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A Multimodal Intervention to
Reduce Antibiotic Use for Common
Upper Respiratory Infections in the
Urgent Care Setting

Urgent message: Regardless of etiology or provider specialty, antibiotics are prescribed
60% of the time for the treatment of upper respiratory infections, contributing to drug-
resistant respiratory organisms. Employing a multimodal intervention, the authors were
able to appreciate a modest, statistically significant decrease in the rate of antibiotic

prescribing among urgent care providers.
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Introduction

ntimicrobial resistance is arguably one of the greatest
Arisks to human health. Multidrug-resistant organisms

are increasingly providing clinical management chal-
lenges to providers in ambulatory and inpatient
settings—often, as a result of the improper use of anti-
biotics in the outpatient setting.!? Drug-resistant organ-
isms are have a tremendous impact on the morbidity and
mortality rates for infectious diseases. Unfortunately, the
development of new antibiotic agents to combat these
organisms has decreased due to the minimized return on
investments by pharmaceutical companies.>3 As a result,
drug-resistant infectious diseases claim the lives of at least
23,000 people annually in the U.S.#

Former President Obama issued Executive Order
13676 in 2014, with a national strategy to reduce the use
of antibiotics in both inpatient and outpatient settings.
Regardless of specialty, providers should practice the judi-
cious use of antibiotics to preserve their effectiveness and
prevent the emergence of a pre-antibiotic era.

Due to the overwhelming growth and utilization of

urgent care centers (UCCs) in the U.S., urgent care (UC)
providers have an opportunity to minimize the progres-
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sion of antimicrobial resistance through the appropriate
use of antibiotics. UCCs provide care to >71 million
patients annually in the U.S., with a large percentage of
visits being for upper respiratory infection (URI).°
Though URIs such as nasopharyngitis, rhinosinusitis,
pharyngitis, and bronchitis are usually viral in nature,
it is estimated that antibiotics are prescribed 60% of the
time for URIs regardless of etiology.” These practices can
impact patient outcomes and quality of care—and con-
tribute to antimicrobial resistance.

Similar to global trends, our hospital-owned UCCs
located in two suburban communities in the Mid-
Atlantic region of the U.S. experienced high rates of
antibiotic prescribing for URIs. Differences in provider
type (physicians; physician assistants [PAs]; nurse
practitioners [NPs]), knowledge base, confidence, and
practice experiences, along with the lack of company-
adopted treatment guidelines are possible contributors.
A quality improvement initiative was implemented to
standardize provider care through the use of evidence-
based practice (EBP) guidelines for URI management. In
this article, we will discuss how EBP interventions were
translated into practice to reduce inappropriate antibi-
otic prescribing for URIs in the UC setting.

The Literature Review

A systematic review of the literature was conducted to
discover interventions that demonstrated statistical
significance in reducing antibiotic use for URI man-
agement in UCCs. Studies targeting UCCs were scarce;
most occurred in primary care settings. Researchers
measured guideline adherence by the reduction of
antibiotic use for viral infections, and an increased use
of first-line therapies for bacterial illnesses.31° When
used in varying combinations, provider education,
consensus meetings, algorithm use, prescriber feed-
back/audit, clinic champions, and patient education
demonstrated effectiveness. Of these, provider educa-
tion and prescriber feedback and audit were the most
commonly used.

Interventions were most commonly measured by their
ability to reduce the overall rate of antibiotic prescribing
or the proportion of antibiotic prescriptions for URIs.”13
A 10% relative reduction in the rate of antibiotic prescrip-
tions for URIs among the intervention groups, compared
with control sites, demonstrated statistical significance
for some studies.'>13 We selected the most commonly
used components from successful programs and consid-
ered their statistical significance, implementation time,
feasibility, and the practice culture.
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Methods

We conducted a quality improvement project for two
hospital-owned UCCs with annual volumes of 26,800.
This project was reviewed by the Johns Hopkins Medi-
cine Institutional Review Board and deemed Not
Human Subject Research. The intervention included:
monthly 1-hour provider consensus meetings; review
of clinical guidelines*”.1* for URI diagnosis of bronchitis,
nasopharyngitis, sinusitis, or URI not otherwise specified
(URI-NOS); clinical pathway development for sinusitis;
monthly prescriber feedback/audit; and patient educa-
tion. Our aims were 1) to decrease the use of antibiotics
for URIs at the urgent care centers by 10% and 2) to
attain an 80% utilization rate of developed guidelines
for URIs by the providers.

