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Abstract 

Background  Unnecessary antibiotic prescriptions in primary care are common and contribute to antimicrobial resist-
ance in the population. Audit and feedback (A&F) on antibiotic prescribing to primary care can improve the appropri-
ateness of antibiotic prescribing, but the optimal approach is uncertain. We performed two pragmatic randomized 
controlled trials of different approaches to audit and feedback. The trial results showed that A&F was associated 
with significantly reducing antibiotic prescribing. Still, the effect size was small, and the modifications to the A&F 
interventions tested in the trials were not associated with any change. Herein, we report a theory-informed qualitative 
process evaluation to explore potential mechanisms underlying the observed effects.

Methods  Ontario family physicians in the intervention arms of both trials who were sent A&F letters were invited 
for one-on-one interviews. Purposive sampling was used to seek variation across interested participants in personal 
and practice characteristics. Qualitative analysis utilized inductive and deductive techniques informed by the Clinical 
Performance Feedback Intervention Theory.

Results  Modifications to the intervention design tested in the trial did not alter prescribing patterns 
beyond the changes made in response to the A&F overall for various reasons. Change in antibiotic prescribing 
in response to A&F depended on whether it led to the formation of specific intentions and whether those inten-
tions translated to particular behaviours. Those without intentions to change tended to feel that their unique clinical 
context was not represented in the A&F. Those with intentions but without specific actions taken tended to express 
a lack of self-efficacy for avoiding a prescription in contexts with time constraints and/or without an ongoing patient 
relationship. Many participants noted that compared to overall prescribing, A&F on antibiotic prescription duration 
was perceived as new information and easily actionable.

Conclusion  Our findings indicate that contextual factors, including the types of patients and the setting where they 
are seen, affect how clinicians react to audit and feedback. These results suggest a need to test tailored feedback 
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reports that reflect the context of how, where, and why physicians prescribe antibiotics so that they might be per-
ceived as more personal and more actionable.

Trial registration  Clinical Trial registration IDs: NCT04594200, NCT05044052.

Keywords  Audit and feedback, Antibiotics, Process evaluation

Contributions to the literature

•	 This study leverages a pragmatic trial design and a 
theoretical informed process evaluation to enhance 
our understanding of why and how family physi-
cians use antibiotic audit and feedback.

•	 This large-scale process evaluation evaluated three 
design modifications of antibiotic audit and feedback.

•	 The study identified unique factors creating infor-
mation-intention gaps (when A&F fails to encour-
age recipients that change is necessary), and inten-
tion-behaviour gaps (when intentions formulated 
in response to A&F are not rendered into action).

Background
Primary care physicians prescribe most antibiotics in 
humans, making this prescriber group crucial partners in 
antimicrobial stewardship efforts [1–3]. Audit and feed-
back (A&F) can act as an effective intervention to reduce 
unnecessary antibiotic use in primary care [4–7]. Numer-
ous trials show that feedback that shows how health pro-
fessionals’ prescribing practices compare to those of their 
peers can be an effective intervention for reducing anti-
biotic prescribing rates among family physicians [4, 6, 8]. 
However, research is needed to examine ways to optimize 
the effects of A&F [9].

We conducted two interrelated, province-wide trials of 
A&F in Ontario, Canada, with embedded process evalu-
ations [10], to reduce antibiotic prescribing by family 
physicians. Those trials involved tests of different ways 
of designing the A&F interventions, which we described 
in detail in a prior manuscript. Briefly, we tested three 
variations in intervention design across the two trials: (i) 
raw versus adjusted data in the A&F to help recipients 
see how their antibiotic prescribing compares to other 
physicians with similar patients; (ii) information about 
the futility of antibiotics for conditions that are primarily 
viral versus emphasis on the potential harms of antibiot-
ics; and (iii) provision of mailed ‘viral prescription pads’ 
[10] as a communication tool to help recipients act upon 
intentions of avoiding antibiotics.

The A&F reduced antibiotic prescribing by 5% over six 
months compared to no intervention. The mean (stand-
ard deviation) antibiotic prescribing rate was 59.4 (42.0) 
in the control arm and 56.0 (39.2) in the intervention 

arm (adjusted relative rate (RR) 0.95 (95%CI,0.94 to 0.96). 
However, no differences were found across the various 
intervention arms. Results were consistent at 12-months 
post intervention.

The full trial results will be reported elsewhere; here, we 
report on the qualitative process evaluation in which we 
sought to understand the outcomes observed and what 
can be done to optimize A&F for antibiotic prescribing.

