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Abstract

Antibiotic overuse is common in ambulatory care settings, underscoring the importance of outpatient antibiotic stewardship to ensure safe
and effective antibiotic prescription. In response to this need, the Agency for Healthcare Research and Quality (AHRQ) developed the AHRQ
Safety Program for Improving Antibiotic Use in Ambulatory Care. The Safety Program successfully assisted 389 outpatient practices across the
United States to establish ambulatory antibiotic stewardship. Herein, we have used lessons learned from the AHRQ Safety Program to describe
a step-by-step framework to assist practices with establishing antibiotic stewardship in the outpatient setting. Steps include obtaining support
from practice leadership; establishing an antibiotic stewardship team; garnering support from practice members; determining how to access
antibiotic prescribing data; building communication skills around antibiotic use in the practice; implementing educational content around an
infectious syndrome; monitoring antibiotic prescription data; and implementing a sustainability plan.
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The need for outpatient antibiotic stewardship

In the United States, antibiotic-resistant organisms cause
2.8 million infections and 35,000 deaths each year.1,2 In the
United States, sufficient antibiotic prescriptions are written in
the outpatient setting that half of all Americans would receive a
prescription in any given year.3 Moreover, one-third of antibiotic
prescriptions in ambulatory care are considered unnecessary.3

Several challenges specific to ambulatory care make judicious
antibiotic prescribing difficult. Patient and family preferences have
an impact on antibiotic prescribing decisions. Patients may expect
antibiotic prescriptions based on prior experiences when present-
ing with similar symptoms.4,5 They may be unaware of the poten-
tial harm caused by antibiotics and may not weigh the risks versus
benefits associated with antibiotic use.6 From the clinician view-
point, interactions with patients occur during time-constrained
office or telemedicine visits, sometimes precluding the ability to
collect adequate clinical and diagnostic data prior to the decision
to prescribe antibiotics. These brief encounters also pose challenges
with balancing competing priorities related to the screening, diag-
nosis, treatment, and prevention of disease with adequate

counseling about antibiotics. For clinicians caring for patients
where there may be concerns about their readiness to return to
medical care if the clinical status worsens, antibiotics may be pre-
scribed as an attempt to avoid a subsequent complication. In addi-
tion, clinician compensation is partially tied to patient satisfaction
scores, and many clinicians trying to establish and grow their prac-
tices depend on favorable internet and social media reviews from
patients.7

Understanding the need for antibiotic stewardship in ambula-
tory settings, the Centers for Disease Control and Prevention
(CDC) established the Core Elements of Outpatient Antibiotic
Stewardship, which are evidence-based strategies to conduct stew-
ardship in ambulatory settings.8 The CDC Core Elements include
(1) a commitment to antibiotic stewardship, (2) action for policy
and practice to promote appropriate antibiotic prescribing,
(3) tracking and reporting to assess progress improving antibiotic
prescribing, and (4) education on appropriate antibiotic use for cli-
nicians and patients, with access to colleagues and consultants with
additional expertise for specialty care as needed. The Joint
Commission developed antibiotic stewardship requirements for
accredited ambulatory practices in 2020 that closely resemble
the CDCCore Elements. These include (1) identifying an antibiotic
stewardship leader; (2) establishing an annual antibiotic steward-
ship goal; (3) implementing evidence-based practice guidelines
related to the antibiotic stewardship goal; (4) providing clinical
staff with educational resources related to the antibiotic steward-
ship goal; and (5) collecting, analyzing, and reporting data related
to the antibiotic stewardship goal. Real-world experience on how
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to successfully implement antibiotic stewardship in ambulatory
care consistent with the criteria outlined by the CDC and The
Joint Commission remains limited. In response to this need, the
Agency for Healthcare Research and Quality (AHRQ) developed
the AHRQ Safety Program for Improving Antibiotic Use in
Ambulatory Care (ie, the AHRQ Safety Program).

