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Abstract

Objective: To develop and implement antibiotic stewardship activities in urgent care targeting non–antibiotic-appropriate acute respiratory
tract infections (ARIs) that also reduces overall antibiotic prescribing and maintains patient satisfaction.

Patients and setting: Patients and clinicians at the urgent care clinics of an integrated academic health system.

Intervention and methods: The stewardship activities started in fiscal 2020 and included measure development, comparative feedback, and
clinician and patient education. We measured antibiotic prescribing in fiscal years 2019, 2020, and 2021 for the stewardship targets, potential
diagnosis-shifting visits, and overall. We also collected patient satisfaction data for ARI visits.

Results: From FY19 to FY21, 576,609 patients made 1,358,816 visits to 17 urgent care clinics, including 105,781 visits for which stewardship
measures were applied and 149,691 visits for which diagnosis shifting measures were applied. The antibiotic prescribing rate decreased for
stewardship-measure visits from 34% in FY19 to 12% in FY21 (absolute change, −22%; 95% confidence interval [CI], −23% to −22%). The
antibiotic prescribing rate decreased for diagnosis-shifting visits from 63% to 35% (−28%; 95% CI, −28% to −27%), and the antibiotic pre-
scribing rate decreased overall from 30% to 10% (−20%; 95% CI,−20% to−20%). The patient satisfaction rate increased from 83% in FY19 to
89% in FY20 and FY21. There was no significant association between antibiotic prescribing rates of individual clinicians and ARI visit patient
satisfaction.

Conclusions: Although it was affected by the COVID-19 pandemic, an ambulatory antimicrobial stewardship program that focused on
improving non–antibiotic-appropriate ARI prescribing was associated with decreased prescribing for (1) the stewardship target, (2) a diag-
nosis shifting measure, and (3) overall antibiotic prescribing. Patient satisfaction at ARI visits increased over time and was not associated with
clinicians’ antibiotic prescribing rates.

(Received 26 February 2022; accepted 12 June 2022; electronically published 13 July 2022)

Inappropriate antibiotic use leads to increased bacterial resistance,
increased risk of Clostridioides difficile infections, other antibiotic-
related side effects, and increased costs. Antibiotics prescribed in
ambulatory settings account for an estimated 80%–90% of human
antibiotic use.1 Furthermore, up to 50% of ambulatory antibiotics
may be unnecessary, and ambulatory antibiotics account for>60%
of antibiotic costs.2,3

Ambulatory urgent-care clinics and their clinicians may face
challenges in antibiotic prescribing. Urgent care practices may
see patients of higher acuity than primary care clinics. They
may lack an existing relationship with patients, may see patients

who do not have regular access to primary care, and may not have
a mechanism for effective patient follow-up.4 Urgent care practices
have higher antibiotic prescribing rates than other ambulatory sites
of care.5–8

Patient satisfaction is of particular concern at urgent care prac-
tices, which compete with each other and other sites of care based
on convenience and patient experience.9 Although studies of
whether antibiotic prescribing is associated with higher patient sat-
isfaction have been mixed,7,10–16 patient satisfaction is a frequent
reason clinicians cite for inappropriate antibiotic prescribing.17,18

To measure, monitor, and improve ambulatory antibiotic pre-
scribing, our health system formed an ambulatory antibiotic stew-
ardship committee in 2018. Due to relatively high antibiotic
prescribing and a perception of injudicious antibiotic prescribing
in urgent care, we focused interventions on our urgent care prac-
tices. Interventions implemented in fiscal year 2019 (FY19)
focused on improving antibiotic use for non–antibiotic-appropri-
ate diagnoses, but we were also concerned about diagnosis shifting
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(ie, an increase in the number of related antibiotic-appropriate
diagnoses), overall antibiotic prescribing, and maintaining patient
satisfaction.19

Methods

Setting and organization

Northwestern Medicine is an integrated academic healthcare sys-
tem in the Chicago area that includes 13 hospitals, 481 outpatient
locations, and 23 urgent care clinics, also known as “Northwestern
Medicine Immediate Care Centers.” Of the urgent care clinics, 17
were open and operational continually from FY19 to FY21 and are
included in this analysis; 6 additional urgent care clinics opened
between the beginning of FY19 and the end of FY21. The
Northwestern Medicine fiscal year begins on September 1.

These urgent care clinics are overseen by 1 operational unit,
Northwestern Medical Group (NMG), and they span 4 different
regions in our area: central, north, west, and northwest. Each
urgent care clinic is staffed with physicians and advanced practice
professionals (APPs)—advanced practice nurses and physician
assistants. The urgent care practices have their own urgent-care
quality committees.