Methods
Study design
We used qualitative methods in this embedded process 
evaluation to understand how and why the intervention 
worked (or did not work) as intended. We combined par-
ticipants from both trials since both targeted antibiotic 
prescribing amongst family physicians and were deliv-
ered simultaneously and in contexts. This study received 
research ethics approval from the Women’s College Hos-
pital Research Ethics Board. The reporting of this quali-
tative process evaluation adheres to the COnsolidated 
criteria for REporting Qualitative research (COREQ) 
reporting standards (Appendix 1).

Theoretical framework
The Clinical Performance Feedback Intervention The-
ory (CP-FIT) offers the most comprehensive theory 
on the conditions for optimal A&F [11]. It is a product 
of a qualitative synthesis of 65 studies that culminated 
in a healthcare-specific theory of A&F. The theory pos-
its that the effects of A&F can be summarized by three 
propositions: (1) health care professionals and organisa-
tions have a limited capacity to engage with feedback, (2) 
these parties have strong beliefs about how patient care 
should be provided that influence their interactions with 
feedback, and (3) feedback that directly supports clinical 
behaviours is most effective. CP-FIT guided our think-
ing regarding the mechanism of action of A&F in clinical 
practice and factors that influence its effects. It was used 
to inform the development of the interview guide and the 
analysis [12].

CP-FIT states that effective feedback works in a cycle 
of sequential processes. We explored this process of feed-
back interaction, then recipient perception and accept-
ance of the feedback, followed by intention, and then 
behaviour change for clinical performance improvement. 
The theory stipulates that progress through the cycle will 
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be weakened or halted entirely if any individual stage 
fails. CP-FIT highlights three types of variables that oper-
ate through common explanatory mechanisms to influ-
ence whether and how health professionals respond to 
A&F: the feedback intervention itself, characteristics of 
the feedback recipient, and contextual factors affecting 
the clinical environment.

Context and setting
Ontario has a population of over 15 million people where 
the majority of primary care is delivered by family phy-
sicians. A universal government-funded insurance plan 
without deductible or co-pay covers visits to family phy-
sicians. Medications, including antibiotic prescriptions, 
are covered for those on social assistance, those under 
25 with no private (employer-funded) insurance, and all 
those above age 65.

The trials (Table  1) were conducted with Ontario 
Health and Public Health Ontario. Ontario Health— an 
agency created by the Government of Ontario with a 
mandate to connect and coordinate the province’s health 
care system to help ensure that Ontarians receive the 
best possible care—provides A&F to physicians who 
voluntarily sign up for their “MyPractice: Primary Care” 
reports. Approximately 4750 (of 9,500 eligible) Ontario 
family physicians signed up to receive these reports dur-
ing this study. These are multi-topic reports with aggre-
gated (physician-level) data, sent twice yearly via email 
using data collated from the Institute for Clinical Evalua-
tive Sciences (ICES, a custodian to a data repository with 
patient and physician-level, coded and linkable health 

data sets in Ontario, Canada). ICES data includes pub-
licly funded administrative health services records for the 
Ontario population eligible for universal health coverage 
(≈ 98.5%). However, dispensing data are complete only 
for patients 65 and older.

Public Health Ontario (PHO)—an agency of the pro-
vincial government responsible for providing scientific 
and technical advice on matters of public health con-
cern— sent A&F specifically about antibiotic prescribing 
to family physicians who did not sign up for the MyPrac-
tice report from Ontario Health. The PHO A&F reports 
also used data held at ICES to link prescriber character-
istics, including patient volume, and patient characteris-
tics, including comorbidities, to antibiotic prescription 
data [10].

Recruitment
All A&F recipients were given a process evaluation sur-
vey that included an invitation to participate in an inter-
view. Participants were asked to write their contact 
information so the study team could follow up. From 
the physicians who indicated interest in participating 
in an interview, participants were purposely sampled 
from defined strata to allow maximum variation across 
age, gender, experience (i.e., years worked as a family 
physician), and clinical context subgroups (i.e., walk-in 
physician, family health team, emergency). We also pur-
posively sampled from each of the following groups: (i) 
PHO Trial, adjusted comparator, (ii) PHO Trial, unad-
justed comparator, (iii) PHO Trial, harms emphasis, (iv) 

Table 1  Characteristics of Public Health Ontario Trial and the Ontario Health Trial

Public Health Ontario Trial Ontario Health Trial

Trial Design 4:1 to intervention or control Cluster-randomized by practice, 1:1 to different inter-
vention arms

Trial Arms Physicians in the intervention arm of this trial received 
one of four versions of a personalized antibiotic A&F: 
feedback featuring case-mix adjusted versus unad-
justed comparator and/or emphasis or not on harms 
of antibiotics.

