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Abstract: The misuse of antibiotics is a worldwide public health concern. Behavioral Intervention
programs that aim to reduce patients’ own request for antibiotics during their visit to primary care
clinics is an attractive strategy to combat this problem. We tested the effectiveness of a behavioral
modification method known as the Tailoring Antimicrobial resistance Programs (TAP) in reducing
the request for antibiotics by patients visiting primary care clinics for mild upper respiratory tract
infections (URTIs). A stratified cluster randomized design with two groups pre-post, comparing
intervention with the control, was conducted in six health centers. TAP was implemented for eight
weeks. Request for antibiotics was assessed before (period 1) and after introducing TAP (period 2).
The percentage of patients or their escorts who requested antibiotics in period 1 was 59.7% in the
control group and 60.2% in the intervention group. The percentage of patients who requested
antibiotics did not significantly change between period 1 and 2 in the control group, who continued to
receive the standard of care. The above percentage significantly decreased in the intervention group
from 60.2% to 38.5% (p < 0.05). We conclude that behavioral change programs including TAP are a
viable alternative strategy to address antibiotic misuse in Jordan.

Keywords: antibiotics; microbial resistance; upper respiratory tract infections

1. Introduction

Antimicrobial resistance is a threat to the public health sector worldwide [1]. Many factors
contribute to this problem; however, the misuse and/or overuse of antibiotics are established as the
major driving forces [2,3]. Indeed, it was estimated that up to 50% of all antimicrobials globally
prescribed to patients are not even necessary [4,5]. It is interesting to note that most of the unnecessary
antibiotic prescription takes place in the primary care setting [6], with the biggest percentage of
unnecessary antibiotics being prescribed for patients with upper respiratory tract infections (URTISs) [6].

Jordan is a developing country in the Middle East and North Africa (MENA) region. The misuse
of antibiotics by consumers, including the use of antibiotics without prescriptions, was widely
documented in Jordan and in the region [7-12]. Other forms of antibiotic misuse in the MENA region
include the use of antibiotics for improper indications, including to fight viral infections [13-16].
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Despite the magnitude of the antibiotic misuse problem, most of the countries in the MENA region
have no laws and/or legislations that prohibit dispensing antibiotics without a proper prescription [8,17].
Moreover, countries that have relevant legislation in place do not have proper surveillance systems
and/or do not adequately enforce relevant laws [18]. Interestingly, knowledge about antibiotic misuse
and antimicrobial resistance by itself, without being coupled with behavioral change interventions,
does not seem to be an efficient strategy to enforce better antibiotic stewardship [19-21]. This observation
might be explained by the complexity of the factors that affect antibiotic misuse which appears to be
influenced by a plethora of cultural and social factors [19,21]. For example, several reports demonstrated
that the specialty of the health care provider, patient education and other patient socio-economic factors
guide the antibiotic prescription patterns of physicians [22-25].

Tailoring Antimicrobial Resistance Programs (TAP) is a behavioral change methodology developed
by the World Health Organization (WHO) Eastern Mediterranean Regional Office (EMRO) to modify the
behaviors that drive antimicrobial resistance (AMR). TAP methodology not only aims to identify barriers
against proper behavior but also identifies the incentives that drive such a behavior. TAP proposes
guidelines for (a) the design of proper behavioral change strategies, (b) implementation of such
strategies and (c) evaluation of the results of any behavioral intervention. The Ministry of Health in
Jordan joined the WHO TAP in November 2018 to pilot a behavioral change intervention that aims to
reduce the prescription of antibiotics for viral URTIs in a primary healthcare setting. This study presents
and discusses the findings of the TAP intervention, specifically its effect in reducing the percentage
of patients that request antibiotics. Additionally, the study investigated the association of several
socioeconomic factors with changes in antibiotic request by the patients following TAP intervention.

2. Results

2.1. The Characteristics of the Study Subjects

A total of 855 subjects (506 in the control group and 349 in the intervention group) participated
in the study in period 1 before the implementation of the intervention. In period 2, following the
intervention, a total of 1025 subjects (576 in the control group and 449 in the intervention group) were
enrolled in the study (Figure 1).

A stratified cluster randomized trial with two groups pre-post design, comparing intervention
with the control (standard care), was used in the study. The study was performed in six health
centers in Amman. The centers were randomized into two groups (three centers each). In period 1,
there was a pre-assessment of antibiotic request. In period 2, following application of the intervention
or maintenance of standard treatment care, there was a re-evaluation of antibiotic request among
enrolled patients.

