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Because inappropriate use of antibiotics is common, it is an important area for continuing medical education. At an annual review,
we conducted a two-year campaign to achieve appropriate use. Our methods included two surveys, directed course content,
programmatic evaluation, and a sample practice audit. Ninety percent of learners perceived inappropriate antibiotic use as a “very
big” or “big” problem in the United States, but only 44% perceived this about their practice (𝑃 < 0.001). Top perceived barriers to
appropriate antibiotic use were patient expectations, breaking old habits, and fear that patients would go elsewhere. Top strategies
to overcome these barriers were patient educational materials, having guidelines accessible, and developing practice policies. In a
hypothetical patient with acute bronchitis, 98% would likely prescribe an antibiotic in certain clinical scenarios even though The
Centers forDiseaseControl andPrevention does not recommend empiric antibiotic treatment.Themost common scenarios leading
to likely antibiotic prescriptionwere symptoms over 15 days (84%), age over 80 years (70%), and fever (48%). Practitioners are under
multiple pressures to prescribe antibiotics even in situations where antibiotics are not recommended (such as acute bronchitis). To
achieve complex practice changes such as avoiding inappropriate antibiotic use, no one strategy predominated.

1. Introduction

In contemporary continuingmedical education,we recognize
that education does not end in the classroomand thatmedical
meetings alone are not likely to be effective for changing
complex behaviors [1]. Multifaceted interventions are more
likely to result from an educational campaign rather than
from a single educational session [2, 3]. In addition, Accredi-
tation Council for Continuing Medical Education (ACCME)
accreditation criteria for compliance require a continuing
medical education (CME) provider “to integrate CME into
the process for improving professional practice” (accredita-
tion criterion 16), “identify factors outside the provider’s con-
trol that impact outcomes” (accreditation criterion 18), and
“implement educational strategies to remove, overcome, or
address barriers to physician change” (accreditation criterion
19) [4].

One practice area in the United States where improve-
ment is needed is inappropriate use of antibiotics. Up to
48% of patients with rhinopharyngitis and up to 73% of
patients with acute bronchitis are prescribed antibiotics
even though these infections are generally not responsive to
antibiotic therapy [5–8].The Centers for Disease Control and
Prevention (CDC) recommends against use of antibiotics in
these clinical conditions [9].

As a consequence of inappropriate antibiotic prescrib-
ing, there is unnecessary expense and untoward sequelae
including adverse drug reactions and selection pressure for
resistant organisms [10–12]. The CDC has responded to
the widespread problem of inappropriate antibiotic use by
creating a campaign entitled “Get Smart” to educate providers
and patients about appropriate use of antibiotics [9].

Despite the CDC campaign, inappropriate antibiotic
prescribing in the United States remains alarmingly common
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[13]. Additional studies are needed to identify drivers of
inappropriate antibiotic use, barriers to appropriate pre-
scribing, and interventions to improve prescribing. Among
primary care providers attending an annual review course,
we conducted a two-year, multifaceted interactive campaign
to educate providers regarding appropriate indications for
antibiotic use, understand reasons why providers prescribed
antibiotics inappropriately, and provide strategies to help
overcome pressures to prescribe antibiotics for conditions
where there is likely to be no benefit.

2. Materials and Methods

This research qualified as exempt research after review by the
Colorado Multi-institutional Review Board.

For the past 60 years, the Office of Continuing Medical
Education and Professional Development at the University
of Colorado School of Medicine has produced a semiannual
week long family medicine review. These courses attract
primary care providers fromaround the countrywith approx-
imately 70% being physicians and 30% nurse practitioners or
physician’s assistants.

2.1. 2012 Survey. At the 2012 sessions of the course, we asked
learners to complete a four-question survey on paper. The
first two questions asked them to estimate the importance
of inappropriate antibiotic use as a problem in the United
States and then in the individual’s practice.The third question
asked them to select the top three perceived potential barriers
(from a menu of 18 items) to achieving appropriate antibiotic
use. These perceived barriers were based on previous work
of Price et al. [14, 15] and were used in our previous
work [16]. The fourth question asked them to select the
top three strategies (from a menu of 11 items) that they
might realistically use to overcome the barriers.The potential
strategies were based on those in previous work [16].