The AHRQ Safety Program for Improving Antibiotic Use

The overarching goals of the AHRQ Safety Program were (1) to
assist ambulatory practices with implementing antibiotic steward-
ship, (2) to provide frontline clinicians with tools to incorporate
antibiotic stewardship principles into routine antibiotic decision
making through improving teamwork and communication among
practices and between healthcare providers and patients, (3) to
provide education on best practices for the diagnosis and treatment
of common ambulatory infectious conditions, and (4) to establish
the science of safety as an integral component of antibiotic pre-
scribing. In total, 389 outpatient practices including both children
and adults from across the United States completed the 1-year
AHRQ Safety Program: 162 primary care practices, 160 urgent care
practices, 49 federally supported practices, and 18 other practice
types.9 The AHRQ Safety Program was associated with an overall
50% reduction in antibiotic prescribing and a 36% decrease in anti-
biotic prescribing for acute respiratory tract infections across
participating sites. The content of the Safety Program will soon
be publicly available to assist outpatient practices with implement-
ing antibiotic stewardship. The diversity of participating practice
types, regional diversity, and types of clinicians observed across
practices has provided insight into a framework for implementing
antibiotic stewardship in the ambulatory setting (Fig. 1).

Step 1: Obtain support from practice leadership

Support from senior leadership is an essential first step in imple-
menting antibiotic stewardship in any setting but especially ambu-
latory care. Senior leadership may include practice owners
(including across several practice sites), medical directors, or the
most senior clinician in the group, depending on the practice
organizational structure. Senior leadership will likely be able to
assist with identifying financial or other resources necessary to
develop, implement, and sustain antibiotic stewardship interven-
tions. This step may include some protected time for antibiotic
stewardship leaders to focus on improving antibiotic prescribing
across the practice. Support from senior leadership enables priori-
tizing information technology (IT) support for electronic data

extraction for antibiotic prescriptions, International
Classification of Disease, Tenth Revision (ICD-10) codes, and other
necessary data for the antibiotic stewardship team to measure suc-
cess over time. Senior leadership can set expectations for other
clinic faculty and staff that safe antibiotic prescribing is a priority
of the practice. Additionally, obtaining support from senior lead-
ership may be necessary to decouple patient satisfaction scores
associated with visits for antibiotic-inappropriate infectious
conditions (eg, upper respiratory tract infection, acute bronchitis,
influenza without pneumonia, COVID-19) from bonuses and
other rewards.

Step 2: Establish the antibiotic stewardship team

After obtaining support from senior leadership, the antibiotic
stewardship team leaders should be identified. One antibiotic stew-
ardship team leader should be a prescribing clinician, such as a
physician or an advanced practitioner. Necessary skill sets for cli-
nician antibiotic stewardship leaders include an interest and
knowledge in the diagnosis and treatment of common outpatient
infections, ability to garner respect from colleagues, ability to be
diplomatic and rally members of the practice around antibiotic
stewardship goals, ability to communicate clearly and concisely,
comfort in the role of educating other practice members, and abil-
ity and interest in reviewing data and identifying new approaches
to improve antibiotic use.

The other antibiotic stewardship team leader should be an
administrative leader who ensures that antibiotic stewardship
activities occur in a timely fashion. The administrative leader
should have organizational skills that allow for extraction of the
necessary electronic data to measure progress of the practice (or
the ability to identify someone who can assist with electronic data
extraction), ensuring that progress with antibiotic stewardship
activities is discussed routinely at practice-wide meetings and that
meetingminutes are distributed. Depending on the structure of the
practice, the administrative leader may be an office manager, a
nurse, a pharmacist, or another practice member.

Step 3: Garner support from other practice members

To improve antibiotic stewardship in ambulatory care, all mem-
bers of the practice must prioritize safe antibiotic prescribing.
After obtaining support from senior leadership and developing
the antibiotic stewardship team, it is important to make the case
for antibiotic stewardship to the rest of the practice because anti-
biotic stewardship activities are more likely to succeed if

Fig. 1. Steps in implementing antimicrobial stewardship programs in ambulatory care.
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everyone adheres to them. Understanding of antibiotic steward-
ship principles should not be limited to practice clinicians but
should also include other staff members such as nurses, medical
assistants, front-desk staff, and pharmacists. All of these staff
members may interact with patients presenting with potentially
infectious symptoms and may inadvertently set expectations
with patients regarding the likelihood of receiving an antibiotic
prescription.

