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Take Home Message: In trying to reduce the inappropriate prescription of 
antibiotics for upper respiratory tract infections in situations when institutions are 
in support of such efforts, the use of an accountable justification hard-stop that 
generates a justification note in the EMR and the use of peer comparison reporting 
both resulted in lower rates of prescribing beyond the reduction seen by group 
education and the Hawthorne affect. 
 
Executive Summary: Inappropriate antibiotic prescribing is widespread for common 
and usually viral illness and is associated with side effects ranging from diarrhea 
and C. Diff infection, to allergic reaction, resistance and cost. There are major 
limitations to present research on altering provider practice including quality of 
studies and length of follow up but also real world factors including competing 
physician motivations, information overload and clinician alert fatigue. 
 
This study sought to utilize insights from behavioral science regarding physician 
motivations to help reduce inappropriate antibiotic prescribing for upper 
respiratory tract infections, acute bronchitis and influenza diagnoses, while 
preserving individual provider freedom of choice.  The study cluster randomized 
248 clinicians from 47 primary care practices in Boston and Lost Angeles, to receive 
0, 1, 2 or 3 interventions for 18 months.  Prescribing rates from 18 months prior to 
enrollment and participation to 18 months afterwards were analyzed. All providers 
including controls participated in education on appropriate criteria for antibiotic 
use. Interventions, utilized alone or in combination, included: suggested alternatives 
presented order sets suggesting nonantibiotic treatments; accountable justification a 
hard-stop prompt requiring a free-text justification which generated a note that was 
placed in the electronic medical record; peer comparison sent emails comparing 
prescribing practices to clinicians with the lowest inappropriate prescribing rates.  
 
Data were analyzed for the effects of each intervention, adjusting for exposure to 
other interventions. At 18 months from intervention start date, mean antibiotic 
prescribing rates decreased across all groups including the control. There was 
statistically significant reduction in antibiotic prescribing in the accountable 
justification group (difference in differences -7.0% [95%CI, -9.1% to -2.9%] P<.001) 
and peer comparison group (difference in differences -5.2% [95%CI, -6.9% to -
1.69%] P<.001) beyond the effects attributed to the educational module or 
observation alone (Hawthorne effect).  There was no evidence of diagnosis shifting 
in regression analysis of coding pre and post intervention. Safety, as assessed by 
return visit to same clinic group for possible bacterial infection in 30 days after 
intervention, was evaluated and in only one group (combination accountable 
justification plus peer comparison) was there statistically significant increase in 
such return visits (1.41% [95% CI, 1.06^ to 1.85%]).  
 



 
Guidelines:  
ACP & CDC joint guidelines (AIM 15 March 2016 Vol 164, No. 6) 

 Clinicians should not prescribe antibiotics for patients with the common cold. 
 Clinicians should not perform testing or initiate antibiotic therapy in patients 

with bronchitis unless pneumonia is suspected. 
 
Practice Changer: This research suggests how to influence a clinical environment, 
not why it should be done. I agree with the generally accepted theory that clinicians 
should move as a group to decrease inappropriate antibiotic prescriptions, though I 
remain uncertain how this is best done across many different organizations 
delivering health care in the US.  I believe the present information can only change 
practice in a specific institutional setting. Leadership and administration would 
have to be dedicated to decreasing inappropriate prescriptions using software to 
nudge clinician decision making while preserving autonomy and the ability to 
override suggestions. There would simultaneously need to be acceptance of 
potentially negative feedback from patients regarding such practices that was not 
punitive to physicians or require additional time or work.  
 
Design: 

 Study design: multi center, cluster-randomized, 2 x 2 x 3 factorial design, 
longitudinal, randomized control trial 

 Analysis: Study analyzed 18 months of prescribing practice prior to 
intervention and 18 months after intervention with knot at month 0 to model 
trajectories. 

 Setting: 47 primary care practices in Boston region (22) and Lost Angeles 
(27) from 3 health systems 

 Enrollment: physicians recruited through email, enrolled through online 
education module. Remuneration of $1200 regardless of intervention 
assignment.  

 Providers: N = 248 
o 60% IM, 13% FM, 6% other PCP, 19% PA or NP 
o Mean age 48 (10), 63% female, average time since first licensure 18 

years (12.5 – 27) 
 Intervention/control  

o Control: 27 clinicians 
o Intervention (1, 2 or 3 interventions): 221 
o Analysis of providers over cumulative 36 months included 125, 333 

visits for any diagnosis; 14,753 visits for antibiotic inappropriate URIs 
during baseline period pre-intervention; 16,959 visits for antibiotic 
inappropriate URIs during intervention period. 