The Northwestern Medicine Ambulatory Antimicrobial
Stewardship Committee (AASC) was established in FY18 compris-
ing physician champions from primary care, infectious diseases,
and urgent care, as well as the population health pharmacy direc-
tor, practice managers, and quality improvement leaders.

Clinician survey

To help plan stewardship activities, we created and administered a
survey to practicing clinicians between December 2019 and
January 2020. We asked, “What do you believe to be the most
common reasons why physicians/APPs prescribe antibiotics for
viral respiratory diagnoses?” Respondents could choose 1 or more
of the following responses: (1) fear of receiving a poor postvisit
patient satisfaction score; (2) patient perception of the value of
clinic visit; (3) to treat superimposed secondary bacterial infec-
tions; and (4) to instruct the patient to wait and fill if the symptoms
worsen. Via an urgent-care listserv, we sent the survey to 93 physi-
cians and APPs; responses were anonymous.

Measures

Stewardship measures
Based on Healthcare Effectiveness Data and Information Set
(HEDIS) measures, we developed our own non–antibiotic-appro-
priate prescribing measures.20 The committee created and vali-
dated the acute respiratory infection (ARI) stewardship
measures in 2018. We developed 4 stewardship measures that
we combined into “stewardship target visits” (Table 1). The 4 stew-
ardship measures were antibiotic prescribing (1) for upper respi-
ratory tract infections for children aged 3 months to 17 years,
(2) for pharyngitis with negative Streptococcus (ie, strep) test for
children aged 3–17 years, (3) for pharyngitis with negative strep
test for adults aged ≥18 years, and (4) for URI, acute bronchitis,
influenza for adults aged ≥18 years. For this article, we have com-
bined the data for all 4 measures and labeled them “stewardship
measures.”

Encounter diagnoses are chosen by the treating clinician based
on International Classification of Diseases, Tenth Clinical

Modification (Appendix 1.A online). Adult patients with multiple
stewardship-qualifying diagnoses documented in the same
encounter were be included in 2 different measures. For instance,
adult patients with pharyngitis and negative strep test and either
URI, acute bronchitis, or influenza were included in 2 measures.
The stewardship measures only included in-person and synchro-
nous video or telephone encounters with clinicians and diagnoses
did not have to be the primary diagnosis.

Patients were excluded from measures if they had a competing
infectious diagnosis (Appendix 2 online) and/or comorbid condi-
tion history (Appendix 3 online). We used multiple code sources,
including HEDIS, to identify competing diagnoses and comorbid
conditions. For all measures, we excluded patients with a compet-
ing, antibiotic-appropriate diagnosis based on the scheme from
Chua et al2 documented 30 days prior through 7 days after the date
of the encounter. For the adult acute bronchitis, URI, and influenza
measure, we excluded patients with a comorbid condition such as
chronic infections, chronic lung diseases, cancer, or immuno-
suppression documented 12 months prior through the date of
encounter.

Diagnosis shifting measure
Because we were concerned that clinicians might try to evade the
stewardship measures by shifting their diagnosis selection, adding
comorbid diagnoses, or adding antibiotic-appropriate diagnoses,
we developed a “diagnosis shifting measure” (Table 1 and
Appendix 1.B online). The diagnosis shiftingmeasure included vis-
its with any of the following codes: stewardship measure codes
omitting exclusions for competing diagnoses or comorbid condi-
tions (to detect whether clinicians were evading the measure by
adding competing or comorbid diagnoses), potentially antibi-
otic-appropriate codes (eg, sinusitis, otitis media), antibiotic-
appropriate codes (eg, pneumonia), and nonspecific codes (eg,
cough, fever, other respiratory disorders).

All-antibiotic measure
To observe the impact of stewardship interventions on overall anti-
biotic prescribing in urgent care clinics, we measured antibiotic
prescribing regardless of diagnosis or visit type.19 Patients were
not excluded from the all-antibiotic measure for competing diag-
nosis and/or comorbid condition history.

Antibiotics
We used a custom grouping within our electronic health record
containing all antibiotics based on generic name. Antibiotics pre-
scribed in the same encounter as the diagnoses were included in the
numerator.

Patient satisfaction
We examined patient satisfaction with clinicians for visits that met
the stewardship measure criteria (ie, had a diagnosis of URI,
pharyngitis with a negative strep test, acute bronchitis, or influ-
enza). We sent a patient satisfaction survey to all patients with
available e-mail or mobile phone numbers after their urgent care
visit. The survey asks questions about satisfaction with the location
and with the clinician. We calculated the annual satisfaction rate
for each clinician as the proportion of patients who ranked the cli-
nician a 9 or 10 on a 1–10 scale divided by the number of satisfac-
tion survey respondents. We also compared individual clinicians’
antibiotic prescribing rate with their satisfaction rate.