A&F alone or a stack of “Viral Prescription Pad” mailed 
to their office as well as added emphasis in their report 
on use of the pad.

Audit and Feedback type Single topic audit and feedback Multi-topic audit and feedback

Intervention delivery Letter sent via post to clinic address Email with link to audit and feedback, with or without 
mailed stack of “viral prescription pads”

Opt-in for intervention No sign up required Sign-up required

Audit and feedback data on initiation Prescription rate per visit and a graph with prescribing 
rates and their comparators (25th and 50th percen-
tiles).

Prescription rate per visit and a graph with prescribing 
rates and their comparators (50th percentiles)

Audit and feedback data on duration Percentage of prescription over 7 days Percentage of prescription over 7 days and a graph 
with prescribing rates and their comparators (50th 
percentiles)

Audit and feedback data initiation – 
“High prescribers”

25th percentile 50th percentile
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PHO Trial, no harms emphasis, and (v) OH Trial, mailed 
viral prescription pad/emphasis.’

An information letter introducing the research team 
and outlining the purpose of the study and an informed 
consent form were provided via email. All physicians 
who completed the interview were provided an hono-
rarium of $100 as an electronic gift card, recognizing 
the time required to complete the interview. Participants 
were screened to confirm they had read the A&F letter 
before the interview over email or at the beginning of the 
interview if not previously answered. Recruitment ceased 
when data saturation was achieved, defined as the point 
in data collection and analysis when new incoming data 
produced little or no new information to address the 
research questions.

Data collection
Brief demographic questions were asked at the beginning 
of the interview, including the type of A&F received, gen-
der, years in practice, type of practice (Interprofessional 
practice, Community Practice, Walk-in clinic, Other), 
location of practice (urban, rural), and the average num-
ber of patients seen per day. Interviews were conducted 
between 1 February 2022 and 5 April 2022 by two non-
clinician researchers (ML and JS) trained in qualitative 
methods. The interview guide explored CP-FIT theory 
constructs (Appendix 2) and the different aspects of the 
A&F letter (e.g., comparators, duration data, and harms 
information). All interviews were conducted on Zoom 
(Zoom Video Communications, San Jose, CA), recorded 
and transcribed verbatim and entered into NVivo (QSR 
International), a qualitative analysis software program. 
Only the researchers conducting the interview were pre-
sent and the interviews were scheduled for 60 min.

Analysis
We used reflexive thematic analysis that involved a con-
stant comparative method, with our research questions 
guiding our analysis of transcripts [13]. In this process, 
we applied inductive open coding, involving a prelimi-
nary reading of full transcripts and generating initial 
descriptive codes- paraphrasing the text using partici-
pants’ own words. Transcripts were coded by four team 
members (JS, ML, MS, CR). All four team members 
coded the first four transcripts independently using open 
codes. The coders met to iteratively develop a mutually 
agreed upon analytical framework, which was applied to 
all transcripts using focused coding in NVivo. Our analy-
sis considered physicians from both trials together.

We were interested in both high and low prescribers 
for data looking at how recipients responded to interven-
tion factors (i.e., viral prescription pad, adjusted compar-
ator). However, when gathering insights to inform future 

interventions, the response of A&F recipients without 
substantial room for improvement isless important from 
a public health perspective. Therefore, majority of our 
analysis focused on physicians who were described as 
“high prescribers” in their A&F report. “High prescrib-
ers” prescribed more than the target expressed in their 
A&F report (above the 25% target in the PHO trial and 
above 50% in the OH trial.

The team mapped codes onto the CP-FIT theory con-
structs, and broader themes were created by grouping 
codes based on the CP-FIT constructs. Subthemes and 
their relationships were reviewed, mapped, and discussed 
with the larger team. Finally, we examined the data in 
the context of the CP-FIT explanatory mechanisms that 
influence the different stages of the CP-FIT cycle. Spe-
cifically, we considered factors that affected progress 
through the CP-FIT stages for two different behavioural 
targets of the A&F reports: antibiotic prescription initia-
tion and antibiotic prescription duration. Comparing fac-
tors influencing these behaviours could illuminate why 
some metrics seem more amenable to improvement via 
A&F than others. We also compared data, codes, and 
themes across important characteristics (e.g., type of 
clinic, rural vs. urban, age of physician).