Selection and Description of Participants

The project team consisted of two NPs, two PAs, and
three physicians who participated on a voluntary basis.
The intervention targeted all providers employed by the
UCCs (N=10) and patients diagnosed with bronchitis,
nasopharyngitis, sinusitis, or URIs between October 1,
2014 and February 1, 2015. This timeframe was chosen
based on prior studies and a historical analysis of URI
encounters at the centers over the past 3 years.!11516

Study Design

Team meetings were open to everyone and held
monthly from October 1, 2014 through February 28,
2015. These meetings sought to facilitate compliance
with the best practices in the management of URIs
through review of evidence-based literature, compliance
coaching, and problem solving. Each 1-hour meeting
was agenda-driven. Agenda items included: the purpose,
goals, and timeline of the project; impact of practice
variances and antibiotic overuse; review of clinical
guidelines for URIs; general information on provider
compliance with guidelines; and a discussion on the per-
ceived successes and challenges of the project.

Using a consensus approach, project team members
had an opportunity to review EBP guidelines from the
CDC, AAFP, and IDSA for bronchitis, sinusitis, and URI
management. Team members were asked to adopt or
adapt guidelines to best meet the needs of patients and
to facilitate compliance. Upon consensus, these guide-
lines were adopted and clinical pathways were developed
for each diagnosis using the American Heart Association
standards for clinical pathway development to promote
rigor and trustworthiness.!” The developed pathways and
adopted clinical guidelines were made available to all
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providers (during the provider meeting, through com-
pany email, and displayed at each provider work station)
for use starting on October 1, 2014. These documents
were accompanied by a policy and procedure for use, and
details on the prescriber feedback and audit methods.

Provider compliance with clinical guidelines and
pathways for URIs was assessed through monthly chart
audits. Treatment plans of patients with sinusitis, bron-
chitis and URI-NOS were compared to the clinical guide-
lines and pathways to determine compliance. Based on
this review, all clinicians were provided with monthly
confidential, timely, direct, and written feedback via
email by the project manager regarding the project
measures during the intervention period. The feedback
tool was adapted from a study measuring similar out-
comes.® De-identified aggregate data regarding prescrip-
tion rates and guideline adherence were presented
during the monthly team meetings.

The final component of this intervention targeted
patients. The educational campaign provided verbal,
written, and video messages/materials on the rationale
for, and benefits of, appropriate antibiotic use. The cam-
paign began on October 1, 2014 using exit care instruc-
tions from the electronic medical record and
company-approved materials from the CDC’s Get Smart
Know When Antibiotics Work (Get Smart) campaign.

Upon discharge, exit care instructions were given to
each patient regarding their diagnosis from the Practice
Velocity electronic medical record (EMR). When appro-
priate, an additional instruction page on antibiotic
nonuse was included. Exit care instructions comple-
mented education from the provider, and outlined the
common causes of the diagnosis, warning signs, and
information on follow up. Get Smart materials were dis-
played at the centers and throughout the community.

Materials and mechanisms for marketing the cam-
paign included Get Smart campaign posters and
brochures, which were displayed throughout each cen-
ter; participation as a CDC Get Smart partner; radio and
publication interviews for the community; an article
about the project targeting all providers in the hospital
system; the center’s health blog; and a video regarding
the smart use of antibiotics on the center’s website.
Social media marketing on Facebook and Twitter shared
facts on the smart use of antibiotics.

Data Collection

Baseline prescribing rates were obtained through a ret-
rospective chart review of 273 patient encounters with
URI diagnosis of nasopharyngitis, bronchitis, sinusitis,
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Table 1. List of Diagnoses with Associated ICDg Codes

Diagnosis ICD9g code
Nasopharyngitis 460

Acute sinusitis 461, 461.1, 461.8, 461.9
Upper respiratory infection 465, 465.5, 465.8, 465.9
Acute Bronchitis 466

or URI-NOS during the intervention period. The sample
size calculation was based on a 12% reduction in antibi-
otic prescriptions for URIs in a prior study.'® A sample
size of 273 per group was determined using this effect
size, with a type I error of .05, and 80% power.

