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a b s t r a c t

Pharyngitis is a common complaint seen in outpatient clinics, and patients are often sent home with anti-
biotics when not deemed necessary. The Centor clinical tool is an established, but seldom employed, resource
to aid providers in decision-making and determining the likelihood of bacterial strep pharyngitis. The pur-
pose of this paper is to describe a project conducted at 3 urgent care centers with a goal to decrease un-
necessary testing and inappropriate antibiotic prescribing. The intervention included implementing the
Centor scoring tool when evaluating patients with complaints of pharyngitis. Results indicated that as Centor
documentation improved, antibiotic rates decreased.

© 2024 Elsevier Inc. All rights reserved.
Introduction Antibiotic stewardship is defined as an effort to measure and
Problem

Pharyngitis continues to be one the most frequent complaints in
outpatient settings, accounting for more than 12 million United
States healthcare visits annually.1 Young et al2 found that viral
upper respiratory symptoms were among the top 3 conditions in
which antibiotics were inappropriately prescribed, including strep
pharyngitis. The updated 2018 Infectious Disease Society of
America and the American Society for Microbiology guidelines
stress the importance of using laboratory testing to diagnose strep
pharyngitis.3 Furthermore, pharyngitis should only be treated with
antibiotics if proven to be of bacterial origin.4
Available Knowledge

Distinguishing between viral and bacterial causes of sore throat
symptoms can pose a challenge; however, several key findings help
clinicians distinguish the difference between the two. Group A
beta-hemolytic strep pharyngitis (GABHS) typically does not pre-
sent with a runny nose, cough, conjunctivitis, or diarrhea, which
often are seen when the origin is viral.4 Although a significant
percentage of pharyngitis complaints are viral, according to the
World Health Organization, Group A Strep accounts for more than
500,000 deaths annually worldwide,5 thus necessitating appro-
priate treatment when diagnosed. GABHS is also a large driver of
increased health care costs related to testing, treating, and caring
for these patients. Mustafa and Ghaffari6 estimated that the average
cost of testing, diagnosing, and treating children with strep throat
in the United States can be as high as $539 million per year.
improve how antibiotics are prescribed with the goal of improving
prescribing methods while effectively treating patients and
reducing the concerns for antibiotic resistance.7 More than 2
million antibiotic resistant infections have been reported in the
United States because of overprescribing.8,9 Although most cases of
pharyngitis are viral in nature, the Institute for Clinical Systems
Improvement noted antibiotics are prescribed for more than 60% of
those cases. Antibiotics do not improve viral symptoms and can
lead to multidrug resistant organisms, bacteria that over time
become harder to treat and more impervious to antibiotics.7 Anti-
biotic rates in the United States tend to be highest in the southern
states compared with those in the Northeast, Midwest, and West.
Per the Centers for Disease Control and Prevention (CDC),10 644
prescriptions were written per 1,000 persons in North Carolina,
which is where this project took place, reiterating the need for
antibiotic stewardship.

The 4 elements set forth by the 2016 CDC’s “Core Elements of
Outpatient Antibiotic Stewardship” are commitment, action for
policy and practice, tracking and reporting, and education and
expertise.9 The CDC further states that making one slight change in
practice can improve overall health outcomes and decrease inap-
propriate antibiotic use and should be in accordance with
evidence-based practice.8,9 The Centers for Medicare and Medicaid
Services11 recommended that a diagnostic test be used to differ-
entiate between bacterial and viral pharyngitis to decrease inap-
propriate antibiotic prescribing. The Centor scoring tool is based on
multiple factors, and the score (e1 to 5) determines the necessity of
a strep test as well as the likelihood of a bacterial strep infection.12

The CDC, American Academy of Family Physicians, and the Amer-
ican College of PhysicianseAmerican Society of Internal Medicine
(ACP-ASIM) recommend that the Centor tool be used to determine
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Figure 1. Centor Score Tool
From MedCalc.12 Centor Score (Modified/McIsaac) for Strep Pharyngitis. https://www.
mdcalc.com/centor-score-modified-mcisaac-strep-pharyngitis
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the necessity of a rapid strep test and/or culture based on pre-
senting symptoms.6,13 Mustafa and Ghaffari6 noted that the lack of
such tools in ambulatory settings has led to overprescribing for
viral pharyngitis.