The socio-demographic characteristics of the subjects of the control and intervention groups in
periods 1 and 2 are shown in Table 1. In period 1, 17.8% of the subjects in the control group and 7.2%
of the subjects in the intervention group were children (p < 0.001). In period 2, almost one quarter of
the subjects in both groups were children (p = 0.320). In period 1, subjects of the intervention group
were significantly younger. Moreover, a significantly higher number of the above subjects did not hold
a university degree. More than half of the subjects (55.9%) in the control group and 33% of the subjects
in the intervention group were new patients. In period 2, a significantly lower number of subjects in
the intervention group received college/university education than subjects in the intervention group
(p < 0.001). The characteristics of the subjects significantly differed between period 1 and period 2 in
both control and intervention groups.
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Figure 1. A flow chart that explains the design of the study.
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Table 1. The socio-demographic characteristics of patients in the control and intervention groups

during period 1 and period 2.

Period 1 (Pretest)

Period 2 (Posttest)

Control Group Intervention Group

. Control Group Intervention Group
Variable n % n % P Value n % n % g Value
Gender 0.666 0.488
Male 297 58.7 210 60.2 369 64.1 297 66.1
Female 209 413 139 39.8 207 35.9 152 339
Age <0.001 0.320
Children (<18 year) 90 17.8 25 7.2 142 24.7 123 27.4
Adults (218 year) 416 822 324 92.8 434 75.3 326 72.6
Nationality
Jordanian 475 93.9 332 95.1 558 96.9 427 95.1
Non-Jordanian 31 6.1 17 49 18 3.1 22 49
Education <0.001 <0.001
No formal education 72 14.2 43 12.3 68 11.8 60 13.4
Primary education 84 16.6 98 28.1 106 18.4 141 314
Secondary education 155 30.6 114 32.7 161 28 151 33.6
Professional training 35 6.9 16 4.6 20 3.5 3 0.7
College/University
. 160 31.6 78 22.3 221 384 94 20.9
education
Marital status <0.001 0.158
Married 332 65.6 265 75.9 359 62.3 284 63.3
Single 60 11.9 30 8.6 43 7.5 29 6.5
Divorced/Widow 24 47 29 8.3 32 5.6 13 29
Children 90 17.8 25 72 142 247 123 27.4
Patient’s type <0.001 0.606
New 283 55.9 115 33 298 51.7 225 50.1
Regular 223 441 234 67 278 48.3 224 499
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2.2. Effect of TAP Intervention on Antibiotics Request among Study Subjects

The percentage of patients or their escorts who requested antibiotics in period 1, before the
implementation of the intervention, was 59.7% in the control group and 60.2% in the intervention
group (p = 0.886) (Figure 2). While the percentage of requesting antibiotics did not change significantly
between period 1 and 2 in the control group (p = 0.393), this percentage decreased significantly in the
intervention group from 60.2% to 38.5% (p < 0.05) (expressed as no request in Figure 2). The relative
percent of reduction in the percentage of subjects who requested antibiotics between the two periods
in the intervention group was 36% (absolute difference of 21.7%).

Control group

M Period 2 (Posttest) M Period 1 (Pretest)

42.9%

40 3% No request
445&6?;?/:% Requst for himself/herself

1.4% Request for an adult patient attending the
1.6% center

3.0% Request for an adult patient not attending the

3.8% center

4.3% Request for a child patient attending the center

5.9% q P g

1.6% Request for a child patient not attending the

3.2% center

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

(A)

Intervention group
B Period 2 (Posttest) M Period 1 (Pretest)

61.5% No request

Requst for himself/herself

Request for an adult patient attending the
center

Request for an adult patient not attending the

center
1.4% Request for a child patient attending the center
3.1% Request for a child patient not attending the
9% center

.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%
(B)

Figure 2. The pattern of antibiotics requests in the control or intervention groups. A horizontal bar
graph displaying the pattern of antibiotics request in period 1 (blue) and period 2 (red) in (A) Control
or (B) Intervention groups. Each bar represents the percentage of individuals that either did not request
the antibiotics, requested the antibiotics from themselves, requested the antibiotics for an adult patient
attending the center, requested the antibiotics for an adult patient not attending the center, requested
the antibiotics for a child patient attending the center or requested the antibiotics for a child patient not
attending the center.
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2.3. Pattern of Antibiotics Request

In the intervention group, the percentage of patients or their escorts who requested antibiotics for
themselves decreased from 51.6% before the intervention to 23.4% following the intervention, with a
relative percent of reduction of 45.7% (Figure 2). In the control group, the above described percentage
did not change significantly between period 1 and period 2 (p = 0.359). About 45.3% and 46.9% of
participants requested antibiotics for themselves in period 1 and period 2, respectively.