Results
We conducted a total of 45 interviews. Of these, 12 of 39 
who expressed interest were participants in the Ontario 
Health trial, and 33 of 146 were in the Public Health 
Ontario trial (Table  2). Twenty-six participants (58%) 
self-reported as male and 28 (62%) worked in urban loca-
tions. The average years of experience was found to be 
approximately 20 years.

Exploring lack of effect differences across trial arms: 
reactions to intervention components
The following sections explore physician reactions to 
the intervention components. Some of these items were 
explicitly tested in the trials, and others were not, but 
participants’ responses to all intervention components 
helped explain the observed effects.

Comparator
Many of the physicians interviewed received an A&F let-
ter with comparator data adjusted for patient and prac-
tice characteristics. However, many still described how 
the comparison provided in the letter did not apply 
to their unique practice (benchmarking). Physicians 
emphasized how variation in access to urgent appoint-
ments, practice settings (urgent care, emergency, long-
term homes), or practice in rural areas could contribute 
to more antibiotic prescribing. They also discussed how 
the characteristics of their patient population might 
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necessitate different prescribing patterns (e.g., older 
patients, younger patients, or patients with more acute 
presentations).

“I think if we can compare my own particular work 
situation with another family physician, urgent care, 
walk-in clinic physician, apple for apple, I think that 
would be more valid and more reliable data.” – PHO 
956 adjusted comparator, harms information, high 
prescriber.
“I see people the same day. Most of my peers don’t. 
When we see people the same day, we see more acute 
presentations of illness. Whereas my colleagues 
aren’t often seeing people in acute infectious periods 
and will have less opportunity to provide antibiotics, 
and those people are more likely to seek antibiotics 
elsewhere.”- PHO, 4255, adjusted comparator, harms 
information, high prescriber.
“The expectation of using antibiotics according to 
guidelines is based on studies that were done in a 
controlled manner – but it’s not always possible in 
real life situations when there is uncertainty and 

when there’s risks that come with not prescribing. 
Sometimes it’s fine to take the risk, because you have 
a backup plan, or you can educate the patient what 
to do if it develops a certain way. But sometimes, 
you can’t because the patient is too frail, or there’s 
too many complexities and you don’t want to take 
chances. So, you basically treat them with everything 
to keep them from decompensating or ending up in 
the Emergency.” – PHO Trial, 4299, adjusted com-
parator, harms information, high prescriber.

Harm information
The physicians did not emphasize antibiotic harm 
data’s role in how they responded to the A&F. In gen-
eral, we heard from physicians that the harms informa-
tion was not new to them but that having the specific 
data was helpful when having antibiotic prescription 
conversations:

“I thought it was great to have numbers because I 
know these things. But it’s helpful to be able to quote 
a number to a patient. So that was great.” – PHO 
3381 unadjusted comparator, harms information, 
high prescriber.
“The information around patient harms was new 
in its level of detail and breadth. That’s the thing - 
it’s not just all resistance. It’s about people’s terrible 
diarrhea and their C. difficile and all that stuff. For 
all that, this was useful.” – PHO 3519, adjusted com-
parator, harms information, high prescriber.
“I do discuss the resistance of bacteria to antibiotic, 
I’ve spoken to patients about this. I tell them, when 
it comes to a sinus infection, there’s a lot of informa-
tion that using a nasal spray is better than antibiotic 
because it works topically, drains your nose. And 
again, the harm of the antibiotic, that could cause 
too a next generation that we may not have a good 
antibiotic to treat our children in future.” – PHO 604 
adjusted comparator, no harms information, high 
prescriber.

Achievable target
Physicians’ acceptance of the data indicating an oppor-
tunity for improvement hinged on the recipient’s per-
spective of the comparator used in the A&F, including 
the ‘achievable target.’ Many physicians in the PHO trial 
(where the achievable target was set at the lowest 25% of 
prescribers) did not accept this because they believed it 
was either unachievable or undesirable. Others described 
being satisfied that they were close to the average pre-
scriber. The findings related to this are elaborated in 
Table 3.