Infection Control & Hospital Epidemiology 737

https://doi.org/10.1017/ice.2022.164 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2022.164
https://doi.org/10.1017/ice.2022.164
https://doi.org/10.1017/ice.2022.164
https://doi.org/10.1017/ice.2022.164
https://doi.org/10.1017/ice.2022.164


Urgent-care stewardship program implementation

In FY19, review of health system data indicated that antibiotic pre-
scribing was generally the highest in the urgent care clinics. This
resulted in an initiative presented to the NMG Urgent Care
Quality Committee, which included regional medical directors.
Following approval by this committee, next steps includedmultiple
introductory meetings between the lead regional medical director
and local urgent-care physician leaders. The meeting introduced a
review of ARImeasure definitions, inclusion and exclusion criteria,

and baseline data. These meetings were effective in gaining under-
standing and support from these key leaders. All of the regional
medical directors as well as these lead urgent-care physicians per-
formed random chart audits, provided feedback, and verified the
accuracy of the data being captured by the stewardship measures.

An educational initiative was developed and implemented at
urgent care clinics across multiple regions. Data for the 4 measures
were presented to all the clinicians by the lead medical director at
multiple immediate-care regional quarterly meetings. Specialty
and regional data were also presented at the quarterly Urgent

Table 1. Stewardship, Diagnosis Shifting, and All-Antibiotic Prescribing Measure Definitions

Measure
Name Measure Description Measure Detail Numerator Denominator Exclusions

Stewardship measures

URI, child Monthly prescription rate of
antibiotics for upper
respiratory infection (URI) in
children

Percentage of encounters for patients
aged 3 months–17 years with a
diagnosis of URI who were prescribed
an antibiotic during the office visit or
urgent care visit

Antibiotic
prescribed
during the
same
encounter as
the diagnosis

Encounter for
patients aged 3
months–17 years
at the time of
encounter
Diagnosis of
upper respiratory
infection (URI)

Ophthalmic route
Patients with a competing
antibiotic-appropriate diagnosis
30 d prior through 7 d after the
visit

Pharyngitis,
child

Monthly prescription rate of
antibiotics for children with
diagnosis of pharyngitis and
tested negative for
Streptococcus

Percentage of encounters for patients
aged 3–17 years with a diagnosis of
pharyngitis and had negative strep
test result who were prescribed
antibiotic during the office visit or
urgent care visit

Antibiotic
prescribed
during the
same
encounter as
the diagnosis

Encounter for
patients aged 3–
17 years at the
time of
encounter
Diagnosis of
pharyngitis and
tested negative
for Streptococcus

Ophthalmic route
Patients with a competing
antibiotic-appropriate diagnosis
30 d prior through 7 d after the
visit

Pharyngitis,
adults

Monthly prescription rate of
antibiotics for adults with
diagnosis of pharyngitis and
tested negative for
Streptococcus

Percentage of encounters for patients
aged ≥18 years with a diagnosis of
pharyngitis and had negative strep
test result who were prescribed
antibiotic during the office visit or
urgent care visit

Antibiotic
prescribed
during the
same
encounter as
the diagnosis

Encounter for
patients aged
≥18 years at the
time of
encounter
Diagnosis of
pharyngitis and
tested negative
for Streptococcus

Ophthalmic medication route
Patients with a competing
antibiotic-appropriate diagnosis
30 d prior through 7 d after the
visit

Acute
bronchitis,
URI, and
influenza,
adults

Monthly prescription rate of
antibiotics for acute
bronchitis, URI, influenza in
adults

Percentage of encounters for patients
aged ≥18 years with a diagnosis of
acute bronchitis, URI, Influenza who
were prescribed an antibiotic during
the office visit or urgent care visit

Antibiotic
prescribed
during the
same
encounter as
the diagnosis

Encounter for
patients aged
≥18 years at the
time of
encounter
Diagnosis of
Acute Bronchitis,
URI, Influenza

Ophthalmic medication route
Patients with a competing
antibiotic-appropriate diagnosis
30 d prior through 7 d after the
visit
Patients who had a comorbid
condition diagnosis on the date
of inclusionary diagnosis or 12
months prior to date of
inclusionary diagnosis

Diagnosis shifting measures

Diagnosis
shifting

Prescription rate of
antibiotics for all diagnosis
shifting codes

Percentage of encounters for patients
aged ≥3 months with a diagnosis
shifting diagnosis were prescribed an
antibiotic

Antibiotic
prescribed
during the
same
encounter as
the diagnosis

Encounter for
patients aged ≥3
months at the
time of the
encounter
Diagnosis shifting
code

None

All-antibiotic measure

All
antibiotics

Prescription rate of
antibiotics for all urgent
care visits

Percentage of encounters for patients
of any age were prescribed an
antibiotic

Antibiotic
prescribed

Encounter for all
ages

None
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Care Leadership meetings, Ambulatory Pharmacy and
Therapeutics Committee meetings, and the monthly System
Antimicrobial Stewardship Quality Committee meetings.

