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Abstract

Objective: To evaluate the effectiveness of Carolinas Healthcare Outpatient Antimicrobial Stewardship Empowerment Network (CHOSEN), a
multicomponent outpatient stewardship program to reduce inappropriate antibiotic prescribing for upper respiratory infections by 20% over
2 years.

Design: Before-and-after interrupted time series of antibiotics prescribed between 2 periods: April 2016–October 2017 and May 2018–March
2020.

Setting: The study included 162 primary-care practices within a large healthcare system in the greater Charlotte, North Carolina region.

Participants: Adult and pediatric patients with encounters for upper respiratory infections for which an antibiotic is inappropriate.

Methods: Patient and provider educational materials, along with a web-based provider prescribing dashboard aimed at reducing inappropriate
antibiotic prescribing were developed and distributed. Monthly antibiotic prescribing rates were calculated as the number of eligible encoun-
ters with an antibiotic prescribed divided by the total number of eligible encounters. A segmented regression analysis compared monthly
antibiotic prescribing rates before versus after CHOSEN implementation, while also accounting for practice type and seasonal trends in
prescribing.

Results: Overall, 286,580 antibiotics were prescribed during 704,248 preintervention encounters and 277,177 during 832,200 intervention
encounters. Significant reductions in inappropriate prescribing rates were observed in all outpatient specialties: family medicine (relative
difference before and after the intervention, −20.4%), internal medicine (−19.5%), pediatric medicine (−17.2%), and urgent care (−16.6%).

Conclusions: A robust multimodal intervention that combined a provider prescribing dashboard with a targeted education campaign dem-
onstrated significant decreases in inappropriate outpatient antibiotic prescribing for upper respiratory tract infections in a large integrated
ambulatory network.

(Received 17 December 2021; accepted 12 March 2022; electronically published 2 May 2022)

Inappropriate antibiotic prescribing is common and has wide-
spread public health implications, including increasing drug-
resistant bacterial infections and associated morbidity and
healthcare costs.1,2 Most antibiotics are prescribed in the ambu-
latory setting and an estimated 30% are unnecessary.3 For upper
respiratory infections, such as bronchitis and the common cold,
up to 50% of all antibiotic prescriptions are inappropriate.4 Given

the established public health threat due to inappropriate antibi-
otic use, coupled with recent data demonstrating only modest
improvement in contemporary prescribing rates, there is an
urgent need for interventions that effectively address persistent
high rates of antibiotic prescribing in ambulatory settings.

Antimicrobial stewardship interventions have improved antibi-
otic use in hospitals, but they have not been widely implemented in
outpatient practices. Furthermore, previously published studies of
outpatient antimicrobial stewardship have focused on specific
practice settings or provider types and on effectiveness of different
individual intervention strategies like electronic health record
(EHR) alerts, provider education, or provider data feedback.5–10

Few studies to date have examined how to best integrate all of these
features with ongoing measurement of prescribing rates within the
context of a larger, multiple-specialty, integrated healthcare net-
work (where most provider groups now function).10–13 In the

Author for correspondence: Lisa E. Davidson, MD, FIDSA, E-mail: Lisa.Davidson@
AtriumHealth.org

PREVIOUS PRESENTATION: The study design and preliminary data were presented
in 2 posters (nos. 1839 and 1840) at IDWeek 2018 on October 6, 2018, in San Francisco,
California, and as an oral abstract (no. 1879) at IDWeek 2019 on October 4, 2019, in
Washington, DC.

Cite this article: Davidson LE, et al. (2023). A multimodal intervention to decrease
inappropriate outpatient antibiotic prescribing for upper respiratory tract infections in
a large integrated healthcare system. Infection Control & Hospital Epidemiology, 44:
392–399, https://doi.org/10.1017/ice.2022.83

© The Author(s), 2022. Published by Cambridge University Press on behalf of The Society for Healthcare Epidemiology of America.