Inclusion criteria included patients of all ages with
one of the primary International Classification of Diseases
9t (ICDY) Revision codes listed in Table 1. A patient
demographic report by ICD9 code was obtained using
PVM (the Practice Velocity practice management sys-
tem). A systematic randomization of the sample was
conducted through the selection of every third chart
under each ICD9 code from the report. Each selected
chart was assigned a de-identified encounter number.
Charts were obtained from Velocidoc, the Practice Veloc-
ity EMR, and reviewed using the chart audit tool. The
tool was deemed reliable following a pilot of 20 charts.
Exclusion criteria included: a concurrent diagnosis of
influenza; comorbid conditions of COPD, diabetes, can-
cer, or immunosuppression; patients presenting for fol-
low up within 1 week of initial encounter; oral antibiotic
use within past 30 days; and patients with other diag-
noses requiring oral antibiotic use, such as urinary tract
infections. Demographic information including age,
sex, and gender were collected in addition to the month
and year of the encounter, smoking status, ICD9 code(s),
provider type, and whether an antibiotic was prescribed.
A password-protected database was created using
Microsoft Excel to store de-identified data.

Reviewing URI encounters using the exact methods
described above required the collection of additional
data, including the treating provider and whether the
treatment plan demonstrated adherence to the adopted
guidelines. Provider names were de-identified to ensure
confidentiality prior to entry.

Statistical Methods

The Microsoft Excel database was exported into the Sta-
tistical Package for the Social Sciences (SPSS) 22 for
analysis. Data were sorted by time period (baseline and
intervention), and frequencies were conducted on each
variable to ensure the completeness of data prior to per-
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Table 2. Demographic and Clinical Characteristics of Urgent Care URI Patient

age or gender between periods

Encounters During Project Periods (Table 2). The mean age of

Demographics Baseline, n=273 Intervention, n=273 p value? patients included for baseline data
collection was 33.6 years, com-
Mean Age, years (range) 34 (0-85) 36 (0-87) 0.940 pared with a mean age of 35.5
Gender, No. (%) 0.929 years for the intervention period.
Female 178 (65%) 176 (65%) Significant differences were noted
Male 95 (35%) 97 (36%) in the distribution of diagnoses,
Clinical Data Baseline, n=273 Intervention, n=273 p value? provider type, fmd smgkmg status
between the time periods.
Diagnosis, No. of cases. (%) <0.000 Suspected viral cases accounted
Bronchitis 82 (30%) 4 (%) for the majority of baseline
Nasopharyngitis 22 (8%) 4 (2%) encounters (n=211, nasopharyn-
Sinusitis 96 (35%) 158 (58%) gitis, bronchitis and URI-NOS),
URI 107 (39%) 112 (41%) but not during the intervention
. period (n=120). The majority of
Provider Type, No. (%) €0-000 patients were nonsmokers; how-
Physician 138 (50%) 145 (53%) ever, there were more smokers at
prepsionemasn gl bisclne (13 than drin the
intervention (7%). Physicians
Smoking Status, No. (%) 0.024 were the most frequent provider
Nonsmoker 237 (87%) 253 (93%) of care regardless of time period
Smoker 36 (13%) 20 (7%) (50% at baseline vs 53% for inter-
vention). However, more NPs
at-test (age), X *(categorical variables) provided care to patients than

forming statistical tests. For the primary outcome vari-
able, a 10% decrease in the rate of antibiotic prescribing
for URISs, the chi square test of proportions x? was used
to compare prescribing rates between project periods.
For the secondary outcome variable, attainment of an
80% utilization rate of URI guidelines, the frequency of
guideline adherence was analyzed.

Providers were given feedback on the primary and
secondary outcomes based on the analysis conducted
for both outcomes using x?. These rates were compared
for each provider to the overall group for the time period
reviewed.

