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Abstract

Objective:We investigated a decrease in antibiotic prescribing for respiratory illnesses in 2 academic urgent-care clinics during the coronavirus
disease 2019 (COVID-19) pandemic using semistructured clinician interviews.

Methods: We conducted a quality-improvement project from November 2020 to May 2021. We investigated provider antibiotic decision
making using a mixed-methods explanatory design including interviews. We analyzed transcripts using a thematic framework approach
to identify emergent themes. Our performancemeasure was antibiotic prescribing rate (APR) for encounters with respiratory diagnosis billing
codes. We extracted billing and prescribing data from the electronic medical record and assessed differences using run charts, p charts and
generalized linear regression.

Results:We observed significant reductions in theAPR early during the COVID-19 pandemic (relative risk [RR], 0.20; 95% confidence interval
[CI], 0.17–0.25), which was maintained over the study period (P < .001). The average APRs were 14% before the COVID-19 pandemic,
4% during the QI project, and 7% after the project. All providers prescribed less antibiotics for respiratory encounters during
COVID-19, but only 25% felt their practice had changed. Themes from provider interviews included changing patient expectations and
provider approach to respiratory encounters during COVID-19, the impact of increased telemedicine encounters, and the changing epidemi-
ology of non–COVID-19 respiratory infections.

Conclusions: Our findings suggest that the decrease in APR was likely multifactorial. The average APR decreased significantly during the
pandemic. Although the APR was slightly higher after the QI project, it did not reach prepandemic levels. Future studies should explore
how these factors, including changing patient expectations, can be leveraged to improve urgent-care antibiotic stewardship.

(Received 20 September 2022; accepted 27 December 2022)

Globally, more than two–thirds of antibiotics are prescribed in the
outpatient setting.1 The CDC estimates that at least 30% of outpa-
tient antibiotic prescriptions in the United States are unnecessary.2

Prior to the coronavirus disease 2019 (COVID-19) pandemic,
urgent care centers (UCCs) had both the highest percentages of
visits resulting in antibiotic prescriptions and the highest rates
of inappropriate prescribing for respiratory tract infections across
all healthcare settings,3 making them a priority target for steward-
ship interventions.4

Factors that influence antibiotic prescribing in the outpatient
setting have been well described, including patient demand and
variable clinician prescribing practices.5 It has been challenging
to address many of these factors in UCCs6,7 due in part to the
lack of a longitudinal provider–patient relationship.8 Like others,
we observed a decrease in antibiotic prescribing in our UCCs
during the COVID-19 pandemic without a direct stewardship
intervention.9–11 We hypothesized that this decline may offer
insights into how to better optimize antibiotic prescribing practices
in UCCs.

We initiated a quality-improvement (QI) project aimed toward
maintaining lower antibiotic prescribing rates (APRs) for encoun-
ters for respiratory complaints. As part of this project, we sought to
describe the primary drivers of clinician’s antibiotic prescribing
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during the COVID-19 pandemic in 2 academic UCCs using
semistructured clinician interviews.

Methods

This project was conducted at 2 academic UCCs with 22 regular
providers (13 physicians, 9 advance practice providers or APPs)
and 23 staff who conduct >32,000 patient encounters per year.
The clinics are same-day–access UCCs that primarily see patients
for acute-care concerns in an urban setting in Santa Clara
County, California. The project was part of a structured QI
program12,13 and detailed project information is presented in the
Supplementary Material using the Standards for Quality
Improvement Reporting Excellence (SQUIRE) 2.0 guidelines14

(Supplementary Figures S1–S4 and Supplementary Surveys S1
and S2 online). We selected a mixed-methods sequential
explanatory design to integrate a quantitative evaluation (see
Supplementary Material online) followed by a qualitative assess-
ment to gain insight into clinical practice.15

Qualitative interviews

To understand clinician’s medical decision making regarding anti-
biotic prescribing during COVID-19, 1 teammember (B.B.) who is
a trained interviewer conducted semistructured interviews in
March 2021. This team member was not known to the providers
and was not part of the UCC or antimicrobial stewardship team.
A standardized interview guide was developed using a consensus
approach.We recruited UCC clinicians by email; participation was
voluntary, and no compensation was provided. To protect
clinicians’ privacy, no demographic data were collected. All
interviews were 60 minutes long and were conducted virtually.
Participants gave verbal consent prior to the interviews.