2.2. 2013 Survey. At the 2013 sessions of the course, we
asked learners to complete a different four-question survey
on paper. In this survey, the first question was whether the
learner attended the 2012 Family Medicine Review confer-
ence. The second question was whether the learner had an
outpatient practice. In the third question, we posed a hypo-
thetical situation in which the respondent was evaluating
an outpatient “with symptoms of acute bronchitis.” We then
asked which of the following symptoms or characteristics
(from a menu of 10) would likely lead the practitioner to
prescribe an antibiotic. The last question was whether the
respondent had implemented any new strategies in the last
year to avoid inappropriate use of antibiotics.

2.3. Course Content and Programmatic Evaluation. In addi-
tion to the surveys, there were several other elements in the
campaign. In the 2012 review course, 12.5% (5 of 40) of the
lecture or workshop sessions dealt with antibiotic use, and,
in the 2013 review, 17.1% (7 of 41) of the sessions addressed
antibiotic use. For one of the 2013 sessions, we included a
workshop on dealing with patients who generally demand

therapies. In both 2012 and 2013, we included one session as a
“programmatic evaluation” in which we tallied the results of
that year’s survey and presented them at the end of the week.
During these evaluation sessions, we engaged the learners
regarding their additional insight into the survey findings and
how they might decrease inappropriate antibiotic use.

2.4. Sample Practice Audit. In the 2012 survey, one of the top
strategies identified to overcome inappropriate antibiotic use
was a practice audit. Accordingly, in February and March
2013, we sought eight volunteer practitioners to conduct
a short practice audit. We asked them to select five cases
of acute rhinopharyngitis (also called nonspecific upper
respiratory tract infection or the common cold) and five
cases of acute bronchitis (also called acute cough illness).
We asked that the cases be identified prior to determining
whether antibiotics were used. We then asked the volunteer
practitioners to identify patient age, gender, month of visit,
and any comorbidities and whether an antibiotic was pre-
scribed, and if so, the antibiotic and its duration. Practitioners
were solicited by an e-mail sent in early February 2013
to all attendees of the 2012 courses, and eight practices
were identified on a first-come first-serve basis. In order to
maintain confidentiality from this small group of practices,
we committed to the respondents that the results would not
be published and would not be presented other than for
discussion at the 2013 course.

2.5. Data Management and Statistical Analysis. We entered
data from the paper forms into a Redcap database and used
chi-square test to compare rates of discrete data, with 𝑃 value
of less than 0.05 considered significant.

3. Results

3.1. 2012 Survey. At the 2012 course, the survey response rate
was 64.9% (176 of 271 attendees). In Table 1, we show the
replies to the two questions from the 2012 survey about per-
ceived importance of the problem of inappropriate antibiotic
use. Nearly 90% of respondents estimated the problem to
be either “very big” or “big” in the United States. Although
respondents estimated that inappropriate antibiotic use was
significantly less of a problem in their own practices, still 44%
perceived the problem to be either “very big” or “big” in their
own practices (𝑃 < 0.001).

In Table 2, we show the replies to the question from the
2012 survey about the top barriers to appropriate antibiotic
prescribing in primary care practice. Among the barriers
identified, the most common one was patient expecta-
tions/patient agendas. Breaking old habits by provider and
concern that patients would go elsewherewere ranked second
and third. Only two respondents selected “No barriers.”
Overall, the barriers represented a complex combination of
medical and interpersonal considerations, with no single
barrier being identified by a majority of respondents.

Among the top strategies identified to reduce inappro-
priate antibiotic use, the most common was patient educa-
tion and providing patient educational materials (Table 3).
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Table 1: Perceived importance of the problem of inappropriate antibiotic use, in the United States and in the individual’s practice, by survey
responders at University of Colorado, Family Medicine Review, 2012.

