I 

mean? Just monitoring all the reports we get about, I don't know, 

like Press Ganey, likely to recommend, and then percent of charts 

that are closed, how many patients you see, RVUs.”

Physician Assistant

Community Practice

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 
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CLINICAL PERFORMANCE FEEDBACK

Audit and feedback reports, dashboards are widely deployed 

approaches across clinical domains

Demonstrated to improve quality of care, BUT

 Sometimes it doesn’t work as well as we’d like

 Sometimes it doesn’t work at all

 Impact not always sustained

 It can have negative unintended consequences

Evidence of effects with substantial heterogeneity

Foy R, Skrypak M, Alderson S, et al. BMJ. Feb 27, 2020;368:m213.

Ivers NM, Sales A, Colquhoun H, et al. Implement Sci. Jan 17, 2014;9:14.

 Grimshaw JM, Ivers N, Linklater S, et al. BMJ Qual Saf. May 2019;28(5):416-423

Brehaut JC, Colquhoun HL, Eva KW, et al. Ann Intern Med 2016;164:435-41. 
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PERFORMANCE FEEDBACK IN 
ANTIBIOTIC STEWARDSHIP: THE 

IMPORTANCE OF RELATIONSHIPS
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AUDIT AND FEEDBACK IN STEWARDSHIP

Performance audit and feedback combined with peer comparison 

is a commonly used outpatient antibiotic stewardship strategy

Has been demonstrated to reduce inappropriate antibiotic 

prescribing in outpatient settings

 Variation in impact across studies

 Impact not always sustained

Avent et al BMC Family Practice 2020

Meeker et al. JAMA 2016

Guilliford et al. BMJ 2019

Hemkens et al. JAMA Intern Med 2017

Gerber et al. JAMA 2014

Linder et al. JAMA 2017
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MOTIVATION FOR THE STUDY

Need to understand how to optimize audit and feedback to 

drive improved antibiotic prescribing in outpatient settings

Examine prescriber response to audit and feedback-based 

stewardship interventions

Focus on 

Setting in which social interaction occurs

The specific, unique meanings and interpretations assigned 

to a phenomenon by the research subject
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METHODS

Stepped wedge study of 32 University of Pennsylvania Health 

System affiliated primary care practices to assess impact of 

education + audit and feedback-based intervention on 

antibiotic prescribing for ARTIs

Decreased antibiotic prescribing for Tier 3 diagnoses (antibiotics 

never indicated) by ~8%, but variation seen across practices 

and prescribers

Post-intervention qualitative study to understand prescriber 

perceptions of the feedback reports

Dutcher et al. Clinical Infectious Diseases 2022



© U NIVERSI TY  OF UTAH HEAL TH    |    CON FID ENTIAL
© UNI VE RSI TY OF UT AH HEALTH

Dutcher et al. Clinical Infectious Diseases 2022
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Dutcher et al. Clinical Infectious Diseases 2022
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METHODS

Prescribers purposively sampled by performance in 3 groups (8-12 

months post-intervention)

Maintained high performance (“consistent high performers”)

Improved as a result of intervention (“improved performers”)

Did not improve as a result of intervention (“did not improve”)

Open-ended interviews intended to elicit prescriber perceptions of 

intervention and stewardship in primary care

Blinded comparative thematic analysis across performance groups

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 
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RESULTS

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 



© U NIVERSI TY  OF UTAH HEAL TH    |    CON FID ENTIAL
© UNI VE RSI TY OF UT AH HEALTH

Consistent High Performers &

Improved Performers

Did Not Improve

Relationship with 

Health System

Relationship with 

Practice

Relationship with 

Patients

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 
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Consistent High Performers &