Infection Control & Hospital Epidemiology (2023), 44, 392–399

doi:10.1017/ice.2022.83

https://doi.org/10.1017/ice.2022.83 Published online by Cambridge University Press

https://orcid.org/0000-0003-0871-334X
mailto:Lisa.Davidson@AtriumHealth.org
mailto:Lisa.Davidson@AtriumHealth.org
https://doi.org/10.1017/ice.2022.83
https://doi.org/10.1017/ice.2022.83
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/ice.2022.83&domain=pdf
https://doi.org/10.1017/ice.2022.83


Carolinas Healthcare Outpatient Antimicrobial Stewardship
Empowerment Network (CHOSEN) program, we applied a stake-
holder-centered design to develop and implement a bundle of key
intervention strategies in diverse ambulatory practices within a
large integrated network, including (1) patient and provider edu-
cation tailored to practice-specific needs and (2) easily accessible,
timely data on prescribing patterns for providers and practice
managers to track and compare antimicrobial prescribing
rates.14,15 The current study tests the hypothesis that implementa-
tion of CHOSEN reduces inappropriate outpatient antibiotic
prescribing for upper respiratory tract infections by 20% over
2 years. This target was based on published literature and national
recommendations published in 2015.4,16

Methods

Study design and setting

A prospective study using an interrupted time series design was
conducted to evaluate the impact of the CHOSEN initiative on
rates of inappropriate outpatient antibiotic prescribing. The study
occurred at 162 ambulatory family medicine, internal medicine,
pediatric medicine, and urgent care primary-care practices within
Atrium Health (formerly Carolina’s Healthcare System), the larg-
est integrated health system in the Carolinas. The design consisted
of (1) a pre-intervention baseline period (April 2016–November
2017) followed by (2) an implementation wash-in period during
which all providers were oriented to CHOSEN educational mate-
rials and were trained to use the intervention dashboard to obtain
prescribing data (December 2017–March 2018) and (3) an inter-
vention period, post-CHOSEN implementation (April 2018–
March 2020). The study was approved by the Atrium Health
Institutional Review Board (no. 03-17-08E).

Intervention

Findings from our preliminary mixed-methods studies conducted
with patients and providers,14,15 along with baseline prescribing
data,17 were used to inform and adapt intervention development
through a stakeholder-centered design process (Fig. 1 and
Supplementary Figs. 1–7 online), in alignment with the Centers
for Disease Control and Prevention (CDC) Core Elements for
Outpatient Antibiotic Stewardship Programs (ASPs).18 Finalized
intervention components included (1) an antimicrobial steward-
ship health education campaign for patients and providers and
(2) an interactive, provider-facing reporting dashboard for com-
paring antibiotic prescribing behaviors among providers, practices
and organizational groupings. The education campaign occurred
over a 6-month period from November 2017 through March
2018 to introduce the CHOSEN educational tools to all practices
in the 4 primary-care service lines: internal medicine, family
medicine, urgent care, and pediatric medicine (Fig. 1 and
Supplementary Figs. 1–7 online). A centralized education team
led by the ASP medical director and lead pharmacist coordinated
with service-line leaders and performance improvement teams to
rollout presentations and webinars on CHOSEN tools, education,
training, and evaluation of metrics (Fig. 1). Targeted education
provided at leadership and practice meetings focused on how to
incorporate the tools into daily practice. Themultimedia campaign
for patients included social media, mass media, and printed mate-
rials, as well as a website (www.atriumhealth.org/germs) that con-
tained patient-specific resources. All materials for patients and
providers were also available on Atrium Health’s internal website.

The CHOSEN prescribing dashboard was developed in
Microsoft Power BI, a business analytics tool used regularly
to track care delivery metrics at Atrium Health
(Supplementary Fig. 8 online). Beginning in March 2018,
EHR data were integrated monthly into the dashboard for prac-
tice and provider reporting; only providers who had 10 or more
encounters for an indication were included. Physicians,
advanced practice providers, quality and performance improve-
ment coordinators, and primary-care administrators had dash-
board access. The dashboard user interface provided interactive
visualizations of prescribing data compared year-to-year and
rolling 12 months. Data were viewable by indication, antibiotics
class, and at the levels of provider, practice site, specialty medi-
cal director, and administrator. The dashboard remains part of
continuous, ongoing assessment of feedback from users and
leadership.

Data collection

Demographic, clinical, and outcomes data were collected directly
from the EHR and administrative data sources via the enterprise
data warehouse. Patient, provider, and practice characteristics were
collected at the encounter level. In encounters with multiple indi-
cations for antibiotics, each indication was included. If >1 antibi-
otic was prescribed for an encounter, both were included in the
data set.

Measures

All ambulatory visits to participating primary care practices
between April 2016 and March 2020 with at least 1 upper respira-
tory infection diagnosis were examined. Diagnoses included acute
sinusitis, otitis media (nonsuppurative), acute bronchitis, pharyn-
gitis (nonbacterial), cough, URI, common cold, allergic rhinitis,
and influenza—conditions for which antibiotics are typically not
indicated (Supplementary Table 1 online). Diagnoses were
obtained from the final billed record for each encounter using
International Classification of Disease, Tenth Revision (ICD-
10) codes.