Intervention design

In designing our interventions, we considered the competing pri-
orities of our integrated academic health system. The goal of these
interventions was not only to improve clinician antibiotic use but
also (1) to not interfere with clinician workflows at the point of care
(eg, introducing a hard stop in the electronic health record if only a
nonantibiotic appropriate diagnosis was documented during a
patient visit), (2) to not cause undesirable behavior change like
diagnosis shifting, and (3) to not decrease patient satisfaction.
We catalogued stewardship-related activities from September
2019 through September 2021 (Appendix 1.C online). Different
interventions were introduced, mainly starting in December
2019, among the regions and urgent care clinics based on opera-
tional staff availability as well as decision making by the AASC,
quality directors, and medical directors. In this intervention
design, we used comparative feedback, clinician and patient edu-
cation, and commitment posters.

Interventions—Clinician comparative feedback and
education

Comparative feedback
Regional-level comparative antibiotic prescription data were
shared with clinicians and leadership through multiple regional
and quality committee meetings. In addition, we developed a qual-
ity-measure summary report using the NMG Enterprise Data
Warehouse (EDW), which provided individual clinician antibiotic
prescribing rates and compared them with the overall regional
rates (Appendix 1.D online). We leveraged clinicians’ competitive
nature and sense of group pride by providing comparisons of
health-system regions and specialties (ie, urgent care vs primary
care).21 This report included the 4 ARI stewardship measures,
the denominator for the last 12 months, and individual and
regional-level antibiotic prescribing rates. The report did not
include the diagnosis shifting measure. Regional medical directors
reviewed the report with individual physicians and/or APPs annu-
ally to discuss potential barriers and opportunities for improve-
ment. Additional follow-up was conducted with individual
clinicians who had greater opportunity for improvement in their
antibiotic prescribing.

Video
All urgent-care clinicians were assigned and required to view an
internally developed 3-minute video showcasing a physician–
patient interaction.22 The video showed a physician explaining
the diagnosis of a viral illness, why an antibiotic prescription
was not necessary, the expected duration of illness, and symptom
management options.

Presentation by subject-matter expert
A physician champion also conducted a series of educational ses-
sions discussing appropriate management of viral illnesses for
urgent care clinicians. This forum also provided the opportunity
for dialogue, questions, and answers.

Interventions—Patient education

Commitment posters
The CDC “A Commitment to Our Patients About Antibiotics”
poster was printed (18×24 inches), signed by clinicians working
in each individual location, and posted in each exam room facing
the examination table in each urgent care clinic.23,24

Patient education pamphlets
A trifold patient education pamphlet was developed and made
available to urgent care clinics explaining the potential harms of
being prescribed and taking antibiotics for viral illnesses.

Impact of the COVID-19 pandemic

During the initial COVID-19 period, from March 2020 to July
2020, the visit volume decreased dramatically in all urgent care
clinics. Many urgent care locations implemented drive-through
testing sites for influenza, pharyngitis, and COVID-19 and even-
tually became the outpatient COVID-19 testing sites for the sys-
tem. Urgent care clinics resumed in-clinic testing in June 2020
for influenza, pharyngitis, and COVID-19. Each clinic managed
telemedicine visits from March 2020 onward.

Statistical analysis

We calculated and report means (with standard deviations) and
percentages. We examined visits and antibiotic prescribing initially
by year. For antibiotic prescribing, we calculated the difference in
antibiotic prescribing rates from FY19 to FY21 and the 95% con-
fidence interval (CI) of the differences. We examined trends in visit
rates and antibiotic prescribing over time by month. To compare
antibiotic prescribing and patient satisfaction within each study
year, we calculated Pearson correlation coefficients and P values.

Results

Clinician survey

To the survey, we received 38 responses (response rate, 41%) and
51 answers. Clinicians said the most common reasons for prescrib-
ing antibiotics for viral respiratory diagnoses were (1) fear of
receiving a poor postvisit patient satisfaction score (42%), (2) to
treat superimposed secondary bacterial infections (37%), (3)
patient perception of the value of the clinic visit (32%), and (4)
to instruct the patient wait and fill the prescription if the symptoms
worsen (24%) (Appendix 1.E online).

