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Abstract
Purpose: Antimicrobial prescription rates tend to be high in outpatient settings. Primary emergency medical centers (PECs) in Japan encounter di�culties in
implementing antimicrobial stewardship programs (ASPs). While a nudge-based ASP signi�cantly reduces inappropriate prescription of oral third-
generation cephalosporins (3GCs), publishing monthly newsletters requires considerable effort. Therefore, developing more preferable ASP models in PECs
is essential.

Methods: We conducted a multi-center, quasi-experimental study. The Himeji Primary Emergency Medical Center for Nights and Holidays (Site A) introduced
the facility-speci�c guideline referring to national guidelines. The Kobe Children's Primary Emergency Medical Center (Site B) provided the results of the
monitoring for antibiotics prescription as a monthly newsletter. The Hanshin-Kita Children’s First-Aid Center (Site C) did not perform the speci�c ASP.
Prescription rates for 3GCs were categorized into pre- and post-intervention and compared using Poisson regression analysis. The difference-in-difference
method was used to assess the effect of these interventions.

Results: The numbers of patients pre- and post- intervention were 177,126 and 91,251, respectively. The 3GCs prescription rate at Site A, Site B, and Site C
decreased from 6.7%, 4.2%, and 6.1% in 2016 to 2.3%, 1.0%, and 2.0% in 2019, respectively. Site B had a greater reduction than Site A and Site C (odds ratio
[OR] 0.81 [95% con�dence interval (CI) 0.70–0.93]; P<0.001, OR 0.76, [95%CI 0.66–0.87]; P=0.004). There was no signi�cant difference between Site A and
Site C (OR 0.94 [95%CI 0.83–1.06]; P=0.33).

Conclusions: Facility-speci�c guideline was less effective than nudge-based ASP for decreasing oral third-generation cephalosporins prescription in PECs.

What Is Known
Outpatient settings such as urgent care centers and primary emergency care centers tend to have high prescription rates of unnecessary antibiotics;
therefore, various antimicrobial stewardship programs have been implemented. 

"What is New"

To promote the reduction in prescription of oral third-generation cephalosporins at pediatric primary emergency medical centers in Japan, the introduction
of facility-speci�c guideline was simpler, but less effective than nudge-based antimicrobial stewardship programs publishing monthly newsletters.

Introduction
Antimicrobial resistance (AMR) is a global problem; the inappropriate use of antibiotics in medical facilities affects the emergence and spread of
antimicrobial-resistant bacteria [1]. Moreover, inappropriate antibiotic prescription is associated with adverse consequences, such as increased cases of
Clostridioides di�cile infection [2, 3]. In the United States, antibiotics are majorly prescribed in the outpatient setting [2], and studies have reported
inappropriate antimicrobial use in various outpatient settings (e.g., retail clinics, urgent care clinics, and emergency departments) [4–8]. In these outpatient
settings, various antimicrobial stewardship programs (ASPs), such as provider feedback, patient education, communication skills training, and clinical
decision support, have been implemented to prevent the rapid spread of antimicrobial-resistant bacteria [9].

In Japan, a study detected that the proportion of oral antibiotics was 92.6% of total antimicrobials used [10]. An additional notable feature is the high rate of
prescription of oral third-generation cephalosporins (3GCs, 35.6%) and macrolides (37.6%) for children [11], the majority of which are prescribed for
nonbacterial respiratory tract infections [12]. Thus, the low prescription of amoxicillin compared to that in other developed countries is also a major concern
[13]. Japanese emergency medical services are categorized into primary, secondary, and tertiary care. Generally, small private clinics provide primary care
during hours, and primary emergency care centers (PECs) provide primary care after hours [14]. Since many physicians, including academic researchers and
university staff, work as part-time employees, it is di�cult to standardize prescribing behavior. Furthermore, due to many patients, we struggle to implement
ASPs in PECs compared to in the inpatient setting [14]. We conducted a nudge-based ASP (monitoring of institutional antimicrobial use trends and monthly
newsletter reporting of antimicrobial prescription status). We found that our nudge-based ASP signi�cantly reduced the rate of antimicrobial prescribing and
inappropriate prescription of oral 3GCs in a pediatric PEC [14]. However, while this strategy was simple and economical, it required considerable effort to
monitor antimicrobial prescribing and publish a monthly newsletter. In contrast, facility-speci�c guideline development does not require frequent repeated
effort once published. This study aimed to examine the effect of facility-speci�c guideline by comparing them with the effect of nudge-based ASP in
decreasing 3GC prescription and to evaluate which is the more preferable method as an ASP in Japanese pediatric PECs.