When making the case for antibiotic stewardship to practice
members, several points are important to convey. First, emphasize
that antibiotic stewardship is a patient safety issue. Remind mem-
bers of your practice that 19% of all emergency department visits
for drug-related adverse events are due to antibiotics.10 Although
this tradeoff may be acceptable for antibiotics that are necessary,
this is not acceptable for antibiotics that are not necessary.
Second, remind members of the practice that important down-
stream consequences of unnecessary antibiotic use may not be
immediately apparent, such as increasing antibiotic resistance.
Reductions in the diversity of the microbiome and the killing of
healthy bacteria increases the likelihood of antibiotic-resistant
bacteria that can cause future infections that become increasingly
challenging to treat. Third, some of the challenging and dissatisfy-
ing conversations with patients who really prefer antibiotics can be
avoided if the practice reaches consensus on indications for
antibiotic use. By standardizing practices and developing commu-
nication tools (including specific phrases to encourage patients to
seek appropriate, non-antibiotic based symptomatic treatments),
patients will be less likely to seek antibiotics for viral infections
from any members of the practice.6,11–13 It is important to recog-
nize that the antibiotic prescribing approach of one clinician can
impact that of future clinicians. In one study of urgent care prac-
tices, receipt of antibiotics for an acute respiratory infection
increased the likelihood that both the patient and their spouse
would receive an antibiotic for another acute respiratory infection
over the subsequent year.5

One approach that may help engage practice members in
appropriate antibiotic prescribing is an antibiotic commitment
poster. Commitment posters require the clinician (by signing or
adding their picture to the poster) to make a commitment to pre-
scribe antibiotics judiciously. In this way, the poster not only
informs patients and families but also reminds clinicians that they
should only prescribe antibiotics for indicated reasons.14

Step 4: Determine how to access antibiotic prescribing
data

Access to data is an essential part of antibiotic stewardship in
ambulatory care, both to monitor progress and to identify new
and continued targets in need of further intervention.8

Necessary data include antibiotic prescription data (numerator)
and the number of clinic visits (Fig. 2, denominator).
Additionally, obtaining ICD-10 codes to differentiate conditions
for which antibiotic use is expected from those for which antibiotic
use is not indicated should be considered. Antibiotic prescription
data should be generated monthly (preferably) or quarterly
depending on the volume of patients seen at the practice.

Obtaining access to these data may seem challenging; however,
electronic health records (EHRs) can streamline the process of
electronic data extraction. Practices need access to an IT expert
to assist with extracting and tabulating data. An IT expert may
be able to develop automated reports for the antibiotic stewardship
team to access on an “as needed” basis. Senior leadership may be

able to assist with financial resources and with identifying an IT
expert. Another option is to contact the EHR vendor to see if they
have resources already available to assist with data extraction.

Step 5: Build communication skills around antibiotic use
in the practice

Communication (1) between practice members and patients and
families and (2) among practice members is essential in imple-
menting antibiotic stewardship. First, communication skills are
important in explaining antibiotic decision making to patients
and families. Providing specific statements about why inappropri-
ate antibiotic use can cause harm may help patients and families
understand the risks and benefits the clinician is considering in
determining whether antibiotics are necessary.6 The antibiotic
stewardship team can lead the practice in communication skills
training that will reduce some of the pressure around unnecessary
antibiotic prescribing during routine clinic meetings.