Table 2  Characteristics of physicians who participated in an 
interview

a 11 physicians in the PHO trial and 2 physicians in the OH trial worked in 
multiple settings
b Numbers are based on physicians’ estimates and may not be exact. Seven 
physicians in the PHO trial said their Practice does not have a roster. Thirteen 
physicians in the PHO trial and 4 physicians in the OH said they were unsure of 
how large their roster was

Physician Characteristics PHO Trial, N = 33
N (%)

OH Trial, N = 12
N (%)

Male 19 (58) 7 (58)

Years in Practice, median (SD) 12 ± 11.37 21 ± 15.60

Practice Location

  Urban 22 (67) 6 (50)

  Semi-Urban 7 (21) 3 (25)

  Rural 4 (12) 3 (25)

Practice Settinga

  Family practice or outpatient 
clinic

19 (58) 3 (25)

  Family Health Team 6 (18) 6 (50)

  Family Health Organization 1 (3) 2 (17)

  Walk-in clinic 7 (21) 1 (8)

  Emergency or urgent care 10 (30) 0 (0)

  Long-term care 4 (12) 1(8)

  Hospital-based Practice 6 (18) 1(8)

  Other 4 (12) 0 (0)

Roster size, median (SD)b 1035 ± 410.88 1400 ± 320.64

Patients seen per day, median 
(SD)

25 ± 10.24 21 ± 6.60

“High prescribing” 23 (70) 6 (50)
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“But it’s just an arbitrary number that you guys 
decided that if you can reach what 25% of other peo-
ple do, that that should be a goal that you should set 
for? How do you know that 25% of people aren’t pre-
scribing enough.” – PHO Trial, 4675 adjusted com-
parator, no harms information, high prescriber.

Responses to antibiotic duration data
Physicians reacted differently to data about the propor-
tion of their antibiotic prescriptions for a prolonged 
duration than to data about antibiotic prescription rate. 
They were more accepting and described learning new 
information regarding evidenced-based practice for 
duration.

“I was higher by almost 30%. So that was quite an 
eye opener, because I guess I tend to use a lot of anti-
biotics, that is, for 10 days, rather than the seven. So 
that was a learning point for me, to use it more judi-
ciously in that sense, shorter courses may be just as 
effective.”– OH Trial, 4, low prescriber.
“It was awesome. It was, some of it felt brand new to 
me, which is kind of embarrassing. But I guess we’re 
always learning. I was really excited. I was like, fan-
tastic. Somebody’s done the digging for me, summa-
rized the data, and here it is. Let’s go.” – PHO Trial, 
3381, unadjusted comparator, harms information, 
high prescriber.

Many physicians described their intentions and chang-
ing behaviours to incorporate new duration recommen-
dations after they received feedback. The A&F data 

was viewed as compatible with their views on patient 
care and immediately actionable. Some explained that 
this was easy because no pushback was expected from 
patients; others said that they would make the change 
tentatively and monitor outcomes, emphasizing once 
again the need for a case-by-case consideration.

“I dropped the duration of my antibiotic prescrip-
tions. Basically, as soon as I read that chart and 
looked at some of the references that they’re refer-
ring to”. – PHO Trial, 3881 unadjusted comparator, 
harms information, high prescriber.
“That’s pretty easy. That’s never – almost never a 
fight, its just keeping up to date with the latest rec-
ommendations, so this is helpful to update us and 
making sure our resources are up to date, and that’s 
pretty easy. Very rarely do people care about how 
long. They usually just want the antibiotic for any 
duration” – PHO Trial, 1088 unadjusted compara-
tor, no harms information, high prescriber.
“I thought I was doing durations appropriately 
based on each presentation. This study has given 
me an opportunity to reflect…I am re-evaluating. So 
I can see how the changes actually work in real life 
settings.- PHO Trial, 1366, unadjusted comparator, 
no harms information, high prescriber.
“I know that data say you could do three days [for 
UTIs], but clinically, I have seen too many recur-
rences with that shorter course. And I make the 
judgement call to give my patients five days. I 
adjusted my Practice, I didn’t like the outcome, and 
then I went back. – OH Trial, 26, low prescriber.