Methods
Study design

We conducted a multi-center, quasi-experimental study using electronic medical record databases from Himeji Primary Emergency Medical Center for Nights
and Holidays (Site A), Kobe Children's Primary Emergency Medical Center (Site B), and Hanshin-Kita Children’s First-Aid Center (Site C). The period from April
2016 to September 2018 was designated the "pre-intervention" period, and the period from October 2018 to December 2019 was designated the "post-
intervention" period. No speci�c ASPs had been conducted at these facilities. We obtained opt-out consent from the patients’ parents, and this study was
approved by the institutional ethics committees of Kobe Children's Hospital (Approval Number 2020-61), Japanese Red Cross Society Himeji Hospital
(Approval Number 2020-39), and Kobe Children's Primary Emergency Medical Center (Approval Number 1).
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Patients and Setting

Hyogo prefecture is one of the most populous regions in Japan, covering an area of 8,400 km2. The prefecture’s population in 2019 was approximately 5.5
million. Himeji city, Kobe city, and Hanshin-Kita area are all included in Hyogo prefecture with areas of 534 km2, 554 km2, and 481 km2, respectively. These
cities’ population in 2019 were 540,000 (including 77,000 children aged 15 years or younger), 1.5 million (including 0.2 million children aged 15 years or
younger), and 720,000 (including 0.1 million children aged 15 years or younger), respectively. Sites A, B, and C are the regional pediatric PECs providing
after-hour care on weekdays, weekends, and holidays for patients aged 15 years or younger. These centers treat approximately 20,000, 30,000, and 25,000
children per year and accept patients with various medical conditions (including patients arriving by ambulance), except for those requiring surgical
interventions and those with severe burns. In these centers, blood tests (complete blood counts and C-reactive protein levels), urinalysis, rapid tests for
respiratory diseases, and diagnostic imaging are available. More than 50 physicians are employed as part-time employees in each facility. Each of these
part-time employees usually works in their clinic or hospital during the day. Because of the variety of specialties, they do not necessarily have education in
primary care. In each PEC, the number of prescription days is limited to 1 to 2 days to encourage follow-up with the patient's regular clinic.

Intervention

In October 2018, Sites A and B initiated monitoring all antimicrobial prescribing trends at their facilities (particularly including 3GCs and penicillin). In
addition, we performed speci�c ASPs at each of the facilities as described below.

Himeji Primary Emergency Medical Center for Nights and Holidays (Site A)

We published a facility-speci�c guideline for children in October 2018, referring to national guidelines: “Manual of Antimicrobial Stewardship. The 1st
Edition [15]”. The facility-speci�c guideline recommended the choice (except 3GCs), dosage, and duration of antibiotics for each pediatric infection.
Similarly, this guideline stated that antibiotics were unnecessary for common cold, upper respiratory tract infection, bronchitis, bronchiolitis, and
gastroenteritis because they were mostly caused by viruses, and that the watch-and-see strategy can be adopted for mild acute otitis media without
prescribing antibiotics: this was posted in the consultation room so that all physicians could check them at any time. We collected prescription data once
every six months and shared the information of these data in regular meetings twice a year. Since this direct presentation was provided only to some
physicians attending the meeting, the main intervention at Site A was the publish of facility-speci�c guideline.

Kobe Children's Primary Emergency Medical Center (Site B) [14] 

We investigated all antimicrobial prescribing trends and the appropriateness of prescribing 3GCs every month. The results of the monitoring and
investigation were provided as a monthly newsletter that summarized recent antimicrobial prescribing patterns and the facility’s prescribing targets.
Similarly, the newsletters provided recommendations for speci�c infections and introduced national guidelines. They were posted in the consultation rooms
and staff lounges so that physicians viewed it at any time.

Hanshin-Kita Children’s First-Aid Center (Site C)

This facility was a negative control where we did not perform the speci�c ASP during the period. We retrospectively surveyed the facility’s antimicrobial
prescribing status in December 2019. 

Data collection

Data were collected using a search tool for electronic medical records at each pediatric PEC. The collected data included the number of patients, patient
age, diagnoses, the total number of antimicrobial prescriptions, and the number of speci�c antimicrobial prescriptions (3GCs and amoxicillin). The patient
diagnoses were based on medical receipt data.