Communication skills training that can reduce unnecessary
antibiotic prescribing include the following: (1) encourage use of
language that ensures the patient feels heard and that the provider
acknowledges the patient is suffering (eg, “I am sorry you are feel-
ing so bad”), (2) communicate negative findings during the physi-
cal exam (eg, “Your lungs sound clear so you don’t have
pneumonia”), and (3) state the lack of need of an antibiotic as a
positive outcome (eg, “The good news is that you don’t need an
antibiotic to treat this infection”).11–13,15 The antibiotic stewardship
team should consider providing clinicians with sample responses
to common patient questions about antibiotics.4,11

Second, communication among practice members about anti-
biotic prescribing is essential. Members of the practice must agree
on how to manage common infectious syndromes. The antibiotic
stewardship team should schedule time to discuss antibiotic stew-
ardship on a regular basis. Finding a time tomeet (with full or over-
booked clinician schedules) may be difficult, but it is essential in
building antibiotic stewardship in ambulatory care. Information
provided asynchronously does not replace intrapractice communi-
cation about approaches to managing common conditions.
Reserving a few moments in a previously scheduled, regular prac-
tice meeting (eg, a monthly or quarterly meeting) for which patient
visits are already blocked to discuss antibiotic stewardship may be
preferred. Practice discussions will facilitate communication and
ensure that antibiotic stewardship changes progress.

Step 6: Implement education around an infectious
condition

The antibiotic stewardship team should consider focusing their
educational efforts around specific clinical syndromes. In the
AHRQ Safety Program, infectious conditions were stratified by
those for which antibiotics are always indicated, sometimes

Fig. 2. Types of antibiotic prescribing data to collect.
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indicated, and never indicated. The antibiotic stewardship team
may first elect to focus on conditions for which antibiotics are
never indicated, such as upper respiratory tract infections, acute
bronchitis, influenza without pneumonia, respiratory syncytial
virus infections, or COVID-19, because the appropriate antibiotic
prescribing rate for these conditions is close to zero. Plan to take
several months to focus on education and implementing interven-
tions to improve appropriateness of antibiotic prescribing for the
first syndrome selected for focus by the practice, prior to address-
ing a second high-impact syndrome. As described in step 5, reserve
time in a previously scheduled, regular practice meeting to educate
clinicians on best practices for the management of the infectious
syndrome.

After selecting the first syndrome to focus on, the clinician anti-
biotic stewardship leader (as well as a pharmacist if available)
should review available evidence-based data on the diagnosis
and management of the syndrome. The Safety Program tool kit
synthesizes evidence on clinical syndromes (eg, community-
acquired pneumonia, skin and soft-tissue infections) through a
variety of content, including slide presentations with accompany-
ing facilitator guides that the antibiotic stewardship team can
review with the practice, audio presentations, which members
of the practice can listen to on their own time, and 1-page docu-
ments that summarize each syndrome with sample discussion
guides (Fig. 3).

For each clinical syndrome, the safety program content is
organized using the “Four Moments of Antibiotic Decision
Making” framework. This framework was originally developed
in the acute-care setting16 and has since been adapted to the ambu-
latory setting. The Four Moments have been outlined as follows:
First, does my patient have an infection that requires antibiotics?
Second, do I need to order any diagnostic tests? Third, if antibiotics
are indicated, what is the narrowest, safest, and shortest regimen
I can prescribe? And fourth, does my patient understand what
to expect and the follow-up plan?

Next, after educational material on a syndrome has been
reviewed either by a group presentation, listening to audio presen-
tations, or reviewing 1-page documents, the antibiotic stewardship
clinician should lead a practice-wide discussion on that syndrome
during a regularly scheduled staff meeting to determine what steps
the practice can take to improve and standardize their approach to
diagnosing and managing that infection. This process may be an
iterative one across several monthly meetings and may require
reviewing antibiotic prescribing data to ensure changes are occur-
ring (step 7). Once the antibiotic stewardship team and practice
members believe sufficient progress has beenmade on a syndrome,
it is reasonable to move on to the next syndrome.

Step 7: Monitor antibiotic prescription data

After a process has been developed for the antibiotic stewardship
team to periodically (monthly or at most quarterly) access antibi-
otic prescription data, they should review it to determine whether
improvements in antibiotic prescribing are occurring and to deter-
mine whether additional education or further intervention should
be considered. It is helpful to review antibiotic prescription data
with the rest of the practice either quarterly or monthly if possible8

as part of a regularly scheduled practice meeting so other members
can observe the progress achieved over time.