Table 3  Belief statements that relate to the comparator featured in the audit and feedback letter

Belief statement Quote

The target is not meaningful (benchmarking) “People like me are never going to believe we’re going to get down to the one quarter quartile. Id 
be thrilled if I even got down to the 50% quartile” – PHO Trial, 537
“I don’t disagree with the target. But I also can’t see 50% of my prescriptions being totally useless. 
Because if I did, then what am I doing here? But I do think that I could reduce - there are areas that I 
- when I’m looking closely at it, that I think I can do better. And prescribe less. And really encourage 
people to wait.” - PHO 4255
“I’m more than willing to try and do better compared to my peers. I’m certainly not going to put 
a ton of effort trying to get into what somebody who crunched numbers says is an achievable 
target, because they could have picked anything…I have no idea what they’re using as a goal 
and whether it’s even semi-achievable for me.” – PHO Trial, 537

Being near-average is desirable (Performance level) “I was happy to know that at this point, I am below the average prescriber, I’ll be at somewhat 
above the achievable target. And I felt good about it.” – PHO Trial, 3470
“I’m below the average. I’m OK with that. So I didn’t concentrate as much on the achievable target. 
Is the achievable target the ideal amount you should be prescribing? Or is it just, let’s try to aim 
for this?” – PHO Trial, 4257
“Well, I’m doing better than the average.” If you concern the number of prescriptions as – if the aver-
age is fairly good then I’m doing a little bit better than that, so that was my thought. – PHO Trial, 
1797

Some physicians are under-prescribing (Clinical 
appropriateness)

“The lowest prescribing quartile, physicians, maybe they’re under prescribing, who knows. But over-
all, I do believe that there is an issue with over prescribing. So at least to reach towards that target 
is a good idea.” – PHO Trial, 4772
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Viral prescription pad
A version of the viral prescription pad was provided to all 
recipients of the feedback letter. In the PHO trial, infor-
mation regarding the pad was included in the feedback 
letter, and in the OH trial, we tested differences between 
those who received a pad in the mail versus those who 
did not. For OH participants, we only interviewed phy-
sicians who received the mailed viral prescription pad. 
In general, we found that physicians described how they 
liked having instructions to give to the patient “it’s a good 
tool” (OH 163) and thatpatients like to receive something 
formal. Overall, they found it useful when a patient was 
asking for antibiotics and they used it to help guide con-
versations regarding antibiotics.

However, physicians also described limited engage-
ment with the pad (i.e., using it)and that there were 
limited opportunities or examples where the viral pre-
scription pad was handed to the patient.

“Although I haven’t used that viral prescription 
handout, it was nice to reference it on the phone 
with patients and just like, say, for bronchitis, the 
duration of a cough is ten to twenty-one days, right, 
and to kind of feed that back to patients and avoid 
any antibiotics.” – OH 126, high prescriber.

Even times when physicians described that the viral 
prescription pad was integrated within the EMR it was 
still not accessed. Physicians described that it did not 
fit within their existing routine, especially their virtual 
workflows:

“So we did end up looking at it, and we actually 
put it into our EMR system. To be honest, I haven’t 
used it. I guess it’s difficult too, because again, most 
of these scenarios, if I am seeing them and following 
up with them, by phone, or virtually afterwards. “ – 
PHO 4756.

Optimizing future antibiotic A&F interventions
Figure  1 summarizes the factors influencing progress 
through the stages of the CP-FIT feedback loop, which 
describes how recipients interact with A&F, why they 
might use it to form intentions to change, and whether 
they might act upon those intentions. We elaborate our 
findings below in two sections that explain why feedback 
might fail to encourage recipients that a change in antibi-
otic use is necessary (creating an “information-intention 
gap”) and why intentions might not be translated into 
action (an “intention-behaviour gap”).

Factors that affect engagement with antibiotic A&F 
and formation of intentions to change were distinct from 
those that affect the use of the A&F to change antibi-
otic prescribing. Overall, we found that “High prescrib-
ing” physicians described various factors that inhibited 
them from completing the feedback cycle (i.e., describ-
ing intention or perceived behavior change in antibiotic 
prescribing). In general, those who prescribed fewer anti-
biotics were more accepting of the feedback and were 
reassured by their feedback results. Table  4 organizes 
key findings that influence progression through the feed-
back loop and supporting quotes into variables related 

Fig. 1  Adapted Clinical Performance Feedback Intervention Theory feedback loop: determinants of antibiotic prescribing
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to (i) the feedback design, (ii) the recipients, and (iii) the 
context, keeping with the categories of variables used in 
CP-FIT.

Limited engagement with the antibiotic feedback leads 
to an information‑intention gap
Many physicians did not feel the information in the 
reports warranted attention, leading to limited interac-
tion with the A&F. Such physicians often explained that 
aggregated data on antibiotic prescribing rates did not 
reflect the complexity of their clinical encounters. Some 
emphasized that it is more important to address specific 
clinical tasks: “Guidelines are guidelines, patients are 
patients” (PHO Trial, 1797). Many also justified limited 
interaction with the A&F based on beliefs about the con-
trollability of antibiotic resistance:

“Because [resistance] that’s a systemic, holistic prob-
lem that needs to be addressed at a systemic level. It 
is not something that can be approached on a case-
by-case basis. It’s just too complex.” – PHO Trial, 
1088, unadjusted, no harms.