Endpoint and Statistical Analysis

The primary outcome was the trend in the 3GC prescription rate. The secondary outcomes were the trend in the amoxicillin prescription rate and all
antibiotic prescription rate. The antimicrobial prescription rate (%) was de�ned as “the number of speci�c antimicrobial prescriptions/number of
patients×100”. 

Patient age and diagnosis at each facility were compared pre- and post-intervention. Age was categorized into four categories (<1, 1–5, 6–10, and 11–15
years), and the diagnosis was classi�ed into 12 categories (upper respiratory tract infections, pharyngitis/tonsillitis, bronchitis, gastroenteritis, sinusitis,
streptococcal pharyngitis, pneumonia, acute otitis media, urinary tract infections, skin and soft tissue infections, and others). “Others” mainly included non-
infectious diseases, such as allergic urticaria, Kawasaki disease, constipation, and foreign bodies.

Monthly obtained data were divided into pre- and post-intervention and compared using Poisson regression analysis for the primary and secondary
outcomes at three centers. The difference-in-difference method was used to assess the effect of the intervention, the duration, and the difference in facilities
on the outcomes.  All statistical analyses were conducted using R version 4.0.5 (R Core Team, 2019, Vienna, Austria), and Bonferroni correction for multiple
comparisons was applied for P values. Two-tailed P values below .0167 were considered statistically signi�cant.

Results
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Study Population
Table 1 summarizes the patient characteristics. The total number of patients was 268,377 from April 2016 to December 2019. Sites A, B, and C treated
47,186, 68,910, and 61,030 patients during the pre-intervention period, respectively. These centers treated 23,304, 35,546, and 32,401 patients, during the
post-intervention period, respectively. Patients aged 1–5 years accounted for the majority of visits in all centers during both periods, followed by patients
aged 6–10 years. Across all centers, the proportion of diagnoses did not change signi�cantly between pre- and post-intervention.

Table 1
Basic characteristics of patients

    Site A   Site B   Site C

    Pre-
intervention
period

(Apr 2016-Sep
2018)

Post-
intervention
period

(Oct 2018-Dec
2019)

  Pre-
intervention
period

(Apr 2016-Sep
2018)

Post-
intervention
period

(Oct 2018-Dec
2019)

  Pre-
intervention
period

(Apr 2016-Sep
2018)

Post-
intervention
period

(Oct 2018-Dec
2019)

    N = 47,186 N = 23,304   N = 68,910 N = 35,546   N = 61,030 N = 32,401

    Patients, n (%) Patients, n (%)   Patients, n (%) Patients, n (%)   Patients, n (%) Patients, n (%)

Age
categories

< 1 year 5,554 11.8 2,521 10.8   9,110 13.2 4,429 12.5   6,424 10.5 3,000 9.3

  1–5 years 25,991 55.1 12,445 53.4   39,059 56.7 19,406 54.6   33,211 54.4 17,201 53.1

  6–10 years 9,981 21.2 5,468 23.5   14,708 21.3 8,235 23.2   15,110 24.8 8,678 26.8

  11–15 years 5,660 12.0 2,870 12.3   6,033 8.8 3,476 9.8   6,285 10.3 3,522 10.9

Diagnosis URI 14,237 30.2 6,509 27.9   18,737 27.2 9,855 27.7   14,766 24.2 7,600 23.5

  Pharyngitis/Tonsillitis 4,952 10.5 2,797 12.0   6,944 10.1 2,750 7.7   6,418 10.5 2,928 9.0

  Bronchitis 5,971 12.7 2,544 10.9   6,007 8.7 3,017 8.5   5,151 8.4 128 0.4

  Gastroenteritis 8,619 18.3 3,947 16.9   10,542 15.3 5,276 14.8   9,563 15.7 4,839 14.9

  Sinusitis 80 0.2 52 0.2   37 0.1 17 0.0   No
data

  No
data

 

  Streptococcal
pharyngitis

314 0.7 194 0.8   559 0.8 221 0.6   799 1.3 402 1.2

  Pneumonia 164 0.3 66 0.3   368 0.5 124 0.3   347 0.6 124 0.4

  AOM 812 1.7 446 1.9   1,156 1.7 574 1.6   707 1.2 356 1.1

  UTI 289 0.6 97 0.4   437 0.6 188 0.5   345 0.6 156 0.5

  SSTI 213 0.5 103 0.4   379 0.5 172 0.5   266 0.4 120 0.4

  Others* 11,535 24.4 6,549 28.1   23,744 34.5 13,352 37.6   22,668 37.1 14,588 45.0

Site A, Himeji Primary Emergency Medical Center for Nights and Holidays; Site B, Kobe Children's Primary Emergency Medical Center; Site C, Hanshin-
Kita Children’s First-Aid Center; AOM, acute otitis media; SSTI, skin and soft tissue infection; URI, upper respiratory infection; UTI, urinary tract infection

*Others mainly included non-infectious diseases such as allergic urticaria, Kawasaki disease, constipation, and foreign bodies.