Further analysis included an independent sample t-
test to compare the mean ages of the sample between
time periods, and x? was used to explore differences
between subgroups and the outcome variables. Statistical
significance was determined by p values <0.05 with a
confidence interval set at 95%.

Results

During the baseline period, the UCCs had 3,103 patient
encounters with the ICD9 codes listed in Table 1, compared
with 2,189 encounters during our intervention. There were
no significant differences in the demographic variables of
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PAs at baseline than during the
intervention period (40% vs 25%)).

The rate of antibiotic prescribing for the UCCs was
reduced by 23.6% for bronchitis, sinusitis, nasopharyngitis,
and URI-NOS visits collectively. There was a statistically
significant change (p<0.05) in the proportion of patients
prescribed an antibiotic as a result of the intervention
(155/273, or 56.8%) compared with the baseline period
(203/273, or 74.4%). After adjusting these results for diag-
nosis type, provider status, and smoking status, changes
in the rate of antibiotic prescribing between our baseline
and intervention groups remained significant (p<.000).
For each additional patient receiving care for their UR],
the odds of them receiving an antibiotic was reduced by
a factor of .119, controlling for all other factors in the
model (95% CI .060 to .237). The largest decrease was
noted in the URI category, which demonstrated a 71%
reduction from baseline (47%) to intervention (14%) as
shown in Table 3. Smoking history was noted to be an
independent predictor of antibiotic prescribing during
the baseline period (p<.000), with 83% of smokers receiving
an antibiotic for their URI. There was a 22% decrease in
antibiotic prescriptions noted among smokers, with no
significant differences (p=.441) noted between the smoking
groups. Physicians prescribed a higher percentage of antibi-
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otics than their PA and NP col-
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Table 3. Percentage of Antibiotics Prescribed for Each Diagnoses by Time Periods

leagues (61%, 54%, and 49%, | piagnosis Baseline Intervention p value®
respectively, p<0.230); however,
the differences were not signifi- Bronchitis %, (abxrx/no.cases) 99% (81/82) 75% (3/4) **
Ca?/t, (Tall))le fl‘) g 8706 URI Sinusitis %, (abxrx/no.cases)  99% (95/96) 75% (140/158) 0.002
We obtained an 0 URI %, (abxrx/no.cases) 47% (61/129) 14% (16/116) <0.000
guideline compliance rate
among providers. NPs were X (categorical data)
more likely to adhere to the **unable to perform due to 3 cells having expected cell count <5; abxrx/no.cases = number of cases for which an antibiotic
was prescribed / total cases of diagnosis within time period

guidelines, followed by physi-
cians. The PA group had the
lowest rate of adherence
(p<0.002) (Table 4). Using logis-
tic regression, the physician and

Table 4. Proportion of Antibiotics Prescribed and Treatment Guideline

Adherence by Provider Type for Intervention Period

PA groups had a major influence
on treatment guideline adher-
ence. Treatment guidelines were
less likely to be followed if a PA

was the provider of care com-
pared with the physician refer-
ence group with statistical

significance—OR (95% CI) =

Patient encounters, n=273
Physician Nurse

Physicians Assistants Practitioners

N =145 n=67 n=61 p value?
Oral antibiotic prescribed  61% 54% 49% 0.230
Treatment guidelines
followed 90% 75% 93% <0.002
2x*(categorical data)

314 (.144, .685).

Discussion
Antibiotic overuse is a prevailing concern across the
globe, as common infections present treatment chal-
lenges for healthcare providers and patients due to
increasing antimicrobial resistance. To facilitate the judi-
cious use of these drugs when treating common URI
complaints in our setting, evidence-based interventions
were reviewed for modeling and applicability. Most of
the studies reviewed were conducted in the primary care
setting. However, an intervention specific to the unique
characteristics and culture of the urgent care setting was
desired. Our purpose was to determine if EBP interven-
tions that have been successful in reducing in antibiotic
prescribing and improving adherence to EBP guidelines
with statistical significance could be effectively trans-
lated into the UC setting and provide similar results.
Utilizing a multimodal intervention inclusive of
provider consensus meetings, EBP guideline review and
adaptation, clinical pathways, prescriber feedback and
audit, and patient education (inclusive of a marketing
campaign), we were able to appreciate a modest, statis-
tically significant decrease in the rate of antibiotic pre-
scribing among the UC providers. Buy-in from providers
was evidenced through an 87% rate of compliance with
EBP guidelines. Individual components of the interven-
tion were not tested for significance; however, providers
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agreed that each component contributed to the project’s
success and their personal rate of adherence.