Perceived importance of problem In the United States, number (%) (𝑁 = 176)∗ In practice of survey responder, number (%) (𝑁 = 176)∗

“Very big” 75 (42.6%) 11 (6.25%)
“Big” 83 (47.2%) 67 (38.1%)
“Modest” 18 (10.2%) 87 (49.4%)
“Not a problem” 0 (0%) 11 (6.25%)
∗

𝑃 < 0.001 comparing responses in the United States to responses in individual practices.

Table 2: Perceived barriers to achieving appropriate antibiotic use
in responder’s practice at University of Colorado, Family Medicine
Review, 2012 (𝑁 = 538)∗.

Barrier Number (% of all
barriers identified)

Patient
expectations/agendas 146 (27.1)

Breaking old habits 75 (13.9)
Fear that patients will go
elsewhere 65 (12.1)

Patient complexity 45 (8.3)
Worry about patient
complaints 39 (7.2)

Staff need more training 29 (5.4)
Appointment time 29 (5.4)
Medical-legal concerns 20 (3.7)
Patient adherence 20 (3.7)
Competing priorities 14 (2.6)
Need for additional skills 12 (2.2)
Relationships with other
physicians 10 (1.9)

Others 9 (1.7)
Staff competing priorities 8 (1.5)
Reimbursement 5 (0.9)
Organizational policies 3 (0.6)
∗∗Remembering 4 (0.7)
No barriers 2 (0.4)
∗From a menu of 18 items plus “no barriers,” each respondent was asked to
select the top three.The total of responses averages about 3.06 per respondent
because some gave more than 3. We chose to include all selected responses.
∗∗Remembering: recalling what practice changes to make.

The second was having paper guidelines available to the
practitioner, with a much smaller number of respondents
identifying electronic links or “bookmarks.” Of all strategies
selected, education of patients, physicians, or staff accounted
for 206 (40.7%), whereas other practice interventions such
as developing policies, conducting a practice audit, and
holding staff meetings to discuss the problem collectively
accounted for an additional 25.1% of all strategies selected.
However, there was no single dominant strategy, speaking to
the complexity of addressing inappropriate antibiotic use.

3.2. 2013 Survey. In the 2013 survey, the response rate was
56.7% (161 of 284). Overall, 35.4% (57 of 161) had attended
the 2012 Family Medicine Review, and 82.6% (133 of 161)

Table 3: Identified strategies to realistically use to overcome the
barriers to appropriate antibiotic use, among survey responders at
University of Colorado, Family Medicine Review, 2012 (𝑁 = 505)∗.

Strategy Number (% of all
strategies identified)

Patient
education/educational
materials/information
sheets

148 (29.3)

Having paper copies of
guidelines 73 (14.5)

Develop a practice policy 56 (11.1)
Practice audit to see how
my practice is doing 55 (10.9)

Signs in reception
area/office 45 (8.9)

More physician education 37 (7.3)
Longer appointment time 24 (4.7)
More staff education 21 (4.2)
Accessing guidelines
electronically 19 (3.8)

Staff meeting to discuss this
problem 16 (3.2)

Others 11 (2.1)
∗From a menu of 11 strategies, each respondent was asked to select the top
3. The total of all responses averages about 2.87 because not all respondents
selected 3. We chose to display all responses.

had an outpatient practice. Thus, there were 133 respondents
who answered the question regarding symptoms likely to lead
them to prescribe an antibiotic in evaluating an outpatient
with symptoms of acute bronchitis (Table 4). Nearly all (131
of 133, 98.5%) respondents indicated that they would likely
prescribe an antibiotic for a patient who had at least one
of the symptoms or characteristics. We observed high rates
of antibiotic prescribing in the hypothetical scenarios of
symptoms over two weeks (84%) or among patients over 80
years (70%). Moderately high rates of antibiotic prescribing
were likely among patients with duration of symptoms of 8 to
14 days and among patients with fever (50% and 48%, resp.).