Primary Outcome
Figure 1 shows the monthly trends in the 3GC prescription rate. The rates at Sites A, B, and C decreased from 6.7%, 4.2%, and 6.1% in 2016 to 2.3%, 1.0%,
and 2.0% in 2019, respectively. Site B, which conducted a poster nudge-based ASP, showed a signi�cantly greater reduction than Site A, which had a facility-
speci�c clinical guideline ASP (odds ratio [OR] 0.81 [95% con�dence interval (CI) 0.70–0.93]; P < 0.001). There was no signi�cant difference between Site A
and Site C (negative control) (OR 0.94 [95%CI 0.83–1.06]; P = 0.33). Additionally, Site B had a signi�cantly greater reduction than Site C (OR 0.76 [95%CI
0.66–0.87]; P = 0.004) (Table 2).
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Table 2
Third-generation cephalosporins prescription rate

  Variable OR 95% CI P value*

Site A vs Site B        

  Intervention† 0.81 0.70–0.93 < 0.001

  Period‡ 0.43 0.39–0.47 < 0.001

  Difference in Facility§ (A/B) 1.65 1.56–1.75 < 0.001

Site A vs Site C        

  Intervention|| 0.94 0.83–1.06 0.33

  Period 0.46 0.42–0.50 < 0.001

  Difference in Facility (A/C) 1.14 1.08–1.21 < 0.001

Site B vs Site C        

  Intervention† 0.76 0.66–0.87 0.004

  Period 0.46 0.42–0.50 < 0.001

  Difference in Facility (B/C) 0.69 0.65–0.73 < 0.001

Site A, Himeji Primary Emergency Medical Center for Nights and Holidays; Site B, Kobe Children's Primary Emergency Medical Center; Site C, Hanshin-
Kita Children’s First-Aid Center; OR, odds ratio; CI, con�dence interval

* Threshold of statistical signi�cance was Bonferroni corrected. Two-tailed P values below .0167 were considered statistically signi�cant.

† Poster nudge-based antimicrobial stewardship

‡ Pre-intervention period and post-intervention period

§ A/B shows the ratio of A to B.

|| Facility-speci�c guideline

Secondary Outcome
Figure 2 shows the monthly trends in the amoxicillin prescription rate. The rates at Sites A, B, and C increased from 1.6%, 2.2%, and 1.3% in 2016 to 2.0%,
2.6%, and 1.9% in 2019, respectively. There was no signi�cant difference due to interventions among any of the centers: Site A and Site B (OR 0.94 [95%CI
0.82–1.08]; P = 0.39), Site A and Site C (OR 1.07 [95%CI 0.92–1.25]; P = 0.36), Site B and Site C (OR 1.01 [95%CI 0.89–1.15]; P = 0.90) (Table 3).
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Table 3
Amoxicillin prescription rate

  Variable OR 95% CI P value*

Site A vs Site B        

  Intervention† 0.94 0.82–1.08 0.39

  Period‡ 1.23 1.10–1.38 < 0.001

  Difference in Facility§ (A/B) 0.75 0.68–0.81 < 0.001

Site A vs Site C        

  Intervention|| 1.07 0.92–1.25 0.36

  Period 1.15 1.04–1.27 0.007

  Difference in Facility (A/C) 0.99 0.90–1.09 0.89

Site B vs Site C        

  Intervention† 1.01 0.89–1.15 0.90

  Period 1.15 1.04–1.27 0.007

  Difference in Facility (B/C) 1.33 1.23–1.44 < 0.001

Site A, Himeji Primary Emergency Medical Center for Nights and Holidays; Site B, Kobe Children's Primary Emergency Medical Center; Site C, Hanshin-
Kita Children’s First-Aid Center; OR, odds ratio; CI, con�dence interval

* Threshold of statistical signi�cance was Bonferroni corrected. Two-tailed P values below .0167 were considered statistically signi�cant.