Patient characteristics

From FY19 to FY21, 576,609 patients made 1,358,816 visits to the
urgent care practices. Patients had a mean age of 42 years; 57%
were women; 78% were white; and 9% were Latino (Table 2c
and Table 3). Overall, patients had a median of 0 comorbidities,
took a median of 3 prescription medications, and had a median
of 1 physician visit during the study period. Also, 77% of patients
had a primary care physician listed. Unique patients with a stew-
ardship visit, compared to patients overall, were younger, were
more likely to be women, to be single, and to have private insur-
ance. They were less likely to make physician visits or emergency
department visits or to be hospitalized (Table 2a and 2c). From
FY19, the mean age of stewardship visit patients decreased from
35 to 30 years (Table 2a); the mean age of all patients increased
from 40 to 44 years (Table 2c).
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Antibiotic prescribing

Examined by year, from FY19 to FY21, antibiotic prescribing for
stewardship measures decreased from 34% to 12% (−22%; 95% CI,
−23% to −22%) (Table 3). By absolute percentage, the largest
decreases in antibiotic prescribing were in the adult acute bronchi-
tis, URI, influenza measure, with a mean decrease of 28% (95% CI,
−29% to −27%). The number of qualifying visits also notably
declined from 21,531 in FY19 to 7,341 in FY21. For adult acute

bronchitis, URI, and flu, the biggest decrease was for antibiotic pre-
scribing for acute bronchitis (−25%; 95% CI, −28% to −23%).

Antibiotic prescribing for the diagnosis shifting measures
decreased from 63% to 35% (−28%; 95% CI, −28% to −27%),
and the number of visits that qualified for the diagnosis shifting
measure also decreased. Antibiotic prescribing for any visit
decreased from 30% to 10% (−20%; 95% CI, −20% to −20%)
and the year-to-year total number of visits increased.

Table 2a. Unique Patients in Denominator for Any Stewardship Measurea

Total Unique Patients

Patient Population Characteristics FY19 FY20 FY21 FY19–FY21

Stewardship (N=40,012) (N=33,987) (N=23,369) (N=89,026)

Age, mean y (SD) 35 (20) 34 (19) 30 (19) 33 (19)

Sex, female, no. (%)b 24,402 (61) 20,712 (61) 14,203 (61) 53,973 (61)

Ethnicity, Hispanic or Latino, no. (%) 3,589 (9) 3,466 (10) 2,735 (12) 8,873 (10)

Race, no. (%)

White 30,703 (77) 25,921 (76) 17,610 (76) 67,834 (76)

Black 2,586 (7) 2,168 (6) 1,494 (6) 5,689 (6)

Asian 2,065 (5) 1,860 (6) 1,064 (5) 4,547 (5)

Other/unknown 4,658 (12) 4,038 (12) 3,201 (14) 10,956 (12)

Marital status, no. (%)

Married/Partner 16,164 (40) 13,416 (40) 7,170 (31) 33,825 (38)

Divorced/separated/widowed 1,782 (5) 1,387 (4) 738 (3) 3,639 (4)

Single 20,623 (52) 17,989 (52) 14,335 (61) 48,013 (54)

Other/unknown 1,443 (4) 1,195 (4) 1,126 (5) 3,549 (4)

Insurance, no. (%)

Private 31,690 (79) 26,980 (79) 18,111 (78) 70,268 (79)

Medicaid 3,486 (9) 3,471 (10) 3,033 (13) 8,820 (10)

Medicare 3,747 (9) 2,619 (8) 1,284 (6) 7,170 (8)

Self-pay/other 988 (3) 830 (2) 881 (4) 2,544 (3)

Comorbidities, median no. 0 0 0 0

Other prescriptions, median no. 2 2 1 2

Physician visits in period, median no. 1 0 1 1

Counts of in-person encounters between patient and any
clinician during the study period, mean (SD) and median

2 (5) and 1 2 (4) and 1 2 (4) and 1 2 (4) and 1

ED visits in period, no. (%)

0 35,071 (88) 29,649 (87) 20,128 (86) 78,657 (88)

1 3,529 (9) 3,136 (9) 2,267 (10) 8,745 (10)

2 859 (2) 697 (2) 560 (2) 2,094 (2)

≥3 553 (1) 505 (2) 414 (2) 1,418 (2)

Hospitalizations in period, no. (%)

0 38,651 (97) 32,911 (97) 22,614 (97) 86,381 (97)