The interviewer used an appreciative inquiry approach,16

asking participants open-ended questions and exploring new ideas
that emerged during the interview regarding changes in antibiotic
prescribing practices during the pandemic (Supplementary
Survey S2 online). We recorded and transcribed the interviews
verbatim and analyzed them using a thematic framework approach
designed to identify emergent standardized themes. Each tran-
scription was independently reviewed and coded into key themes
by 2 blinded investigators and adjudicated by a third investigator
for stability, robustness, and interrater reliability. These themes
were discussed as a group, and discrepancies were addressed
resulting in the development of a combined revised thematic
framework that captured the shared understanding.

Performance measures

We calculated the antibiotic prescribing rate (APR) as the
proportion of encounters in which an antibacterial drug
(β-lactams, macrolides, lincosamides, sulfonamides, nitrofurans,
nitroimidazoles, oxazolidinones, quinolones, tetracyclines, and
fosfomycin) was prescribed.11 We extracted International
Classification of Disease, Tenth Revision (ICD-10) codes and
antibiotic data for all UCC encounters from the electronic medical
record from January 2019 to December 2021. We used method-
ology from the International Classification of Disease, Tenth
Revision (ICD-10) validated in UCCs4 that we modified to include
COVID-19 ICD-10 codes17 to assign each encounter a disease
category (gastrointestinal, genitourinary, skin, respiratory, and
other) and a prescribing tier based on whether antibiotics
are almost always (tier 1), sometimes (tier 2), or almost never

(tier 3) indicated. For encounters with ICD-10 codes in multiple
tiers, we assigned the lowest tier. For multiple ICD-10 codes within
the same tier, we chose the first extracted ICD-10 code.
We targeted the APR for respiratory tier 3 encounters because it
represented encounters for which antibiotics were not indicated.

Statistical analysis

We developed a run chart as well as a statistical process control
chart (p chart) to monitor the respiratory tier 3 APR trend over
time. The p chart was selected because it is used for binary data
to track the proportion with an event for consecutive periods of
time.17 This approach allowed the comparison of the periods
before and after the change that were well defined and were
specified prior to analyses.

A priori, we defined January–December 2019 as the
“pre–COVID-19 pre-QI” period. We defined January 2020–
March 2020 as the “peri–COVID-19 pre-QI” period due to the
potential for unrecognized circulation of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) during this time.
We defined April 2020–December 2020 as the “COVID-19
pre-QI” period. Finally, we defined January 2021–May 2021 as
the “COVID-19 QI” period and June 2021–December 2021
as the “COVID-19 post-QI” period.

A generalized linear regression model with log link was applied
to assess the APR differences for these 4 periods compared to a
baseline period that occurred before COVID-19 and before the
QI project (January–December 2019), while adjusting for season-
ality. More specifically, we applied a Poisson regression model by
regressing the outcome (ie, the number of encounters with
antibiotic prescriptions in given month) on the 5-level categorical
variable representing the periods and a 4-level categorial variable
representing seasons. The number of total encounters in each
month was incorporated as an offset term. Risk ratios corre-
sponding 95% confidence intervals and an overall P value for
the parameter of interest over the studied periods were reported.

Ethical considerations

This quality improvement project was deemed non–human-
subjects research by the Stanford University School of Medicine
Panel on Human Subjects in Medical Research.

Results

Qualitative interviews

We interviewed all 12 clinicians who volunteered and categorized
their responses into 4 major themes. Figure 1 and Table 1 demon-
strate the COVID-19–related subthemes.

Theme 1: Patient expectations and knowledge

Providers felt that during the COVID-19 pandemic, it was easier to
educate patients about viral versus bacterial infections due to
robust public health messaging. Providers expressed that their
patients had a better understanding that COVID-19 is a viral infec-
tion that does not respond to antibiotics, leading to fewer antibiotic
requests and making it easier to convince patients that antibiotics
were not indicated when they were requested.