† Poster nudge-based antimicrobial stewardship

‡ Pre-intervention period and post-intervention period

§ A/B shows the ratio of A to B.

|| Facility-speci�c guideline

Figure 3 shows monthly trends in the all antibiotic prescription rate. The rates at Sites A, B, and C decreased from 11.2%, 9.0%, and 10.5% in 2016 to 5.3%,
5.0%, and 5.2% in 2019, respectively. Site B had a signi�cantly smaller reduction than Site A (OR 1.13[95%CI 1.04–1.24]; P = 0.004). There was no signi�cant
difference between Site A and Site C (OR 0.94 [95%CI 0.86–1.03]; P = 0.17) and between Site B and Site C (OR 1.07 [95%CI 0.99–1.16; P = 0.10]) (Table 4).
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Table 4
All antibiotics prescription rate

  Variable OR 95% CI P value*

Site A vs Site B        

  Intervention† 1.13 1.04–1.24 0.004

  Period‡ 0.60 0.56–0.64 < 0.001

  Difference in Facility§ (A/B) 1.19 1.14–1.24 < 0.001

Site A vs Site C        

  Intervention|| 0.94 0.86–1.03 0.17

  Period 0.64 0.60–0.67 < 0.001

  Difference in Facility (A/C) 1.05 1.01–1.10 0.018

Site B vs Site C        

  Intervention† 1.07 0.99–1.16 0.10

  Period 0.64 0.60–0.67 < 0.001

  Difference in Facility (B/C) 0.88 0.85–0.92 < 0.001

Site A, Himeji Primary Emergency Medical Center for Nights and Holidays; Site B, Kobe Children's Primary Emergency Medical Center; Site C, Hanshin-
Kita Children’s First-Aid Center; OR, odds ratio; CI, con�dence interval

* Threshold of statistical signi�cance was Bonferroni corrected. Two-tailed P values below .0167 were considered statistically signi�cant.

† Poster nudge-based antimicrobial stewardship

‡ Pre-intervention period and post-intervention period

§ A/B shows the ratio of A to B.

|| Facility-speci�c guideline

Discussion
In this study, we compared the effects of facility-speci�c guideline with the effects of nudge-based ASP for decreasing oral 3GCs prescription at Japanese
pediatric PECs using the difference-in-difference method. While the 3GC prescription rate decreased at all sites from 2016 to 2019, facility-speci�c guideline
was less effective than nudge-based antimicrobial stewardship program and was equivalent to the negative control.

Regarding ASP strategies in the outpatient setting, previous reviews [2, 16, 17] have stated that antimicrobial use could be improved by several factors,
including clinical practice guidelines [18], restrictive policies [19], �nancial incentives [20], provider feedback [21], patient education [22], communication
training [23], and diagnostic stewardship [24]. In particular, the facility-speci�c guideline was recommended not only for inpatient ASPs [25] but also for
outpatient ASP, as it has been reported to be effective in emergency departments and local outpatient settings [9, 26, 27]. If the facility-speci�c guideline was
as effective as nudge-based ASP in Japanese PECs, we would have deemed it a more preferable outpatient ASP strategy because it would not require
frequent repeated effort once published. However, the effect of facility-speci�c guideline on 3GC prescription was less than the effect of nudge-based ASP
[14]. We believe there were three reasons for this. First, because the facility-speci�c guideline did not provide speci�c feedback to physicians on their
prescribing behaviors directly, it was di�cult for many physicians who work as part-time employees to understand why certain antimicrobials were
recommended or why their own prescribing was inappropriate. A previous report described that multidisciplinary guidelines did not su�ciently change
trends in drug prescription, including antibiotics, among 53 general practitioners [28]. The reported reasons were that the general practitioners were not
actively involved in the development of the guidelines, and they did not receive immediate and direct feedback about their prescription behaviors. Second,
enforcing guidelines describing what physicians should adhere to may lead to resistance and render changing prescribing practices di�cult [29]. Previous
studies reported that the physician’s preference for certain antibiotics [29], fear of infectious complications [30], patient or parent satisfaction [30], in�uence
of pharmaceutical marketing and promotion [31, 32], and differences in cost [31] led to low concordance of guidelines at outpatient settings. Nudge-based
antimicrobial stewardship had a positive message based on behavioral psychology through feedback related to the prescribing trends and goals of the
entire facility [14]. Therefore, the difference was believed to have been caused by the different psychological effects on the physicians. For the facility-
speci�c guideline to be more effective in pediatric PECs, it may be necessary to allow many physicians to actively participate in guideline development to
ensure more frequent use by part-time employees. Third, the facility-speci�c guideline based on the national guidelines [15] may not have had a greater
effect. We hypothesized that this was because the national guidelines, rather than the facility-speci�c guideline, accelerated the appropriate use of
antimicrobials by physicians who were originally interested in AMR. Furthermore, the facility-speci�c guideline had no further impact, and physicians who
were not interested in AMR might not refer to this guideline. As an effect of national ASPs available in all facilities via website, the 3GC prescription rate and
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the percentage among all antibiotics decreased at all facilities gradually, including the negative control. However, the facility-speci�c guideline did not have
the effect of further sustaining the decline, as observed in the nudge-based ASP.