1 1,217 (3) 944 (3) 674 (3) 2,814 (3)

2 107 (<1) 96 (<1) 55 (<1) 258 (<1)

≥3 37 (<1) 36 (<1) 26 (<1) 99 (<1)

Primary care clinician listed, no. (%) 30,155 (76) 25,719 (76) 17,039 (73) 66,290 (75)

Note. FY, fiscal year and FY19 indicates fiscal year 2019.
aPercentages may not add up to 100% because of rounding.
b1 patient was missing data for sex.
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By month, superimposed on the overall downward trend in
antibiotic prescribing for the stewardship measure, in the first 3
months of the COVID-19 pandemic, the number of visits that
qualified for the stewardship measure and the diagnosis shifting
measure notably decreased and the antibiotic prescribing rate
increased (Fig. 1). Toward the end of FY21, the diagnosis shifting
measure increased.

Patient satisfaction

The patient satisfaction scores for ARI visits in FY19, FY20, and
FY21 were 83%, 89%, and 89%, respectively. Examined by year,
there was no association between antibiotic prescribing rates of
individual clinicians and patient satisfaction for ARI vis-
its (Fig. 2).

Table 2b. Unique Patients in Denominator for Diagnosis Shifting Measurea

Total Unique Patients

Patient Population Characteristics FY19 FY20 FY21 FY19–FY21

Diagnosis Shifting (N = 52,880) (N = 48,818) (N = 28,271) (N = 115,183)

Age, mean y (SD) 41 (20) 40 (20) 40 (20) 41 (20)

Sex, female, no. (%)b 32,208 (61) 29,402 (60) 16,915 (60) 68,986 (60)

Ethnicity, Hispanic or Latino, no. (%) 4,142 (8) 4,169 (9) 2,806 (10) 9,902 (9)

Race, no. (%)

White 42,071 (80) 38,087 (78) 21,521 (76) 89,698 (78)

Black 3,242 (6) 3,233 (7) 1,938 (7) 7,408 (6)

Asian 2,387 (5) 2,318 (5) 1,274 (5) 5,433 (5)

Other/Unknown 5,180 (10) 5,180 (11) 3,538 (13) 12,644 (11)

Marital status, no. (%)

Married/partner 25,483 (48) 22,546 (46) 11,966 (42) 52,752 (45)

Divorced/separated/widowed 3,462 (7) 2,985 (6) 1,570 (6) 6,952 (6)

Single 22,223 (42) 21,571 (44) 13,343 (47) 51,059 (44)

Other/unknown 1,712 (3) 1,716 (4) 1,392 (5) 4,420 (4)

Insurance, no. (%)

Private 39,412 (75) 37,056 (76) 20,978 (74) 86,655 (75)

Medicaid 3,930 (7) 3,980 (8) 2,741 (10) 9,186 (8)

Medicare 8,133 (15) 6,470 (13) 3,340 (12) 15,718 (14)

Self-pay/Other 1,251 (2) 1,176 (2) 1,123 (4) 3,297 (3)

Comorbidities, median no. 0 0 0 0

Other prescriptions, median no. 3 3 2 3

Physician visits in period, median no. 1 1 1 1

Counts of in-person encounters between patient and any
clinician during the study period, mean (SD) and median

3 (5) and 1 2 (5) and 1 3 (6) and 1 3 (5) and 1

ED visits in period, no. (%)

0 44,777 (85) 41,117 (84) 23,211 (82) 98,943 (86)

1 5,647 (11) 5,280 (11) 3,398 (12) 13,895 (12)

2 1,428 (3) 1,388 (3) 992 (4) 3,722 (3)

≥3 1,028 (2) 1,033 (2) 670 (2) 2,534 (2)

Hospitalizations in period, no. (%)

0 50,478 (96) 46,692 (96) 26,804 (95) 110,517 (96)

1 1,989 (4) 1,710 (4) 1,204 (4) 4,814 (4)

2 258 (1) 269 (1) 166 (1) 688 (1)

≥3 155 (<1) 147 (<1) 97 (<1) 391 (<1)

Primary care clinician listed, no. (%) 41,961 (79) 38,234 (78) 20,970 (74) 88,718 (77)

Note. FY, fiscal year and FY19 indicates fiscal year 2019.
aPercentages may not add up to 100% because of rounding.
b4 patients were missing data for sex.
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Discussion

We conducted a multifaceted quality-improvement project to
improve antibiotic prescribing in urgent care practices that was
associated with achieving the stewardship target. In addition, we
noted reductions in diagnosis shifting and overall antibiotic pre-
scribing. Patient satisfaction at ARI visits increased over time,
and patient satisfaction was not associated with clinicians’ antibi-
otic prescribing rate.