This project employed the Centor/McIsaac scoring tool for
screening and testing recommendations for patients who pre-
sented to 3 local urgent care clinics, in southeastern North Carolina,
with pharyngitis complaints. Before the project, the clinics at this
project site had no standardized guidelines for testing and treating
patients presenting with pharyngitis. The lack of guidelines for
when to order a rapid strep test resulted in many tests being
completed. Eighty-nine percent of patients (n ¼ 82) presenting
with pharyngitis complaints during the 3 weeks of pre-
implementation received a rapid strep test, and 40% of those
were followed with a throat culture. There were no diagnostic
evidence-based screening tools being used which indicated a need
for implementing the Centor tool into practice.

Specific Aims

The purpose of this project was to decrease unnecessary testing
and inappropriate antibiotic prescribing by incorporating the
Centor scoring tool into a protocol for provider usewhen evaluating
patients with pharyngitis. The measurable outcomes were as fol-
lows: decrease the number of strep tests and throat cultures or-
dered when providers used the Centor tool, decrease in antibiotic
prescribing rates, and overall compliance with implementation of
the Centor tool into practice.

Methods

Context

Due to the recent COVID pandemic, these 3 urgent care clinics
offered telehealth appointments using Zoom, Doximity, video visits
via the electronic patient portal (EMR), and phone calls in addition
to office visits. Each clinic was staffed by 1 clinician (nurse practi-
tioner, physician assistant, or medical doctor) per shift as well as
support staff (medical assistants and licensed practical nurses).
These clinics ran multiple tests on site, including rapid strep tests.
The project team consisted of the project lead, project site cham-
pion, clinicians, and support staff with implementation occurring
over a period of 12 weeks.

Intervention

The Centor scoring tool, as illustrated in Figure 1, is the most
widely accepted scoring tool used by clinicians when caring for pa-
tients with pharyngitis due to its sensitivity and high specificity for
effectiveness. Additionally, the tool is easy to implement, does not
require specialized equipment, and can be completed in a matter of
seconds. The Centor tool was developed to help identify those pa-
tients at increased risk of GABHS14 and later modified to include age
given that GABHS bacterial infection varies with age, being more
prominent in those aged 3 to 14. The CDC and ACP-ASIM both
endorse the use of the Centor Score as a guide for clinical decision-
making.15,16 The Centor tool consists of 5 criterion including age,
lymphadenopathy, presence of cough, temperature, and tonsillar
exudate. Age is divided into 3 categories: 3 to 14,15 to 44, and 45 and
older. According to whether the patient meets each criterion, a point
is either added or deducted to determine the final score. The score
can range from e1 to 5 and determines whether a strep test and/or
culture is warranted or if the patient could be treated for a presumed
strep pharyngitis based on increased probability of a bacterial
infection and presenting symptoms. Antibiotics and testing are not
indicated with a score of e1 to 1. A score of 2 recommends optional
rapid strep testing or throat culture, whereas a score of 3 indicates
that testing be considered. However, a score of 4 to 5 indicates a
higher probability of strep and suggests that empiric antibiotics may
be considered based on the scenario. Due to the COVID pandemic, a
6th criterion has also been included to note whether a COVID diag-
nosis is likely but does not affect scoring.

Pre-implementation beganwith the incorporation of the Centor
tool being placed into the EMR which was completed on behalf of
the analytics team. Additional meetings were held with analytics to
ensure that the project lead could access and generate reports using
the EMRs self-reporting tool before tracking data. This involved
setting up multiple criteria to limit the search (ie, clinic, provider,
diagnosis codes for strep pharyngitis [JO2.0] and sore throat [JO2.9],
and patient age). At this point, using this criterion, a list of charts
was generated and reviewed to determine how many tests, throat
cultures, and antibiotics were being prescribed. Although the EMR
did not initially include the Centor tool, provider documentation
was also reviewed to see whether there was an awareness of the
tool or if Centor Score was noted. It was clear there was an abun-
dance of tests being ordered without a clear rationale.