Providers also reported that the focus of clinic visits from both
the provider and patient perspective shifted toward ruling out
COVID-19, and away from a focus on common or seasonal respi-
ratory concerns. Consequently, if the patient had a negative severe
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acute respiratory coronavirus virus 2 (SARS-CoV-2) test result,
they were more receptive to symptomatic treatment and did not
ask for antibiotics as they would have in the past.

Providers felt that when patients have historically received anti-
biotics for a ‘similar presentation,’ their expectation is that they will
receive antibiotics again, and it may be challenging to address the
patient’s demand. Providers felt that patient motivation for this
included fear of complications if they do not receive antibiotics
or an expectation that since they “paid” for the visit, they should
receive an antibiotic.

Providers universally felt that patients are more likely to report
that they are satisfied with their provider if they prescribed anti-
biotics. Providers worried that when supportive care alone is
offered, patients may feel disappointed. Providers reported institu-
tional pressure to have higher patient satisfaction scores, so they
focus on ensuring that the patient is pleased with the outcome
of the visit.

Theme 2: Diagnosis and treatment

During COVID-19, providers reported that the differential diag-
noses often centered around COVID-19 and may have been a
factor in decreasing antibiotic utilization.

Providers reported that diagnostic uncertainty coupled with
concern for a missed infection, (eg, a patient with a cough who
appears clinically ill but has a chest radiograph not consistent with
bacterial pneumonia) might contribute to suboptimal antibiotic
prescribing. Several providers felt that theymay also prescribe anti-
biotics as ‘a last resort’ to patients with persistent symptoms despite
having tried supportive treatments (eg, for sinusitis). Providers
also indicated that when they were under time constraints, they

prescribed antibiotics more frequently instead of spending time
counseling a patient regarding why antibiotics were not indicated.

Providers felt that the lack of evidence-based guidelines
for certain diagnoses as well as incomplete adherence to guidelines,
even when they are available, contribute to antibiotic overuse.
Most agreed that having a consensus on protocols would be
helpful in unifying practice and consequently reducing overpre-
scribing. Providers reported that individual training and past
experience can either lead to an increase or decrease in antibiotic
prescribing.

Theme 3: Telemedicine

Clinicians’ opinions regarding the impact of telemedicine on anti-
biotic prescribing were mixed. Some providers reported that tele-
medicine made it challenging to thoroughly evaluate patients,
which could lead to both antibiotic over- and underprescribing.
For example, a patient being evaluated for cough coupled with a
limited physical exam may be more likely to be prescribed antibi-
otics to avoid a poor outcome just in case an actual pneumonia is
missed. Conversely, some providers felt that they would not
prescribe an antibiotic via telemedicine, suggesting that the
physical exam influenced their antibiotic prescribing decision
making. Some providers also felt that it was easier to refuse anti-
biotics in a telemedicine compared to an office visit.

Theme 4: Changing non–COVID-19 epidemiology of infections

Providers felt that they were seeing fewer patients with upper
respiratory tract infections, sinusitis, and influenza during the
COVID-19 pandemic.

Fig. 1. Summary of qualitative themes and subthemes the emerged from clinician interviews investigating antibiotic prescribing at academic urgent-care clinics
during COVID-19.23
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Performance measures

The provider-specific antibiotic prescribing data revealed that all
clinicians prescribed less during COVID-19 compared to the
pre–COVID-19 period (Supplementary Fig. S4 online). Our
project annotated control chart is shown in Figure 2. The average
tier 3 respiratory APR was 14% before the COVID-19 pandemic,
3% during the COVID-19 pandemic but before the QI project, 4%
during the QI project, and 7% after the QI project.

After adjusting for seasonality during the period of 2019 to
2021, we observed that significant reductions in APR occurred
early during the COVID-19 pandemic (relative risk [RR], 0.20;
95% confidence interval [CI], 0.17–0.25), and this reduction was
maintained over the study period (RR during the project, 0.26;
95% CI, 0.20–0.34; RR after the project, 0.51; 95% CI, 0.41–0.61;
P < .001) (Table 2). The APR in the post-QI phase was still
49% lower relative to the pre-COVID-19 period (RR, 0.51; 95%
CI, 0.41–0.62).