3.3. Programmatic Evaluation/Practice Audit. Because we
informed the eight practitioners providing the audits that
we would not publish the results, here we wish to comment
only that the results of the audit provided an excellent
source material for the discussions in the programmatic
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Table 4: Number of practitioners who would likely prescribe an
antibiotic to an outpatient with symptoms of acute bronchitis, by
presenting symptom or characteristic, among survey responders
who had an outpatient practice, FamilyMedicine Review, 2013 (𝑁 =
133).

Presenting symptom or
characteristic

Number (%) replying
they would prescribe

an antibiotic
Duration of symptoms for
over 21 days

119 (89.5)

Duration of symptoms
15–21 days

112 (84.2)

Age greater than 80 years 93 (69.9)
Duration of symptoms 8–14
days

66 (49.6)

Fever 64 (48.1)
History of asthma
(controlled with inhaled
steroids)

54 (40.6)

Age 65–80 years 49 (36.8)

Age less than one year 43 (32.3)
Diabetes mellitus (well
controlled)

22 (16.5)

Nonadherent patient 19 (14.3)
Expectoration of yellow
mucous

18 (13.5)

Duration of symptoms for 7
days 10 (7.5)

evaluation. In this programmatic evaluation, practitioners
identified a number of strategies to deal with pressures to
prescribe antibiotics when they are not indicated. Among
these, one strategy was to lower patient anxiety by referring
to the condition as a “chest cold” or by the CDC alternative
designation as “acute cough illness.” Another strategy was
to provide symptomatic treatment, strong patient education,
and a clear contingency plan such as to reevaluate the patient
in 5 to 7 days if there was no improvement. Further insight
was provided regarding clinical situationswhere practitioners
might more commonly prescribe antibiotics for acute bron-
chitis. One of these was practice in a setting where there was
no access to a chest radiograph. In such a practice setting,
a provider could not rule out pneumonia, as recommended
in selected circumstances, such as cough lasting 3 weeks or
longer in absence of other known causes, by CDC guidelines
[17].

Finally, in response to the question as to whether the
practitioner had implemented any new strategy in the last
year to avoid inappropriate use of antibiotics, 55.6% of those
with an outpatient practice (74 of 133) indicated that they had.
Of those who had also attended the 2012 course, 65.3% (32
of 49) reported that they had implemented a new strategy
compared with 50.0% (42 of 84) who had not attended the
2012 course (𝑃 = 0.086).

4. Discussion

In a two-year, multifaceted interactive campaign, we found
that primary care providers widely perceived that inappropri-
ate antibiotic use is a “very big” or “big” problem in theUnited
States, but significantly fewer ones perceived that it was a
problem of this importance in their own practices. In surveys,
they identifiedmultiple barriers to appropriate antibiotic use,
including patient expectations, breaking their old habits, and
fear that patients would go elsewhere. The most commonly
selected strategies to overcome these barriers were patient
education/educational materials, use of decision aides, devel-
oping practice policies, and practice audits. As part of our
educational content, we included lectures and workshops not
only on guidelines but also on dealing with patients who
demand therapy. In programmatic evaluation sessions, we
summarized the results of the surveys and engaged the learn-
ers with regard to how they might decrease inappropriate use
of antibiotics. Our goal was to provide learners with a variety
of tools to use when confronted with the common situation
of feeling pressure to prescribe an antibiotic when antibiotic
therapy is not indicated. One such frequent situation is acute
bronchitis. Yet, because of the multiple pressures to prescribe
antibiotics, a large percentage of practitioners succumb to
these pressures and would likely prescribe an antibiotic,
at least in some selected presentations (such as prolonged
duration of symptoms, advanced age, and fever). Of survey
responders who had attended both the 2012 and 2013 courses,
65% reported that they had instituted a strategy to improve
antibiotic use in the last year comparedwith 50%of thosewho
had not attended the 2012 course. However, this difference
was not statistically significant (𝑃 = 0.086).