Education was provided to all participants during a virtual staff
meeting including a PowerPoint presentation and time for ques-
tions. Each participant also received the PowerPoint in an email.
Educationwas continuous throughout the project to ensure that all
participants understood how and when to use the tool with the
project lead readily available via phone and email if questions
arose. Charts were analyzed weekly using the self-generated
reporting tool within the EMR with data tracked on an Excel-
protected spreadsheet. The data recorded included the diagnoses
code documented, patient age, whether Centor Score was docu-
mented, numerical score for those documented, strep testing,
throat cultures, and whether antibiotics were prescribed. If anti-
biotics were prescribed, the medication name was documented
along with any additional notes that might be pertinent (eg, posi-
tive COVID results).

Data was continuously analyzed and reviewed using the
PlaneDoeStudyeAct (PDSA) model to make improvements in
screening and tracking data. One of these improvements included
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the creation of a smart phrase that allowed clinicians to document
the score easily in the chart using standard documentation. After 3
weeks of data collection, it was determined that the captured en-
counters were much lower than expected. Conversations with an-
alytics and project participants determined that screenings were
being done, but not captured, based on the ICD-10 codes being
used. Clinicians reported often using additional primary diagnosis
codes (suspected COVID-19 [Z20.822] and nasal congestion
[R09.81]) when ordering a strep test or culture. To ensure datawere
concisely captured, these codes were added to the criterion when
generating the weekly reports as the program used could only
produce a list based on the primary diagnosis code rather than all
codes documented within the chart. The COVID pandemic played a
part in the use of these additional codes being documented in the
charts; however, only those who also had a sore throat, acute
pharyngitis, or throat pain as a primary or secondary diagnosis
were included for review. Data were sent to the project team at the
end of each week, along with reminders to complete the Centor
tool when patients presented with a sore throat complaint. Overall
outcomes were measured after running statistical tests based on
the collected data.
Measures

Data during implementation were tracked weekly and
compared with pre-implementation data to analyze trends to
determine whether Centor documentation and scoring recom-
mendations resulted in a significant difference in the number of
strep tests, throat cultures, and antibiotics prescribed. Qualitative
data tracked includedwhether a Centor Scorewas documented, the
numerical score, and whether a strep test and culture were
completed. Before implementation, it was evident that there was
no Centor documentation, and many strep tests were ordered.
Screenings, testing, and prescribing rates were measured by look-
ing at the number of patients tested compared with those who met
Centor criteria as well as looking at antibiotics prescribed compared
with those who qualified based on Centor criteria, positive strep, or
cultures results.

The CDC recommends that strep pharyngitis be treatedwith oral
penicillin VK, oral amoxicillin, or intramuscular penicillin G. Pa-
tients with a penicillin allergy can be treated with a cephalosporin
or macrolide antibiotic.17 The antibiotics prescribed were also
tracked to ensure alignment with the CDC recommendations.
Although the type of antibiotic prescribed was not the primary
purpose of this project, but rather the number of antibiotics writ-
ten, data comparing pre- and post-implementation concluded that
fewer antibiotics were prescribed when screenings were
completed. As evidenced in Figure 2, those written as a direct result
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Figure 2. Antibiotics Prescribed
PCN VK ¼ penicillin V potassium.
of a positive strep test, positive culture, or a Centor Score of 4 or
greater were given the appropriate antibiotic.

All 19 participants (clinicians and clinical staff) were sent a post
implementation 10-question survey indicating their comfort using
the Centor tool. This survey also included questions as well as their
perspective on its use. Questions included job title, years’ experi-
ence, Centor familiarity, ease of use, and questions on likelihood of
continued use. Additional questions focused on rationale for
ordering strep tests and antibiotic prescribing awareness. There
were no direct monetary costs associated with the development of
this project.

Analyses

Data was analyzed using a series of chi squared tests of hy-
potheses to examine patterns and frequencies. Our variables of
interest were decreasing the number of strep tests and throat cul-
tures ordered when providers used the Centor tool, antibiotic
prescribing rates, and overall compliance with implementation of
the Centor tool into practice. Data have not been tracked post-
implementation to ensure if compliance continued; however,
providers and support staff now have an awareness of the Centor
tool, recommendations for use in clinic, and the tool remains
housed in the EMR.