Discussion

Several factors likely contributed to a sustained reduction in tier 3
respiratory APR during the COVID-19 pandemic. These factors
included perceived changes in patient knowledge and expectations

about themanagement of respiratory viral illnesses, the dominance
of COVID-19 on the differential diagnosis for patients with respi-
ratory symptoms, a switch to telemedicine-based encounters, and
changing communicable disease epidemiology.

The collective dominance of COVID-19 on the patient and
clinician’s minds appeared to shift the focus of encounters for
respiratory symptoms to a specific diagnosis. Before the pandemic,
many patients with respiratory complaints were given a nonspe-
cific diagnosis (eg, “likely viral respiratory illness”), which may
have been unsatisfying to some patients. In contrast, during the
pandemic, the conversation shifted to making or “ruling out” a
laboratory-based COVID-19 diagnosis. If COVID-19 testing was
positive, the conversation centered around test-result interpreta-
tion, anticipatory guidance for when to seek emergency medical
care, and how to mitigate the risk of transmitting the virus to
others, not that antibiotics were not indicated.

Clinicians also felt that it was easier to counsel patients
regarding COVID-19 management because their patients’ under-
standing of this infection was more nuanced than for other respi-
ratory viral infections, which may have been due in part to robust
public health messaging. Even early in the pandemic, these public
health campaigns emphasized the viral etiology of COVID-19, how
to manage symptoms at home, and when to seek medical care.

Table 1. Qualitative Themes and Illustrative Quotes From Semistructured Clinician Interviews

Theme Extracted from Survey Responses Clinician Perspective

Patients more concerned about COVID-19 than
bacterial infection

There’s more focus on COVID and viral illnesses than on bacterial illnesses. So in a regular year that
same viral illness can be misinterpreted as a bacterial infection, but this year I think the focus was on
COVID so most patients were fine with having a negative COVID study and taking care of the symptoms
on their own versus going for an antibiotic for their sinus symptoms.

Patients sought COVID-19 testing rather than
antibiotics

The concerns that are on patient’s minds are not a bacterial infection, the concern is a COVID infection,
so they’re not necessarily requesting antibiotics they’re requesting a COVID test. I think that has changed
the demands on the provider and so they’re not pressured to prescribe antibiotics.

Patients more aware that antibiotics do not treat
viral infections

I think in a way COVID-19 has helped us be able to educate patients about viral infections and help them
understand by learning about viruses a little bit more, that an antibiotic is not going to treat it.

Educating patients on viral vs bacterial infections
is easier

Because of COVID and the understanding now, patients are a little bit more receptive to the fact that
they understand now what is viral, what is bacterial. Not everybody, but I think that with some patients,
I think it’s easier to explain to them than before. It’s easier to have that conversation I feel now, than
before because people are a little bit more aware about upper respiratory infections.

Diagnosis and treatment

Prescriber differential diagnosis centered around
COVID-19

It’s also possible that all of us as providers kind of got a little binary. It’s either COVID or it’s not COVID,
it’s COVID or it’s not. I caught myself, my differentials were starting to narrow.

Lack of efficacy of antibiotics against COVID-19 Typically, if it wasn’t COVID if they came with those same symptoms they would probably be asking
about antibiotics, but because with COVID I think they’re more concerned about the viral pathogen, and
so they understand that antibiotics aren’t effective.

Telemedicine

Limited physical exam I would not prescribe an antibiotic I think via telemedicine without examining the patient. So yeah 100%,
I think getting an exam, listening to the lungs, looking at the throat, and all of that would definitely be
necessary for me to even consider prescribing an antibiotic.

Refusing to prescribe antibiotics easier in a
telemedicine visit vs in person

If it’s a telemedicine visit it’s a little bit easier to say no to somebody who isn’t sitting right next to you.

“Just in case” antibiotic prescribing due to
diagnostic uncertainty

Telehealth has created a whole new sort of opportunity for prescribing, especially “just in case
medicines.” I don’t think this is what it is, but I think the consequences of me missing this diagnosis
because I can’t actually see you or feel you or hear you is worse than me just giving you the antibiotics.