Antibiotic prescriptions prescribed within 72 hours of the
encounter were included. Patients were excluded if they had any
concomitant diagnosis for which an antibiotic would appropriately
be indicated, such as cellulitis, pneumonia, urinary tract infection,
or a URI for which an antibiotic would be indicated in accordance
with system guidelines (ie, bacterial pharyngitis, acute suppurative
otitis media). All outpatient antibiotics were included in analysis
with a specific focus on aminopenicillins, cephalosporins, macro-
lides, penicillins, fluoroquinolones, and tetracyclines.

The primary outcome of interest was monthly antibiotic pre-
scribing rates by primary care service line. Monthly prescription
rates were calculated as the number of encounters with an antibi-
otic prescription ordered, compared to the total number of eligible
encounters (ie, visits with relevant ICD-10 codes) (Supplementary
Table 1 online). ICD-10 codes were based on previously published
literature4 and were cross validated with older ICD-9 codes.19 We
reviewed all ICD codes to ensure that all appropriate codes were
included or excluded. We performed initial validation prior to
launch of database to ensure appropriate codes were included
and excluded. Finally, we performed random chart validation at
onset of data base to confirm appropriate data capture and there-
after on ongoing basis at request of provider.
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Statistical analysis

We used an interrupted time series (ITS) analysis to evaluate the
impact of the CHOSEN multimodal interventions on inappropri-
ate antibiotic prescribing for upper respiratory infections at the
encounter level within each primary-care service line. For the pri-
mary analysis, segmented regression models were constructed to
compare level changes (ie, abrupt) and slope changes (ie, gradual)
in antibiotic prescribing between preintervention and intervention
periods (ie, once providers had access to the full scope of educa-
tional materials and dashboard data on prescribing rates).
Because timing of education rollout and introduction of dashboard

data to providers occurred over a 6-month period, we removed this
transitional, implementation wash-in period from the primary
analysis. Separatemodels were fit for each primary-care service line
(ie, family medicine, internal medicine, pediatric medicine, and
urgent care). Cumby-Huizinga and Durban-Watson test statistics
were calculated to assess for autocorrelation in the error distribu-
tion, and ordinary least-squares time-series regression models
were fit with Newey-West standard errors to account for the cor-
rect autocorrelation structure (ie, maximum lag set to 2 based on
diagnostic information) and potential heteroskedasticity. In each
primary-care service line, regression coefficients and 95%

Fig. 1. CHOSEN intervention development process, including detailed components of the antibiotic education campaign.
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confidence intervals were estimated to test intervention changes in
the level and slope, relative to preintervention prescribing trends.

We completed sensitivity analyses to examine the influence of
selecting different preintervention and intervention comparison
months, with and without an implementation wash-in period
(Supplementary Table 4 online for details and results). We chose
the final model as the best reflection of the data and program roll-
out, while adjusting for seasonality in the data. Finally, we calcu-
lated descriptive statistics and used the χ2 to compare changes in
the distribution of different antibiotic classes prescribed during the
preintervention and intervention periods. We have reported rela-
tive changes in rates, as is standard when comparing rates across
time or disease categories.20 All statistical tests were 2-tailed, with
P< .05 considered statistically significant. Analyses were per-
formed using STATA version 15.1 software (StataCorp, College
Station, TX).

Results

During the study period, there were 691,545 unique patients con-
tributing 1,656,472 primary-care encounters with 746 unique
providers. Overall, the proportion of encounters with antibiotics
inappropriately prescribed decreased from 47.5% in the preinter-
vention period (April 2016–October 2017; 286,580 antibiotics
prescriptions in 704,248 encounters) to 38.7% during the inter-
vention period (April 2018–March 2020; 277,177 antibiotics pre-
scriptions in 832,200 encounters. The relative difference in
prescribing rates was −18.5%. (P < .01). Preintervention and
intervention encounter-level characteristics of patients, diagnosis
indications, and prescribed antibiotic classes are shown in
Table 1. There were no statistically significant differences
observed in the proportion of preintervention and intervention
encounters among patients by age, sex, race, ethnicity, and diag-
nosis indications. We detected a modest relative decrease in mac-
rolide prescribing from preintervention (26.9% of antibiotic
prescriptions) to intervention (22.1% of antibiotic prescriptions).
Our fluoroquinolone rates were significantly lower than the rates
for other classes of antibiotics. This finding may reflect trends in
decreased fluoroquinolone prescribing nationally, with increased
black-box warnings from the FDA. Additionally, pediatricians
tend to use fewer fluoroquinolones, which may be reflected in
our overall antibiotic distribution.21–23