The effect of nudge-based ASP showed a signi�cantly smaller reduction in all antibiotic prescription rates than the facility-speci�c guideline. Although the
all antibiotic prescription rate declined at the three facilities, it eventually stabilized at approximately 5.0%. The decrease in the all antibiotic prescription rate
was observed in children aged under 15 years in Japan [33], which may be due to the national ASP (this includes formulation of action plans [34, 35] or
issuance of a national guidelines [15]) in Japan. Our research model assumed that the effects of ASPs conducted by each facility were constant; however, it
was suggested that the effect gradually weakened, and the prescription rate was maintained at constant values. Therefore, we hypothesized that Site B
showed a relatively smaller degree of reduction because it had the lowest all antibiotic prescription rate in the pre-intervention period.

Our study has several limitations. First, the results cannot be generalized widely because this was a comparison among facilities in a single region. In the
future, we aim to evaluate the possibility of making the results more generalizable by comparing pediatric PECs in different regions of Japan through
system automation of data collection and collaborations with local governments. Second, the appropriateness of prescriptions could not be evaluated
because the diagnoses of patients who were prescribed antibiotics were not surveyed, while the characteristics and diagnoses of all patients visiting each
facility were surveyed. We plan to investigate all prescribed antimicrobials for each disease and compare changes in the reduction of inappropriate
antimicrobial prescriptions, such as 3GCs and macrolides prescribed for the common cold and acute upper respiratory tract infections, in all these centers.
Third, one or two physicians worked at several facilities. However, they were only a few physicians of the dozens working at each facility. Thus, we
considered there would be only a small impact. Fourth, this study was conducted until December 2019, and trends in prescribing after January 2020 were
not examined. However, since January 2020, the coronavirus disease 2019 pandemic has had a signi�cant impact on trends in Japan regarding emergency
department visits and antimicrobial prescriptions due to school closures and avoidance of accessing hospitals [36, 37]. Therefore, we considered that
investigating prescribing trends until December 2019, when the trends were not affected by the coronavirus disease 2019 pandemic, was su�ciently
suitable to assess the effects of the interventions.

Conclusion
Although facility-speci�c guideline development was simple, economical, and required fewer efforts, the effect was observed to be less than the effect of
nudge-based ASP for decreasing use of 3GCs in Japanese pediatric PECs and was no different from that of the negative control. To promote the decrease
of 3GCs usage in Japanese pediatric PECs beyond the national ASP, the introduction of facility-speci�c guideline was not su�cient; therefore, we believe
that nudge-based ASP should be the main focus.

List Of Abbreviations
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Figure 1

Trends in oral third-generation cephalosporins prescription rate. The rate at Sites A, B, and C decreased from 6.7%, 4.2%, and 6.1% in 2016 to 2.3%, 1.0%, and
2.0% in 2019, respectively. Site B had a greater reduction than Site A and Site C. There was no signi�cant difference between Site A and Site C.

Figure 2

Trends in the amoxicillin prescription rate. The rate at Sites A, B, and C increased from 1.6%, 2.2%, and 1.3% in 2016 to 2.0%, 2.6%, and 1.9% in 2019,
respectively. There was no signi�cant difference among any of the centers.
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Figure 3

Trends in all antibiotics prescription rate. The rate at Sites A, B, and C decreased from 11.2%, 9.0%, and 10.5% in 2016 to 5.3%, 5.0%, and 5.2% in 2019. Site
A had a smaller reduction than Site B. There was no signi�cant difference between Site A and Site C and between Site B and Site C.