Population: 
 Inclusion Criteria 

o Primary care practices affiliated with major medical groups 



 Brigham and Women’s hospital or Massachusetts General 
Hospital in Boston 

 AltaMed Medical Group in Southern California 
 The Children’s Clinic (sees high volume adult patients) in 

Southern California 
o Prescribe medications completed through electronic health records 
o Qualifying visits included  

 Visits analyzed if antibiotics ordered and antibiotic 
inappropriate diagnosis of nonspecific upper respiratory tract 
infection, acute bronchitis or influenza were used (23 ICD -9 
codes included) 

 Patient 18 years or older 
 Patient had no visit for acute respiratory tract infection within 

the prior 30 days 
 Exclusion Criteria 

o Clinicians excluded if they had less than 5 antibiotic inappropriate 
acute URI tract infection visits annually (in review of 18 months prior) 

o Patient visits excluded if diagnosis codes for acute pharyngitis or 
acute rhinosinusitis used, as guidelines permit antibiotics when 
certain inclusion criteria are met. 

o Patient visits where viral diagnoses were attached to antibiotic orders 
were excluded from the “antibiotic inappropriate visit” analysis if the 
patient had a qualifying exception including 

 Chronic lung disease, concomitant visit diagnosis indication 
other potentially antibiotic appropriate infection (cellulitis etc)  

 Baseline Characteristics 
o Age: Mean age 48 
o Sex: 67% female, 33% male 
o Ethnicity: 87% white (32% Hispanic or Latino), 5% Black, 5% Asian, 

3% other/unknown 
o Insurance: Medicare 14%, state or county subsidized 24%, Private 

59%, self pay or other 3% 
 
Interventions:  

 Education: All participating physicians including controls completed an 
online education module covering acute respiratory tract infection diagnosis 
and treatment guidelines  

 Suggested alternatives: an order set in the orders entry of the EMR popped 
up if an inappropriate diagnosis code was used as justification for antibiotic 
prescription offering alternates to antibiotics, but allowing them to continue 
with the original prescription if desired. 

 Accountable justification: a hard-stop in the EMR orders that required a 
free-text reason for the order if an inappropriate diagnosis code was used as 
justification for antibiotic prescription, and which generated a note that was 
placed in the EMR. 



 Peer comparison: generation of an email comparing prescribing practices to 
clinicians with the lowest inappropriate prescribing rates send on a weekly 
basis. 

 Groups divided as follows (with number of qualifying post intervention 
visits) 

o Control: 27 clinicians from 6 practices (2095 qualifying visits) 
o Intervention: 221 clinicians  

 Suggested alternatives: 42 clinicians from 6 practices (2388 
qualifying visits) 

 Accountable Justification: 35 clinicians from 7 practices (1979 
qualifying visits) 

 Peer Comparison 20 clinicians from 4 practices (1620) 
 Suggested Alternatives + accountable justification: 34 

clinicians from 6 practices (2131) 
 Suggested Alternatives + peer comparison: 35 clinicians  from 

6 practices (2014) 
 Accountable justification + peer comparison: 27 clinicians from 

6 practices (2240) 
 Suggested alternatives + accountable justification + peer 

comparison: 28 clinicians from 6 practices (2492) 
 
Outcomes: 

 Primary Outcomes 
o Mean prescribing rates and ‘difference in differences’ for antibiotic 

prescribing rates for antibiotic inappropriate acute respiratory tract 
infection visits using a regression model that measured the effects of 
each intervention in comparison with all practices that did not receive 
the intervention, adjusting for exposure to other interventions. 

 Control:  
 Mean decreased from 24.1 to 13.1 (absolute difference -

11%)  
 Suggested Alternatives:  

 Mean decreased from 22.1% to 6.1% (absolute 
difference -16%) 

 Difference in differences -5.0 [95% CI -7.8 to 0.1%] P = 
0.66 

 Accountable Justification 
 Mean decreased from 23.2% to 5.2% 
 Difference in differences -7.0% [95% CI, 9.1% to -2.9%] 

P <.001 
 Peer Comparison 

 Mean decreased from 19.9% to 3.7% (absolute 
difference -16.3%) 

 Difference in differences -5.2% [95% CI, 6.9% to -1.6%] 
P <.001 



 Secondary outcomes 
o Diagnosis shifting: regression analysis to assess whether there was an 

increase in the intervention groups coding more antibiotic 
appropriate diagnoses. Investigators observed no code shifting from 
viral diagnoses to bacterial diagnoses, which could simulate a 
reduction in inappropriate use 

 Adverse Events 
o Rate of return visits for possible bacterial infections within 30 days 

following visits for acute respiratory tract infections in which 
antibiotics were not prescribed. This was only tracked within the 
same EMR system (missing anyone who went to another system with 
different EMR).  

 There was a statistically significant higher rate of such return 
in the accountable justification + peer comparison group only 
(1.41%) [ 95% CI, 1.06% to 1.85%])  

 
Criticisms: 

 Prescription rates for antibiotic inappropriate visits decreased among all 
groups prior to intervention suggesting a Hawthorne effect after enrollment, 
which itself might have blunted the effectiveness of the intervention. 

 The effective sample sizes of the clusters was small because of the many 
combinations of interventions. 

 Lack of generalizability. This research took place among motivated 
physicians who selected into the research suggesting general buy in to the 
principles of over prescription and in organizations which supported their 
participation and decreased prescribing practice. 

 While 18 months duration follow up post-intervention is reasonably good for 
such studies, the durability of the intervention remains unclear.  

 Participants had institutional support for enrollment and participation. No 
discussion of this was made. In much real world practice patient feedback 
has influence on individual providers and institutions such that the broad 
applicability of these results is uncertain. 
 