Along with evaluating practice-wide antibiotic prescription
data, peer comparison can be an especially impactful antibiotic
stewardship tool in ambulatory care.8 In peer comparison,

antibiotic prescribing feedback is delivered to clinicians so that
they can compare their antibiotic prescribing practices with those
of their colleagues.17,18 Consider informing clinicians whether they
are “top performers” (ie, in the top 10%–20% of appropriate anti-
biotic prescribers) or “not top performers” (ie, all other clini-
cians).18 This approach may incentivize clinicians who are just
above the mean to continue to improve in addition to low
performers.

Providing data to clinicians requires careful thought because
many clinicians may express distrust about peer comparison
reports.19 Therefore, open communication among the practice
members at standing meetings about interpreting the reports
and how to continue to make improvements in antibiotic prescrib-
ing is helpful. Discuss as a practice whether individualized reports
should include names of practice members or only the name of
the individual for whom the report is intended. Reports should
be concise, easy to access, and easy to interpret, or they are unlikely
to be reviewed by clinicians.20 Use graphics where possible.
Recommendations for feedback reports are available (Fig. 4).21

Step 8: Implement sustainability plan

The antibiotic stewardship team should develop a sustainability
plan to ensure the longevity of antibiotic stewardship activities.
The plan should include the primary goals the antibiotic steward-
ship team plans to achieve over a designated period (eg, 2 years) as
well as an approximate outline of themonth tomonth plans during
this time (eg, the order of the syndromes to focus on, the approxi-
mate amount of time that will be spent on each syndrome, how
frequently to review antibiotic prescription data as a practice).
The following aspects should be considered: What processes can
become automated (eg, automated electronic data fed into a dash-
board), integrated into the electronic health record system
(eg, reminders of Centor criteria when considering Group A strep-
tococcal antigen testing),22 or delegated from the antibiotic stew-
ardship team to other practice members (eg, peer review of outlier
clinicians) to encourage clinician and staff-level ownership of anti-
biotic stewardship activities? The antibiotic stewardship team
should continue to closely oversee all antibiotic stewardship activ-
ities. The sustainability plan should also include some general next
steps after the 2-year period regarding what the antibiotic steward-
ship team plans to do to continue to keep the program engaging for
both themselves and the rest of the practice. The sustainability plan
should be reviewed with senior leadership.

Additional interventions

Once a practice and antibiotic stewardship team has gone through
the above steps, a particular set of initial interventions have been
implemented, and a sustainability plan is in place, the practice and
the antibiotic stewardship team may consider choosing additional
interventions to improve antibiotic prescribing for conditions of
interest. For example, practices can implement triage protocols
to prevent unnecessary visits for antibiotic-inappropriate condi-
tions through call centers, nurse-managed triage hotlines, or phar-
macist consultations.8 In these triage protocols, patients calling
with symptoms not concerning for severe illness or a condition
requiring an antibiotic can be provided symptomatic management
over the phone via a nurse. In preventing a visit for a condition for
which antibiotics would not be appropriate, patients will be less
likely to receive an inappropriate antibiotic. In addition, practices
can require written justifications for inappropriate antibiotic pre-
scribing, in which clinicians prescribing an antibiotic for a
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nonappropriate condition would be required to enter a note in
the EHR explaining their decision making.8,14,18 Alternatively,
practices can implement clinical decision support at the time of
documentation or ordering antibiotics.8 Other interventions are

available, for example, with the CDC Core Elements of
Outpatient Antibiotic Stewardship8 and with the AHRQ Safety
Program Toolkit for Improving Antibiotic Use in
Ambulatory Care.

Fig. 3. Sample discussion guide.
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In conclusion, antibiotic stewardship in ambulatory care can be
successful, but it requires resources and both a dedicated antibiotic
stewardship team and dedicated providers. To assist ambulatory
practices in developing and sustaining antibiotic stewardship activ-
ities and in following the CDC and The Joint Commission criteria
for establishing successful stewardship approaches, we encourage
using the tool kit developed through the AHRQ Safety Program for
Improving Antibiotic Use in the Ambulatory Care Setting.
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