Comparisons of monthly inappropriate antibiotic prescrib-
ing rates over time are shown for each primary-care service line
in Table 2 and Figure 2. During the preintervention period,
encounters to urgent care had the highest proportion of visits
with inappropriate prescribing (51.8%), followed by family
medicine (49.6%), internal medicine (47.8%), and pediatric
medicine (40.7%). After CHOSEN implementation, encounters
to family medicine showed the largest relative decrease in
the proportion of visits with inappropriate prescribing
(−20.4%), followed by internal medicine (−19.5%), pediatric
medicine (−17.2%), and urgent care (−16.6%; all relative
differences P < .01).

In segmented regression analysis, different level changes and
slope changes were observed across each primary-care service
lines. Family medicine and internal medicine had similar patterns
of change, with each showing a statistically significant level
change (ie, immediate decrease) from preintervention to inter-
vention (family medicine, −7.95; 95% CI, −11.05 to 4.85; internal
medicine, −4.73; 95% CI, −7.75 to −1.71) but similar month-
to-month changes in the intervention period relative to

preintervention trends. Conversely, both urgent care and pediat-
ric medicine did not show a statistically significant level change
but did show significant decreases in the monthly trends of inap-
propriate prescribing in the intervention period (urgent care,
−.78; 95% CI, −1.57 to .01; pediatric medicine, −.15; 95% CI,
−.28 to −.03). Sensitivity analyses confirmed that our final model
best fit the data, allowed for adjustments for seasonality, and did
not differ significantly in the results compared to the alternative
models tested (Supplementary Table 2 online).

Table 1. Characteristics of Patient Population and Distribution of Indications

Characteristic Preintervention, No. (%)
Intervention,

No. (%)

Age (n= 645,226) (n= 779,508)

<18 y 295,931 (45.9) 337,811 (43.4)

18–39 y 102,289 (15.9) 135,256 (17.4)

40–64 y 155,576 (24.1) 189,137 (24.5)

≥65 y 91,430 (14.2) 117,304 (15)

Sex

Male 276,301 (42.8) 328,172 (42.1)

Female 368,917 (57.2) 451,336 (57.9)

Race

White/Caucasian 487,773 (75.6) 571,745 (73.3)

African American 107,472 (16.7) 143,855 (18.5)

Asian 15,358 (2.4) 22,431 (2.9)

Other 11,125 (1.7) 16,951 (2.2)

Not specified 23,498 (3.6) 24,521 (3.1)

Ethnicity

Hispanic 37,981 (5.9) 45,447 (5.9)

Non-Hispanic 583,275 (90.4) 699,796 (90.8)

Not specified 23,970 (3.7) 25,259 (3.3)

Indications, no.
of encounters

(n= 750,177) (n= 899,003)

Acute bronchitis 69,327 (9.2) 77,226 (8.6)

Acute sinusitis 77,260 (10.3) 74,389 (8.3)

Allergic rhinitis 89,540 (11.9) 97,411 (10.8)

Common cold 19,463 (3) 16,981 (1.9)

Cough 124,984 (16.7) 149,117 (16.6)

Influenza 15,925 (2.1) 41,345 (4.6)

Otitis media, NS 82,070 (10.9) 82,048 (9.1)

Pharyngitis (nonbacterial) 113,295 (15.1) 136,559 (15.2)

URI 129,326 (17.2) 180,971 (20.1)

Antibiotic class (n= 286,580) (n= 277,177)

β-lactamase inhibitors 50,473 (17.6) 53,835 (19.4)

Cephalosporins 40,430 (14.1) 40,536 (14.6)

Macrolides 77,176 (26.9) 61,216 (22.1)

Penicillins 79,650 (27.8) 77,208 (27.9)

Fluoroquinolones 12,984 (4.5) 8,239 (3)

Tetracyclines 22,059 (7.7) 32,072 (11.6)

Note: NS, not significant; URI, upper respiratory infection. Indication encounter percentages
do not sum to 100 due to encounters with multiple indications.
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Discussion