Ethical Considerations

Human subjects’ protection was reviewed by the organization’s
institutional review board, which deemed the study exempt.
Participating clinicians and clinical staff were provided information
about the study purpose and procedures; written informed consent
was not obtained. Employing the Centor Score tool necessitated
that participants ask patients questions and note physical exami-
nation characteristics as an additional clinical screening compo-
nent. It was believed that initiating the tool would help ensure that
all clinicians were screening in a consistent manner using the same
documentation. Bias was limited because charts were reviewed
exclusively on specific ICD-10 code criteria. No personal identifying
information such as patient name, gender, or race was collected.
Additionally, collected data were not linked to specific providers to
protect confidentiality.

Results

A total of 216 patient encounters were reviewed during imple-
mentation. Of these, 169 strep tests were ordered, 53 throat cul-
tures, and 33 prescriptions written. Demographically, patients aged
15 to 44 accounted for the highest number of patients screened
(n ¼ 114). A score of 2 accounted for the most comprehensive
Centor Score; the additional results are shown in Figure 3. Chi-
square tests of independence were performed to determine
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Figure 3. Documented Centor Scores



Table 1
Total Number of Strep Tests, Throat Cultures, Antibiotics and Centor

Variables Pre-
Implementation
N ¼ 82

Post-
Implementation
N ¼ 216

n % n %

Strep test ordered 73 89 169 78.2
Throat culture ordered 33 40.2 52 24.1
Antibiotics prescribed 19 23.1 33 15.3
Centor documentation 0 0 148 68.5
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relationships of Centor Scores in relation to strep testing for
compliance purposes, as seen in the Table 1. Although the findings
were only marginally significant when looking at antibiotic pre-
scribing rates and Centor tool screening during this period, the use
of an evidence-based tool is clinically significant and recommended
for best practice. Patients seen during the 12 weeks of imple-
mentation with a valid Centor Score did receive orders for culture
and antibiotic prescriptions (51.5%). These findings support the
value of using the Centor tool to improve evidence-based practice
in the evaluation and treatment of acute pharyngitis, as evidenced
in Figure 2. The overall rate of Centor documentation improved and
the percentage of antibiotic prescriptions written decreased, indi-
cating successful outcomes as evidenced in Figure 4.

The use of the Centor screening tool was clinically significant
because it enabled clinicians to apply evidence-based practice to
guide clinical decision-making. Additionally, it strengthened
documentation and rationale to determinewhether rapid strep test
or culturewas indicated. Smart phrases were developed and placed
in the EMR standardized language for use when documenting
Centor results, thus streamlining the application of evidence-based
practices in these clinics. Use of standard language improved the
ability to evaluate the effectiveness of the intervention and can be
used in future application.
Discussion

Summary

Overall antibiotic stewardship rates improved throughout the
12-week period. Of the 33 prescriptions written during this time,
just over half were justified with a positive strep test, positive
throat culture, or empiric treatment based on physical examination
findings. The additional prescriptions were due to other exam
findings or diagnoses warranting treatment (otitis media, uvulitis,
parotitis, sinusitis), except for 3 situations. Two of those cases were
based solely on exposure, and the Centor criteria was not
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Figure 4. Prescriptions Written and Centor Documentation
documented. These data indicated that therewas not an abundance
of prescriptions written, as might be expected on the basis of prior
literature and CDC concerns for antibiotic overuse; it does show,
however, that antibiotic prescribing rates continued to decrease
when the Centor tool was implemented and furthermore, the
prescriptions that were writtenwere justified with documentation.
This was a significant clinical improvement compared with pre-
implementation because during that time, there were no Centor
documentation, all strep tests completed were negative, and the
rationale for those tests ordered and the antibiotics that were
prescribed was not clear from the chart reviews. The recent COVID
pandemic is also worth mentioning because this project proved
that although many patient encounters occurred virtually, the
Centor tool was still able to be employed and effective. At the time
of implementation, prior publications regarding this tool included
minimal data on its use in a virtual setting.