The results of our surveys are instructive as they demon-
strated a variety of complex barriers to appropriate antibiotic
prescribing. In addition, providers identified a number of
interventions that may facilitate more appropriate prescrib-
ing; however, each was cited as likely to be effective by
only a minority of providers. These results suggest that no
single approach to assist providers in overcoming barriers
and improving prescribing is likely to be impactful. Rather,
multifaceted interventions are more likely to result in the
desired change in prescribing practice, as has been shown in
previous research [2, 3].The onlymodest impact of the CDC’s
multifaceted campaign to reduce inappropriate antibiotic use
[13] and recent interventional studies [5, 7] highlight that new
strategies are needed to make more substantial progress.

Our findings from the hypothetical case of acute bron-
chitis were consistent with prior literature demonstrating
a high rate of antibiotic prescribing [5, 7]. Specifically, a
large proportion of providers were likely to prescribe an
antibiotic in older patients, those with fever, and those with
prolonged duration of cough. Two recent randomized trials of
antibiotics versus placebo for acute bronchitis demonstrated
that patients treated with antibiotics had a similar time
to resolution of symptoms but an increased frequency of
adverse effects as compared with those receiving placebo
[18, 19]. In one study, there was no selective benefit in
older patients [18]. Current CDC guidance does not advocate
antibiotics for any subset of patients with acute bronchitis,



Journal of Biomedical Education 5

although a cough for longer than three weeks should prompt
an evaluation for alternative etiologies [9]. Our findings
highlight the continued gap between provider practice and
medical evidence/national guidelines and the need to con-
tinue to address inappropriate prescribing through patient
and provider education and new interventions.

This work may have implications for CME practice. It
is known that educational meetings are moderately effective
in improving knowledge but poorly effective in changing
complex behaviors [1]. Accordingly, for so complex area of
practice as improving appropriate use of antibiotics—with
all of its barriers and with so many potential strategies—
we instituted a multifaceted campaign among learners at
consecutive annual free-standing review courses. In 2012, we
were able to sequentially determine how learners perceived
the importance of the problem, what barriers there were,
and what strategies might realistically be implemented. In
2013, we focused on a common problem area in practice—
acute bronchitis—where empiric antibiotics are commonly
prescribed even though not recommended. We also deter-
mined reported implementation of new practice strategies
in the last year to improve antibiotic use. As this was a
free-standing CME activity with practitioners from a broad
geographic area, we are not able to assess the effectiveness
of this campaign in terms of actual improvement in practice.
However, we did observe that those who had attended both
courses were somewhat more likely (65% versus 50%) to have
reported instituting a new strategy within the last year to
improve practice, although this difference did not achieve
significance (𝑃 = 0.086).

We recognize several limitations to this work. First, the
response rate was moderate (56–65%) in the two surveys,
and we do not know how survey responders differ from
nonresponders. Second, we acknowledge that in all surveys
the replies are those reported and not necessarily (as in
the question about acute bronchitis) what is actually done
in practice. Third, our sample size in the questionnaires is
modest, perhaps creating a beta error as in the association
between having reported a practice change in the last year
to improve antibiotic use and having attended the previous
year’s course.

In CME activities such as a regularly scheduled series
(RSS) involving a rather fixed set of leaners and with access
to quality data, there would be a better opportunity to test
the effectiveness of such a campaign. Indeed, performance
improvement CME activities and the new multispecialty
Maintenance of Certification Portfolio Approval Program
(http://mocportfolioprogram.org/) are excellent examples of
how to use CME in a campaign to improve practice. However,
even in free-standing courses, we encourage CME providers
to experiment with multiyear, multifaceted interactive cam-
paigns on high impact areas in order to improve practice.

5. Conclusions

Effecting complex practice changes such as avoiding inap-
propriate use of antibiotics is a prime area for continuing
medical education. Learnerswidely perceived the importance

of the problem of inappropriate antibiotic use in the United
States, but significantly fewer ones perceived this was an
important problem in their own practices. In addition to
direct educational content on national guidelines for antibi-
otic use, additional parts of the educational campaign dealt
with identification of barriers and of strategies to overcome
these barriers. To achieve complex practice changes, no one
single strategy predominated.
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