Perception and acceptance of A&F on antibiotics were 
closely intertwined. Some physicians who did interact 
with the A&F described uncertainty around the accu-
racy of the data, which influenced their perception of the 
data. They noted the potential contribution of dispensed 
‘wait-and-see’ prescriptions to their data (i.e., a practice 
of prescribing with instructions only to use if things get 
worse) and concern regarding the data only representing 
patients over 65 skewing the representation of their clini-
cal performance.

Intention‑behaviour gap exacerbated by clinical 
uncertainty and competing priorities
Strong beliefs in self-efficacy influenced the intention to 
change prescribing (regardless of the data in the A&F). 
Most physicians expressed their intention to practice fol-
lowing guidelines and that they were already doing their 
best to minimize inappropriate prescribing. Many felt 
that improvement would be infeasible, and this perceived 
(in)capability interrupted a search for new opportunities.

“I felt I was judicious about my antibiotics, and I 
always try to persuade people out of it. So I don’t 
know if it’s going to make a difference on how I 
interact with patients because I felt I was already 
doing my best.” – OH Trial, 28, high prescriber.

Many factors affecting prescribing were seen as not 
amenable to change, including the difficulty of prescrib-
ing appropriately when there was limited time with a 
patient and/or when there was no established trusting 
relationship with a patient. This was especially notable 

in settings like the emergency departments and walk in 
clinic compared to comprehensive family practice,

“The time constraints have an affect. Especially if 
the patient is insistent. I don’t have time, to argue. 
I was talking to a colleague, and they said – some-
times I don’t have time to sit down for 20 minutes 
to educate them why antibiotics is not good. So you 
just give it to them.”- OH Trial 26, low prescriber.
“When it’s in my own practice with patients I know, 
and I have a longitudinal relationship, then I think 
there’s a lot more trust and better communication…
But when it’s a one-off episodic encounter, in urgent 
care: A) I may not know the patient’s medical his-
tory; B) the patients sometimes are sicker; C) they 
don’t know me, and they may not trust my advice 
with saying no, when they may have previously 
received antibiotics from other physicians in the 
exact scenario.” -OH trial 163, high prescriber.

Discussion
Our theory-informed qualitative process evaluation 
examined why and how family physicians used antibiotic 
A&F interventions. Our results explored the impacts of 
intervention components. We identified unique factors 
creating information-intention gaps (when A&F fails 
to encourage recipients that change is necessary), and 
intention-behaviour gaps (when intentions formulated in 
response to A&F are not rendered into action). Although 
the trial results showed that any A&F exposure led to a 
reduction in antibiotic prescribing by 5%, our qualitative 
analysis helped explain the lack of differences seen across 
intervention arms.

We found that the main driver of the information-
intention gap was a common belief that the aggregated 
data did not account for the unique clinical context, 
including geographic location (e.g., rural), practice set-
ting (e.g., emergency room or walk-in clinic), or patient 
characteristics. Our findings suggest that providing 
physicians with ‘adjusted’ comparator data did not 
address concerns regarding the relevance of the data to 
their clinical context. Some physician participants did 
not notice the adjusted comparator statement in the 
A&F. For others, it is possible that a statistical adjust-
ment was not what physicians needed for acceptance. 
Instead, it was about the face validity of results and 
the reassurance that their prescribing data was being 
directly compared to physicians with similar practice, 
whether it was geographic, clinical mix or practice set-
ting. These results can inform future antibiotic A&F 
programs as they highlight a crucial need to address the 
common refrain that, “my practice is different” within 
an A&F strategy. Although trial effects did not vary by 
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these sub-groups, we found that family physicians who 
worked in rural settings, emergency rooms, or walk-in 
clinics seemed less accepting of feedback. These find-
ings indicate that it may be worthwhile to tailor A&F 
interventions to these groups so that their contexts can 
be addressed, and their comparison data is deemed rel-
evant. The main barriers of the intention-behaviour gap 
were beliefs that it is challenging to prescribe appropri-
ately in  situations with time constraints, compounded 
by not having a prior relationship with the patient. 
Many family physicians believed they were already 
doing everything possible to limit antibiotic initiation. 
Our findings are similar to those that found physicians 
questioned the A&F data’s reliability and validity [14, 
15] and physicians in another study complained of cog-
nitive overload [14]. Another Canadian study of multi-
faceted antimicrobial stewardship in primary care in 
Toronto, reported a similar response to our research, 
with physicians describing that they used antibiotics 
judiciously already, and barriers to changing behaviours 
included inadequate time during clinical encounters 
[16].