Urgent care clinics may have particularly high antibiotic-pre-
scribing rates because of case mix (ie, urgent care practices see a
higher proportion of patients with respiratory complaints) as well
as high antibiotic prescribing for non–antibiotic-appropriate diag-
noses. For example, Palms et al5 reported that urgent care centers
have particularly high antibiotic prescribing rates compared to
medical offices, emergency departments, and retail clinics.5 In
addition, the focus on convenience and patient satisfaction may
encourage inappropriate antibiotic prescribing.9

Table 2c. Unique Patients in Denominator for All Antibiotic Prescribinga

Total Unique Patients

Patient Population Characteristics FY19 FY20 FY21 FY19–FY21

All Antibiotics Prescribing (N = 223,566) (N = 264,090) (N = 29,538) (N = 576,609)

Age, mean y (SD) 40 (22) 43 (21) 44 (22) 42 (22)

Sex, female, no (%)b 131,677 (59) 153,395 (58) 187,104 (57) 327,272 (57)

Ethnicity, Hispanic or Latino, no. (%) 19,278 (9) 24,153 (9) 31,542 (10) 53,433 (9)

Race, no. (%)

White 171,764 (77) 202,482 (77) 253,192 (77) 435,678 (76)

Black 15,433 (7) 17,653 (7) 19,894 (6) 37,906 (7)

Asian 11,737 (5) 14,328 (5) 16,869 (5) 31,270 (5)

Other/Unknown 24,632 (11) 29,627 (11) 39,583 (12) 71,755 (12)

Marital status, no. (%)

Married/Partner 98,358 (44) 121,482 (46) 152,167 (46) 252,067 (44)

Divorced/separated/widowed 14,462 (7) 17,733 (7) 21,326 (7) 34,752 (6)

Single 102,640 (46) 114,903 (44) 140,321 (43) 262,431 (46)

Other/Unknown 8,106 (4) 9,972 (4) 15,724 (5) 27,359 (5)

Insurance, no. (%)

Private 162,061 (73) 189,230 (72) 228,994 (70) 412,982 (72)

Medicaid 16,956 (8) 20,759 (8) 28,417 (9) 47,001 (8)

Medicare 36,048 (16) 44,735 (17) 56,760 (17) 89,232 (16)

Self-pay/Other 7,202 (3) 7,976 (3) 13,673 (4) 24,158 (4)

Comorbidities, median no. 0 0 0 0

Other prescriptions, median no. 2 2 2 2

Physician visits in period, median no. 1 2 2 5

Counts of in-person encounters between patient and any
clinician during the study period, mean (SD) and median

3 (6) and 2 3 (6) and 2 4 (6) and 2 10 (14) and 6

ED visits in period, no (%)

0 187,471 (84) 221,024 (84) 278,145 (84) 429,292 (75)

1 25,603 (12) 30,411 (12) 35,786 (11) 86,096 (15)

2 6,163 (3) 7,421 (3) 9,221 (3) 29,135 (5)

≥3 4,329 (2) 5,234 (2) 6,386 (2) 32,086 (6)

Hospitalizations in period, no. (%)

0 212,366 (95) 249,275 (94) 309,060 (94) 513,129 (89)

1 9,075 (4) 11,584 (4) 16,022 (5) 45,974 (8)

2 1,356 (1) 2,060 (1) 2,833 (1) 10,147 (2)

≥3 769 (<1) 1,171 (<1) 1,623 (1) 7,359 (1)

Primary care clinician listed, no. (%) 177,591 (79) 214,128 (81) 264,449 (80) 445,930 (77)

Note. FY, fiscal year and FY19 indicates fiscal year 2019.
aPercentages may not add up to 100% because of rounding.
b42 patients were missing data for sex.
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Table 3. Antibiotic Prescribing in Stewardship Measures, Diagnosis Shifting Measure, and All-Antibiotic Prescribing at Urgent Care Clinics from FY19 to FY21

Measure

FY19,
%

(n/N)

FY20,
%

(n/N)

FY21,
%

(n/N)

Total FY19–FY21,
%

(n/N)

Difference,
FY19–FY21,

%
(95% CI)

Stewardship measures 34
(15,107/44,046)

22
(8,086/36,472)

12
(3,012/25,263)

25
(26,205/105,781)

−22
(−23 to −22)

URI, child 12
(523/4,429)

8
(288/3,526)

4
(126/3,070)

8
(937/11,025)

−8
(−9 to −7)