Improved Performers

Did Not Improve

Relationship with 

Health System

→ Accepted and understood role of 

health system surveillance

→ Acknowledged health system as 

source of legitimate authority

→ Identified self with health system

→ Dismissive of health system 

influence

→ Distrust of health system leaders

→ Belief that health system 

promoted incompatible goals

Relationship with 

Practice

Relationship with 

Patients

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 



© U NIVERSI TY  OF UTAH HEAL TH    |    CON FID ENTIAL
© UNI VE RSI TY OF UT AH HEALTH

Consistent High Performers &

Improved Performers

Did Not Improve

Relationship with 

Health System

→ Accepted and understood role of 

health system surveillance

→ Acknowledged health system as 

source of legitimate authority

→ Identified self with health system

→ Dismissive of health system 

influence

→ Distrust of health system leaders

→ Belief that health system 

promoted incompatible goals

Relationship with 

Practice

→ Very aware of colleague’s prescribing 

practices

→ Talked to colleagues about feedback 

reports, antibiotic prescribing, patient 

demand

→ Described unified prescribing culture

→ Did not talk to colleagues about 

feedback reports

→ Perception of practice being 

particularly lenient about 

antibiotics

Relationship with 

Patients

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 
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Consistent High Performers &

Improved Performers

Did Not Improve

Relationship with 

Health System

→ Accepted and understood role of 

health system surveillance

→ Acknowledged health system as 

source of legitimate authority

→ Identified self with health system

→ Dismissive of health system 

influence

→ Distrust of health system leaders

→ Belief that health system 

promoted incompatible goals

Relationship with 

Practice

→ Very aware of colleague’s prescribing 

practices

→ Talked to colleagues about feedback 

reports, antibiotic prescribing, patient 

demand

→ Described unified prescribing culture

→ Did not talk to colleagues about 

feedback reports

→ Perception of practice being 

particularly lenient about 

antibiotics

Relationship with 

Patients

→ Able to handle patient demand for 

unnecessary antibiotics – articulated 

specific strategies to counter

→ Acknowledge clinician responsibility in 

patient demand

→ Pride in “not giving in”

→ Struggled to handle patient 

demand for unnecessary 

antibiotics, reported “giving in”

→ Believed risks of denying 

antibiotics > risks of unnecessary 

antibiotics

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control. 
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CONCLUSIONS

Szymczak et al. (2026) Antimicrobial Resistance & Infection Control.

Granovetter (1992) Networks and Organizations 

Blatt (2009) Academic Management Review

Prescribers drew on their social relationships to make sense of 

performance feedback data

Relational embeddedness matters

Influence of prior relationships on achieving goals

Trust, identification, obligation

Relationships as resources for individual contributions to collective 

action

The health system and “intervention architects” matter
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IMPLEMENTING AUDIT & 
FEEDBACK: 

DETAILS AND DESIGN MATTER

Fox CR et al. BMJ. 2020 Sep 15;370:m3256.

Linder JA, Fox CR. JAMA Intern Med. 2023 Mar 1;183(3):220-222.  
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HOW FEEDBACK WORKS TO DRIVE IMPROVEMENT

Feedback Viewing Comprehension

Verification

Acceptance

IntentionBehavior

Clinical 

Performance 

Improvement

Unintended 

Consequences

Brown, B., et al. Implementation Sci 14, 40 (2019).
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Feedback Viewing Comprehension

Verification

Acceptance

IntentionBehavior

Clinical 

Performance 

Improvement

Unintended 

Consequences

IN CONTEXT

Brown, B., et al. Implementation Sci 14, 40 (2019).
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FOR FEEDBACK TO ACHIEVE ITS DESIRED EFFECT

Clinicians need to:
See the data

Understand the data

Believe the data 
Find the data clinically relevant and 

personally actionable

Cognitive burden needs to be minimized
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USER JOURNEY: FEEDBACK TO BEHAVIOR CHANGE

Viewing

Comprehending

Accepting

Forming an Intention to Act
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FEEDBACK DESIGN CONSIDERATIONS BY STEP

Viewing

Ensuring clinicians see and read the feedback 

report or dashboard

▪ HOW will you deliver it?

▪ HOW will it integrate into existing 

workflows?

▪ HOW will it intersect with competing 

attentional priorities?