It is important to consider how our findings intersect 
with the CP-FIT three core prepositions: (1) health care 
professionals and organisations have a limited capacity 
to engage with feedback, (2) these parties have strong 
beliefs about how patient care should be provided that 
influence their interactions with feedback, and (3) feed-
back that directly supports clinical behaviours is most 
effective. Our results explain that likelihood of physi-
cians to engage are impacted by the perceived impor-
tance of antibiotic resistance, perceived controllability, 
and with perceptions of the data accuracy. In the con-
text of Ontario primary care, engaging with quality 
data is seen as an ‘extra’ activity, above and beyond 
the ‘core’ clinical work of conducting patient encoun-
ters, and are not incentivized in the health system or 
micro system where they work. In such a context, care-
ful attention to make engagement easy and to limit any 
negative perceptions about the data becomes critical. 
Further, it is crucial that data are presented in a fashion 
that align with existing strong beliefs about how patient 
care should be provided, such as stratification by dis-
ease type or setting. Interestingly, our fidelity survey, 
reported elsewhere, indicate low engagement with the 
letter and out of 135 randomly sampled physicians in 
the intervention group, 41 (30%) either did not receive 
or were unsure if they received the intervention [17].

Our qualitative data support the quantitative data from 
the trial showing that the letter made a significant impact 
on duration of antibiotics. The duration data involved 
education – as it presented new information for some 
physicians. In contrast, the initiation data was not about 

addressing a knowledge gap; the physicians seemed to 
know the guideline recommendations, and the feed-
back needed to convince them that there may be room 
for prescribing fewer antibiotics. The effort to design the 
feedback components to encourage recipients to accept 
this information seems to have not been successful; like-
wise, co-interventions such as the viral prescription pad 
or harms information that were tested to help put an 
intention into action did not achieve this effect. Unlike 
antibiotic initiation, which also showed reductions in the 
trial, making changes to antibiotic duration was deemed 
readily feasible. Identifying the most amenable targeted 
behaviours to A&F remains a topic for ongoing research.

Other qualitative research has described that recipi-
ents of A&F were not prompted to improve because 
their performance was ‘in the middle’ [18–20]. Some 
research found it was effective to compare to a “top per-
forming group” [21]; however, other research reported 
similar issues that clinicians considered high benchmarks 
unachievable and questioned or disengaged from the 
feedback [18, 22]. Nevertheless, it is common for A&F 
to compare clinicians to the average of their peer group 
[23]. Our findings suggest the need to evaluate tailored 
feedback reports where performance targets are custom-
ized to the recipient.

We found that physicians described the viral prescrip-
tion pad being ‘useful’, however they also reported not 
‘using’ it. We can infer that the physicians appreciated 
the viral prescription pad as a reminder of ways in which 
they might structure their conversations regarding viral 
illness with their patients, but not that they intended 
to incorporate the actual artifact into their encounter. 
Considering how commonly viral prescription pads are 
recommended [24], further work should explore why 
physicians did not use the pad but rather perceived it a 
reminder.

Our study has several strengths. The current study 
was embedded within a pragmatic randomized trial, 
allowing us to explore the quantitative data obtained 
in real-world settings qualitatively. This created a syn-
ergistic mixed-methods approach in which quantita-
tive and qualitative complemented and strengthened 
each other. This study has some significant limitations 
to note. Interviews were only conducted with physi-
cians who agreed to participate; therefore, they cannot 
reflect all family physicians who received the inter-
vention. Furthermore, our team evaluating the feed-
back intervention was also involved in implementing 
the intervention, which may have introduced bias to 
data collection and analysis. Finally, the impact of the 
COVID-19 pandemic must also be highlighted, as it led 
to altered work practices and increased stress among 
participants.
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Conclusion
Our results indicate that many prescribers justified their 
disengagement from A&F because they perceived their 
practice was unique. Those who accepted the feedback 
often described a perceived inability to improve. Our 
findings suggest that future research should develop and 
test tailored reports that acknowledge the prescriber’s 
context and provide personalized performance targets 
and recommendations, specifically in collaboration with 
those most likely to disengage.
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