Changing non–COVID-19 infection epidemiology

Fewer patients with sinusitis, upper respiratory
infections, influenza, bronchitis

I feel like we’re seeing a lot less upper respiratory infections in general, far fewer cold and flu visits than
we normally would. And it’s all the education available this year, I think that’s playing a big role in this.
It could also be that people are not getting as sick this year. Staying inside, people are wearing masks,
so there’s less people with upper respiratory infections this year.
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Notably, the messaging did not include antibiotics. Public health
campaigns may have been more impactful during COVID-19
because of their scope and the public’s hunger for any information,
especially early in the pandemic.18 Ultimately, this improved
understanding of COVID-19 may have averted patient’s requests
or truncated conversations about antibiotics.

Clinicians expressed opposing opinions regarding the impact of
telemedicine on antibiotic prescribing. Many felt that the lack of a
physical exam increased diagnostic uncertainty, but they differed
on how this would impact antibiotic prescribing. Many felt that
denying a patient’s request for antibiotics would be easier in
telemedicine than in person, alluding to tense in-person
conversations.8 The UCC clinicians’ lack of experience with tele-
medicine early in the pandemic may have contributed to these
mixed opinions. Nevertheless, we previously reported a similar
decrease in APR for UCC telemedicine and clinic encounters for
respiratory conditions during COVID-19.11 Understanding the
impact of telemedicine on the clinician–patient relationship
and tracking APR in telemedicine and clinic encounters separately
will continue to be important for ongoing outpatient stewardship
efforts.

Our UCC clinicians cited many of the same conventional
factors known to influence antibiotic-prescribing for respiratory
illnesses before the COVID-19 pandemic including diagnostic
uncertainty, patient satisfaction, and time constraints.19–21

As the pandemic evolves and other respiratory viruses circulate
with SARS-CoV-2, these persistent factors may lead to a

resurgence of inappropriate antibiotic prescribing for other viral
respiratory illnesses and/or COVID-19. In fact, although the
overall low respiratory APR was generally maintained over the
study period, antibiotic prescribing increased after our QI project
ended ∼1.5 years into the pandemic despite the implementation of
sustaining measures. The reasons for this increase are unclear;
possibilities include the Hawthorne effect,22 increased variation
in clinical presentations seen as the local respiratory virus epidemi-
ology changed, and a change in real or perceived patient pressures
as attention to “ruling out” or managing COVID-19 lessened.

Our project had several limitations. First, this was a single-
center project at an academic health system, and our results
may not be comprehensive or generalizable to alternate settings.
Second, we did not collect demographic data for the clinicians
we interviewed to maintain their privacy. Third, we used
encounter-level billing data to identify targeted tier 3 respiratory
encounters for our process metrics, which may not have accurately
reflected everything addressed during the clinic visit or the
provider’s rationale if antibiotics were prescribed. However, most
encounters (∼88%) had 1–2 associated ICD-10 (data not shown),
and we focused on rates over time. Fourth, our project did not
overtly include patient perspectives.

In conclusion, we observed a sustained reductions in the tier
3 respiratory APRs at 2 UCCs during the COVID-19 pandemic
that were likely driven by multiple factors, including an increased
public understanding of the symptomatic management of
COVID-19 as well as the impact of a specific diagnosis for patients

Fig. 2. P chart of antibiotic prescribing for respiratory tier 3 encounters and summary of project phases.
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presenting with respiratory complaints. All UCC providers
prescribed fewer antibiotics for respiratory encounters during
the COVID-19 pandemic, even though most providers surveyed
reported that their antibiotic prescribing behaviors had not
changed during the pandemic. The impact of COVID-19 on anti-
biotic prescribing was pervasive, and the clinicians’ behavior
change was unintentional, which suggests that different and more
creative interventions designed to maintain this change may be
needed. Rapid diagnostics for other respiratory viruses and
extending public health and healthcare system messaging to
reinforce the lack of efficacy of antibiotics against all respiratory
viral pathogens, including COVID-19, could affect outpatient
stewardship efforts and build on gains made in reducing subop-
timal antibiotic prescribing during the pandemic.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2023.8
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