Pharyngitis and neg strep, child 23
(1,150/4,985)

20
(766/3,917)

9
(319/3,609)

18
(2,235/12,511)

−14
(−16 to −13)

Pharyngitis and neg strep, adult 30
(3,880/13,101)

21
(2,221/10,482)

12
(1,362/11,243)

21
(7,463/34,826)

−18
(−18 to −17)

Acute bronchitis/URI/flu, adult 44
(9,554/21,531)

26
(4,811/18,547)

16
(1,205/7,341)

33
(15,570/47,419)

−28
(−29 to −27)

Acute bronchitis 74
(6,043/8,140)

61
(3,243/5,298)

49
(817/1,675)

67
(10,103/15,113)

−25
(−28 to −23)

URI 27
(3,486/12,771)

14
(1,512/10,683)

7
(388/5,659)

19
(5,386/29,113)

−20
(−21 to −20)

Influenza 4
(25/620)

2
(56/2,566)

0
(0/7)

3
(81/3,193)

−4
(−6 to −3)

Diagnosis shifting 63
(39,400/62,205)

51
(28,428/55,837)

35
(11,211/31,649)

53
(79,039/149,691)

−28
(−28 to −27)

All antibiotic prescribing 30
(100,701/340,472)

20
(86,853/426,644)

10
(58,213/591,700)

18
(245,767/1,358,816)

−20
(−20 to −20)

Note. Neg strep, negative for Streptococcus; FY, fiscal year and FY19 indicates fiscal year 2019.

Fig. 1. Monthly antibiotic stewardship and diagnosis shifting visits and antibiotic prescribing rates from September 2018 to August 2021.
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Other antibiotic stewardship efforts in urgent care clinics have
been successful,25–30 but to our knowledge, none have simultane-
ously measured stewardship, diagnosis shifting, and overall antibi-
otic prescribing while striving to maintain patient satisfaction.

Our survey confirmed prior work; clinicians’main concern in pre-
scribing antibiotics for viral respiratory diagnoses was maintaining
patient satisfaction and meeting patients’ expectations.17,18

Clinicians also cited use of “delayed” prescriptions despite many rea-
sons why delayed antibiotics are inadvisable.31,32 With a focus on cli-
nician–patient communication, individual antibiotic prescribing rates
for ARIs were not associated with decreased patient satisfaction.

Our intervention and measurement study had several limita-
tions. First, this was not a randomized trial, we did not use a com-
parison or control group, and the changes we noted happened
during the COVID-19 pandemic. At the beginning of the
COVID-19 pandemic, we observed an increase in the antibiotic
prescribing rate. We attributed this trend to the inability of clini-
cians to perform a physical examination due to the introduction
of telemedicine visits and empirical treatment. Because the number
of visits during this period was lower, the overall impact on the
cumulative annual prescription rate was minimal. Excluding
rapid shifts in visits and antibiotic prescribing during the initial
phase of the COVID-19 pandemic, there appeared to be a

reasonably consistent downward trend in antibiotic prescribing
over the study period.

Second, the intervention was not implemented in a uniform
way among the urgent care practices, making it impossible to
attribute changes to any one activity or component of the interven-
tion. Third, diagnoses depended on clinician coding. By examining
a diagnosis shifting measure, we tried to ensure that improvements
in the stewardship measure were not a result of “gaming.” This
intervention improved diagnosis shifting as well as overall antibi-
otic prescribing. Fourth, the COVID-19 pandemic and the stag-
gered implementation among practices precluded our use of a
more robust primary analysis, like an interrupted time series.33

However, a post-hoc interrupted time series demonstrated a sig-
nificant step decrease in antibiotic prescribing (Appendix 1.F
online).

Despite the apparent success of these efforts, the antibiotic pre-
scribing rate for non–antibiotic-appropriate diagnoses remained
∼10% by the end of the measurement period. In addition, in the
last year of the intervention, there appeared to be a dissociation
between the stewardship and the diagnosis shifting measures that
should be monitored.

In conclusion, it is possible to decrease antibiotic prescribing for
presumed viral illnesses in the urgent-care setting and maintain

Fig. 2. Stewardship antibiotic prescribing and patient satisfaction for individual clinicians.
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patient satisfaction. Key elements of success may have included an
ambulatory antimicrobial stewardship committee, physician
champions, having data for analysis and reporting, and educa-
tional resources for patients and prescribers. Decreasing antibiotic
prescribing for non–antibiotic-appropriate diagnoses has the
potential to start a virtuous cycle for patients because nonreceipt
of antibiotics may be associated with less antibiotic seeking in
the future.34

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2022.164
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