Interpretation

Patients remain the top priority in health care, thus care must
always be with their best interest in mind. Shared decision-making
between the provider and patient can help build the
providerepatient relationship and may leave the patient feeling
that they are part of the health care team. For this to be effective,
the provider is encouraged to take time to educate patients as to
why evidence-based guidelines, such as the Centor tool, are used
for predicting likelihood of bacterial strep infections versus viral
syndromes. Because of the increase in the use and accessibility of
telehealth, additional concepts that could improve virtual
screening would include allowing patients to upload pictures
(tonsillar exudate), if warranted. These visits also prevent delays in
screening and treating patients without access to clinic visits due to
location or those that may be in confinement. Delays in patient
treatment can also be prevented when providers incorporate the
Centor criteria in their decision-making because those with higher
scores could be treated empirically at time of these visits.18 Centor
Scores of 4 or higher indicate a higher risk (53%) of bacterial
infection, thus empiric treatment can be justified along with
physical findings that lead to this score. Algorithms such as the
Centor were developed to help guide clinicians in decision-making
and prevent overprescribing by assigning signs and symptoms that
indicated the likelihood of a pharyngitis being from a bacterial
source while aiming to prevent potential complications from the
Streptococcus bacteria.19

The use of this tool in practice resulted in improvement in
provider documentation and antibiotic prescribing. Nursing staff
have used the tool when triaging patients, and they have demon-
strated a better understanding of the importance of screening pa-
tients before assuming a patient needs a strep test, which was
evidenced by a decrease in strep tests ordered, fewer antibiotic
prescriptions, and positive post-survey results from the project
team. Enhanced understanding of the Centor tool proves helpful for
nurses when screening and triaging patients and can also help
nurses explain to patients, should they ask, why a test was or was
not performed. Nance et al20 also found during a quality
improvement project that having nurses use the Centor tool was
not only safe and effective, but incorporating it into nurse triage
screenings allows concerning factors that may contribute to a
bacterial source to be reviewed. Having the tool documented in the
patient chart informs the provider about symptoms and the Centor
Score before the visit and can serve as a communication tool be-
tween the patient and provider.

Clinical decision support (CDS) tools have been useful for
detecting preventative care service needs, and they are also useful
in diagnosis and treatment. Richardson et al21 noted that CDS tools
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must be brief and easy to use. Screening appropriately decreases
unnecessary tests, which leads to potentially shorter wait times for
patients and providers. Ultimately better patienteprovider re-
lationships will improve patient satisfaction and outcomes; thus,
shared decision-making would certainly affect health care in a
positive manner.

A larger scale expansion of this project to future offices would
include additional costs for clinician and nurse training time.
Further costs to consider are those associated with each test and
the lab staff that collect, analyze, and document test results. One
must consider the time it takes lab staff to collect, run, and analyze
data. Screening only those patients who meet screening recom-
mendations would save on time and expenses related to supplies;
thus, introduction of the Centor tool into practice would help
eliminate unnecessary tests and reduce overall cost. Furthermore,
an additional element to consider is the cost to the patient if pre-
scribed an antibiotic, especially for those without prescription
coverage, and for increased visits due tomedication side effects and
complications from multidrug-resistant organisms.

Limitations

The major limitation to this project was that it was started
during a pandemic and that pre-implementation education was
completed primarily via synchronous online meetings. Clinical
decision-making tools can be used effectively despite the type of
encounter; however, this may have been more cumbersome for
staff members who were using this tool for the first time. An
additional limitation was the small number of participants as this
project only looked at 3 clinics, and the clinicians rotated through
each of these clinics. Overall outcomes may have resulted in larger
significance had more clinics, clinicians, and support staff been
involved.

Conclusion

The Centor tool has remained in the EMR for clinician and staff
use at the 3 clinics; however, its use would be beneficial for any
office that treats patients with sore throat complaints and is
applicable across the lifespan. Clinicians are the gatekeepers of
antibiotic stewardship standards. This responsibility requires
thoughtful and careful consideration when deciding best practice
and treatment options for acute pharyngitis. This project showed
that use of the Centor tool improved coordination of care as well as
improvement in quality outcomes using evidence-based practice
standards. The result was a reduction in strep testing and inap-
propriate antibiotic prescribing practices. Having the Centor tool
housed in the EMR helps to ensure ongoing utilizationwhile aiding
in medical decision-making and treatment planning. This inter-
vention is an effective approach to assist in appropriate testing and
antibiotic stewardship practices.
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