Similar to prior studies, we demonstrated a decrease
in the proportion of antibiotics prescribed for patients
with URIs with statistical significance.!>1319.20 We
reduced the rate of antibiotic use in sinusitis. However,
prior studies measured broad-spectrum antibiotic use
for this diagnosis as opposed to overall prescribing
rate.8%21 We found only one study that targeted UCCs.'8
Comparable to our results, in this study, NPs were more
likely to comply with guidelines. Additionally, we noted
the PA group had the lowest rate of guideline compli-
ance. However, it is important for us to consider that
80% of the PAs were part-time providers. Only one of
the five PAs had 100% participation at the consensus
meetings, while the physicians and NPs had a complete
100% rate of attendance. Participation, rather than
provider type, may be the stronger factor.

The full involvement of stakeholders most likely con-
tributed to the success of our interventions, as in prior
studies.'®?? We involved the providers whose antibiotic
prescribing habits were being targeted, and provided
them with compelling evidence that a change in practice
was warranted. Patient education materials served as a
complement to provider decision making and offered a
credible source to guide care and facilitate compliance.
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Conclusion

Antibiotic prescribing was significantly reduced at two
urgent care centers through the implementation of mul-
timodal strategies targeting providers and patients. Such
an approach could enhance compliance with URI evi-
dence-based practice guidelines in the outpatient set-
ting, resulting in the judicious use of antibiotics.

Limitations

There are several limitations to this study. The first was
the composition of the provider staff. Our provider
groups were small and there was a change in providers
between the baseline and intervention periods. Addi-
tionally, all but one PA was employed on a part-time
basis. The baseline period included two providers not
employed with the practice during the intervention
period, and two of the physicians began with the prac-
tice just prior to the intervention. Therefore, prescribing
patterns and guideline adherence by provider groups
should be interpreted with caution. Changes in prescrib-
ing habits could be attributed to the intervention or a
change in providers.

The second limitation is the possibility of the
Hawthorne effect among providers. Providers could
select another diagnosis to justify their choice to pre-
scribe an antibiotic, thus improving their rate of guide-
line adherence for the audit.

Thirdly, it is difficult to determine if the prescriber
feedback and audit was effective. Due to delays in the
IRB approval process, the feedback and audit compo-
nent of the intervention did not begin at the onset of
the intervention. Feedback and audit was only provided
for the 2014 months of October, November, and Decem-
ber at 3-week intervals. Similar to other studies, future
replications of this intervention should allow for timely
feedback to providers at regular intervals.®!3 Finally, we
did not assess patient satisfaction prior to, during, or
upon completion of this project. Capturing patient per-
ception, acceptance, and adoption of the initiatives sur-
rounding judicious antibiotic use in the urgent care
setting would be essential for the expansion and sustain-
ability of the program. The ability to demonstrate an
increase or no change in patient satisfaction could assist
in obtaining buy-in and adoption from additional
urgent care owners and companies.

While multimodal interventions have demonstrated
the most success in reducing antibiotic prescribing for
URIs, we are unable to determine the individual benefits
of each component. In the future, a confidential Likert-
scale survey could be used to assess provider attitudes
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toward the individual components of the project and
their effect on changing their prescribing habits.

Components from interventions used in ambulatory
care settings were successfully translated into our UCCs
to standardize care and reduce rates of antibiotic prescrib-
ing. With increasing rates of antimicrobial resistance
globally, all providers should promote the judicious use
of antibiotics. This project demonstrates through the
involvement of frontline providers and patients, that
practice variations can be reduced when EBP is fostered.
Future studies should focus on the project’s sustainability,
and whether this intervention would demonstrate sim-
ilar results in other urgent care settings. M
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