Reducing antibiotic resistance in the United States is an urgent pri-
ority.1,2,18 The CDC and US regulatory agencies, such as the Joint
Commission and the Centers for Medicare and Medicaid Services,
have created guidance, Healthcare Effectiveness Data and
Information Set (HEDIS) metrics, and Merit-Based Incentive
Payment System (MIPS) modules to encourage provider adher-
ence to quality and safety measures for prescribing.18,24–26

Nevertheless, few providers and health networks have achieved

and sustained significant reductions in inappropriate antibiotic
prescribing.27 Most antibiotic prescriptions occur at ambulatory
care and urgent-care practices. High patient volumes create
time-pressured care decisions, and providers often face demands
to prescribe antibiotics from patients who may not understand
their appropriate use.15 The CHOSEN initiative was created to
address such barriers that are unique to ambulatory care settings.
The goals were to decrease inappropriate antibiotic utilization 20%
by 2020 across Atrium Health primary-care practices and to
increase stakeholder awareness and engagement in solutions. To

Table 2. Change in Prescribing Rates Before and After Intervention by Practice Type

Practice Type

Constant,
β Coefficient
(95% CI)

Preinteraction
Trend,

β Coefficient
(95% CI)

Level
Change,

β Coefficient
(95% CI)

Slope
Change,

β Coefficient
(95% CI)

Preintervention
Rate,

No. of Encounters
(%)

Preintervention
Rate,
No. of

Encounters (%)
Pre–Post Relative

Difference in Rates, %

Final model

Family medicine 49.97
(46.56–53.39)

−.05
(−.30 to .19)

−7.95
(−11.05 to
−4.85)

−.09
(−.50 to .32)

183,979
(49.6%)

216,828
(39.5%)

−20.4a

Internal medicine 49.68
(46.67–52.69)

−.21
(−45 to .03)

−4.73
(−7.75 to −1.71)

−.02
(−.51 to .47)

99,549
(47.8)

95,886
(38.5)

−19.5a

Urgent care 52.62
(47.68–57.55)

−.05
(−.54 to .44)

.17
(−6.52 to 6.85)

−.78
(−1.57 to .01)

179,665
(51.8)

260,971
(43.2)

−16.6a

Pediatrics 42.09
(40.55–43.63)

−.15
(−.28 to −.03)

1.00
(−1.84 to 3.84)

−.40
(−.64 to −.17)

241,055
(40.7)

258,515
(33.7)

−17.2a

Note. CI, confidence interval.
aAll relative differences were significant at P< .01

Fig. 2. Interrupted time series before and after intervention antibiotic prescribing rates over time with washout period. Month 0 is April 2016. The vertical lines indicate the
washout period from month 20, October 2017 to May 2018.
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ensure thorough adoption, education, and training, the program
was implemented over a 6-month period and included 162 geo-
graphically dispersed practices.

Our study analysis evaluated antibiotic prescribing for acute
URIs across 1,424,729 million visits occurring over 4 years. Few
studies have previously evaluated an intervention across a large
integrated health system.10–13 Our results demonstrated that this
combination of interventions decreased prescribing for URIs by
18.5% across 4 primary-care service lines (ie, internal medicine,
family medicine, pediatric medicine, urgent care). Overall, family
medicine reached the 20% reduction goal (−20.4%), with the other
service lines reaching close to 20% (ie, internal medicine, −19.5%;
pediatric medicine, −17.2%; urgent care, −16.6%).

Although decreases in antibiotic prescribing occurred across
all practice types, patterns of improvement differed. Initial rapid
declines after intervention launch at family and internal medi-
cine practices remained constant over the intervention period,
which is likely attributable to widespread early adoption of tools
and dashboard feedback. Similarly, pediatric practices had a
sustained response. Urgent-care providers had higher rates of
prescribing in the first 6 months, then continued to improve
throughout the study. Our overall reduction in antibiotic pre-
scribing compares favorably to results published on similar
interventions in outpatient prescribing ranging from 4.8% to
23%.8,11,28

Previous studies have evaluated educational interventions,
EHR-based interventions, or evaluation of peer-to-peer feedback
individually.8–10,29–34 In a recent Canadian trial, sending a single
peer-comparison letter to primary-care physicians in the highest
quartile of antibiotic prescribers decreased overall prescribing
and prolonged-duration prescribing.28 Those letters contained rec-
ommendations and education, signed by medical leaders. Another
Canadian study showed that education alone was insufficient to
change prescribing behaviors.35 Our findings highlight the addi-
tional benefit of integrating stewardship tools.