Brehaut JC et al. Ann Intern Med. 2016 Mar 15;164(6):435-41.
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FEEDBACK DESIGN CONSIDERATIONS BY STEP

Comprehending

Minimize extraneous cognitive load 

▪ Link visual and summary message

▪ Short, actionable messages → optional 

detail

▪ Meaningful comparators that reinforce 

desired behavior change (and not >1)

▪ Eliminate unnecessary graphical elements; 

increase white space 

Brehaut JC et al. Ann Intern Med. 2016 Mar 15;164(6):435-41.



© U NIVERSI TY  OF UTAH HEAL TH    |    CON FID ENTIAL
© UNI VE RSI TY OF UT AH HEALTH

FEEDBACK DESIGN CONSIDERATIONS BY STEP
Accepting

Address credibility of the information

▪ Trusted local champion or colleague

▪ Authority figure

▪ Transparency about data sources

Prevent defensive reactions to feedback

▪ Don’t catch people off guard

▪ Tone of messaging around data

▪ Construct feedback through social interaction 

Brehaut JC et al. Ann Intern Med. 2016 Mar 15;164(6):435-41.
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FEEDBACK DESIGN CONSIDERATIONS BY STEP

Forming an Intention to Act

Recommend actions that the clinician can improve and 

are under their control

▪ Specify actions in messaging based on current 

data

▪ Guide clinicians to an understanding of where 

specific gaps occur

▪ Provide resources to help with improvement

Brehaut JC et al. Ann Intern Med. 2016 Mar 15;164(6):435-41.
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EXAMPLES
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Aghlmandi S et al. JAMA Intern Med. 2023;183(3):213–220. 

• ~3400 high antibiotic utilizing PCPs and 

pediatricians across Switzerland

• 24-month intervention

• Dashboard figure created from claims 

data from 3 large insurers (time lag)

• Quarterly postal mailings sent to clinician

• First mailing included letter explaining the 

intervention, opt-out card, evidence-

based guidelines on prescribing

• Second mailing include information on 

regional resistance data
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• 791 GP practices in England

• 6-month intervention

• Performance data obtained from NHS 

database

• 1 mailed letter accompanied by 

educational materials

Hallsworth M et al. Lancet. 2016 Apr 23;387(10029):1743-52.
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Linder JA et al. Am J Manag Care. 2010 Dec;16(12 Suppl HIT):e311-9. 

• 27 primary care practices in MA

• 9-month intervention

• Monthly emails reminding 

clinicians to look at dashboard

• No education

• No formal communication or 

release of information about 

dashboard



© U NIVERSI TY  OF UTAH HEAL TH    |    CON FID ENTIAL
© UNI VE RSI TY OF UT AH HEALTH

Meeker D. et al. JAMA. 2016 Feb 9;315(6):562-70. 

• 47 primary care practices in MA, CA

• 18-month intervention

• Clinicians recruited via email and 

enrolled through educational module

• Peer comparison bundled with 2 other 

EHR-based behavioral interventions 

(accountable justification, suggested 

alternatives)

• Monthly emails
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COMMON PITFALLS

Too much visual clutter

Building it and expecting them to come

Not guiding people to a focal point or key message

Requiring people to spend >60 seconds to understand

Being vague about the message

Surprising people

Not bundling feedback with other strategies
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CONCLUSIONS
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A RELATIONAL APPROACH

Measurements are social

 Created by people

 Shape how people think, feel, and act

Consider how feedback work to change behavior

 Design interventions so mechanisms are enacted

Acknowledge the “feedback swarm”

 Measures are competing for limited attention
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A RELATIONAL APPROACH
Think beyond the technical, analytical, logistical:

Where will I get these numbers?

How will I keep the numbers secure?

How will I analyze these numbers?

How will I create measures from these numbers?

How will I display the measures?

To the relational:

 Who are the people “around” the measures? 

 How might people use these measures?

 What do these measures symbolize to people? 

 How do these measures fit into whatever else it is people are doing? 

 How do these measures help people achieve goals that are 

important to them?

 Who is making the measures? How are they perceived?
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