The CHOSEN program results suggest key factors that led to
intervention effectiveness: (1) diverse stakeholder engagement in
design and implementation, (2) unified messaging and tools across
all service lines and practices, (3) senior leadership support, and (4)
timely performance feedback and data transparency. Stakeholders
were involved throughout program inception, design, implemen-
tation, and data analysis (Fig. 1). Their varied experience and
expertise were key to driving program adoption and provider
engagement. Consistent materials and messaging across practice
types provided a common patient experience regardless of practice
or region. The standardized reporting platform held all providers
and practices to the same metrics through data transparency.
Finally, practice, division, and system leadership emphasized the
importance of appropriate prescribing through regular messaging
and unified providers across a wide range of practices.

Despite these strengths, the program had several limitations.
Our decision to use encounter-level billing data differs from
other studies that utilized claims data to examine antibiotic pre-
scribing.3,4,36 As a result, we could not verify that prescriptions
were filled, or include prescriptions that occurred outside of a
patient encounter. Nevertheless, we determined that EHR data
aligned to the point of care was most consistent with
CHOSEN’s focus on provider prescribing behavior. The provider
dashboard reinforced this by displaying timely prescribing feed-
back. Furthermore, using encounter data avoided delays in claim
data allowing for monthly provider updates, regardless of specific
payor types.

The focus of CHOSEN focus on URI across patient groups dif-
fered from prior studies that used a tiered system or HEDIS met-
rics. Although tiered intervention systems [ie, that describe
appropriate antibiotic prescribing as always (tier 1), sometimes
(tier 2), or never (Tier 3)] offer categorization across different anti-
biotic prescribing appropriateness, our stakeholders preferred a
simpler structure to promote implementation and provider adop-
tion. Prescribing indications used in CHOSEN were similar to
diagnoses from tiers 2 and 3 in other studies. Unlike HEDIS mea-
sures, our inclusion criteria enabled providers to focus interven-
tions on all age ranges despite underlying comorbidities. In
presentation of acute nonsuppurative otitis media and sinusitis,
it is often difficult to determine bacterial or viral etiology.
Previously published data have demonstrated that despite these
conditions being most caused by viral infections, high levels of
inappropriate prescribing remain.37–39 Therefore, we elected to
include these conditions in our data analysis.

Our choice to bundle performance feedback, patient and pro-
vider education, and media communications into a single, multi-
modal program limited our ability to measure the effectiveness of
any single intervention. Although we studied both awareness and
effects of antibiotic education and communications of providers
and patients,14,15 we could not separate their impacts. Likewise,
performance feedback effects could not be separated from other
interventions. The literature has shown that a multimodal solution
is likely to have more benefit than a singular focused interven-
tion.33,40,41 We also could not directly measure prescribing dash-
board usage based on frequency of provider access; however, all
dashboard data were transparent, and providers were encouraged
to review and compare their utilization with other providers.

Our evaluation of the CHOSEN program highlights lessons
learned. In the initial stages of CHOSEN, we identified the need
for ongoing engagement of system leaders, as well as visible par-
ticipation from front line providers. Although we routinely edu-
cated primary-care medical and practice directors on evidence-
based recommendations and practice prescribing rates, providers
emphasized the importance of incorporating education of the
entire practice staff. As a result, we engaged quality improvements
teams to spread education to nurses, medical assistants, and other
staff. In addition, we incorporated guidance on appropriate anti-
biotic prescribing into new employee onboarding. These decisions
were consistent with our intention to integrate effective interven-
tions into practice at the outset. CHOSEN was expanded in 2020 to
the emergency division, school-based care practices, and virtual
visits. Further analysis will determine how our interventions
affected prescribing practices in these diverse care settings. We
structured our analyses to maintain a consistent and focused mes-
sage on the importance of intervention integration to success in
reducing inappropriate antibiotic prescribing. Detailed evaluations
of changes in prescribing by indications, provider characteristics,
practice type, and antibiotic classes, along with their interactions,
are planned for future analysis.

A multidisciplinary stakeholder approach utilizing an innova-
tive prescribing dashboard with targeted patient and provider edu-
cation successfully decreased inappropriate outpatient antibiotic
prescribing in a large ambulatory network. CHOSEN, using this
approach, effectively designed and implemented education resour-
ces and tools to meet identified needs among both patients and
providers for improved understanding and experiences. Overall,
CHOSEN demonstrated significant decreases in inappropriate
outpatient antibiotic prescribing for upper respiratory tract infec-
tions by nearly 20%.
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