2.4. Reasons for Requesting Antibiotics

Overall, among those who requested antibiotics in both the control and intervention groups
(n = 1014), the most common reasons were sore throat (36.7%) followed by cough (27.5%). The health-
related complaints that motivated subjects of this study to request antibiotics differed between the
control and intervention groups (Table 2). In the control group, the most common reasons for requesting
antibiotics were sore throat, followed by flu, and then cough (Table 2). In the intervention group,
the main complaints were sore throat, followed by pain upon swallowing, fever, and then cough
(Table 2).

Table 2. The most frequent patient complaints associated with requesting antibiotics in the control and
intervention groups in period 1 or 2.

Control Intervention
Complaint Period 1 (Pretest) Period 2 (Posttest) Period 1 (Pretest) Period 2 (Posttest)

n % n % n % n %
Sore Throat 104 344 118 35.9 103 49.0 56 324
Flu 67 222 64 19.5 33 15.7 32 18.5
Cough 84 27.8 119 36.2 34 16.2 42 24.3
Pain on swallowing 39 12.9 50 15.3 40 19.0 42 24.3
Cold 31 10.3 21 6.4 8 3.8 27 15.6
Influenza 61 20.2 62 18.8 27 12.9 40 23.1
Fever 58 19.2 50 15.2 16 7.6 49 28.3

Nasal Congestion 42 13.9 30 9.1 18 8.6 14 8.1
Breathing Difficulties 33 10.9 59 17.9 11 52 12 6.9
Nasal secretion 34 11.3 24 7.3 11 5.3 9 5.2
Sneezing 27 8.9 22 6.7 5 2.4 7 4.0
Weakness 16 5.3 14 4.3 14 6.7 8 4.6

2.5. Type of Antibiotics Requested

Of those who requested antibiotics, 961 (94.8%) requested a specific type of antibiotics (data not
shown). It is interesting to note that more than three quarters (78.1%) requested amoxicillin/clavulanic
acid (Amoclan) (data not shown).

2.6. Factors That Influence Antibiotics Request

Table 3 shows a multivariate analysis of the effect of multiple factors on the decision of the study
subjects to request antibiotics from the prescriber (i.e., physician). In the control group, the variables
that were significantly associated with requesting antibiotics by the patients were age of the patient,
type of patient (regular vs. first appointment), level of education of the patient and the specialty
of the health care provider. Antibiotics were more likely to be requested by, or for, adult patients
compared to patients who were children (Odds Ratio (OR) = 1.7) (Table 3). Regular patients were
more likely to request antibiotics compared to patients visiting that specific physician for the first time
(OR = 2.5) (Table 3). Patients with no formal education, primary education, secondary education or
with professional training were more likely to request antibiotics than patients with college/university
education. Patients who were visiting a family doctor were less likely to request antibiotics than patients
visiting general practitioners (OR =0.5). On the other hand, in the intervention group, our analysis
showed that antibiotic request by subjects was significantly lower following the implementation of
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the intervention (OR = 0.4). The only other variable in the intervention group to significantly affect
antibiotic request was primary or secondary education compared to having no formal education.
Our results showed that having primary or secondary education significantly increased the odds of
requesting antibiotics.

Table 3. Multivariate analysis of factors associated with antibiotics demand in the control and
intervention groups.

Control Group Intervention Group
Variable N . o X
OR 95% Confidence p-Value OR 95% Confidence p-Value
Interval Interval
Time (post vs. pre) 1.0 0.8 14 0.713 0.4 0.3 0.6 <0.001
Specialty of health
care provider
General practitioner 1 1
Family Medicine 0.5 0.4 0.7 <0.001 1.2 0.8 1.6 0.366
Pediatrics 1.1 0.8 1.7 0.519 1.0 0.6 1.6 0.927
Internal Medicine 0.9 0.5 1.7 0.792
Education
No formal education 2.9 1.9 4.5 <0.001 1.0 0.6 1.7 0.968
Primary education 2.3 1.6 3.3 <0.001 1.8 1.1 2.7 0.010
Secondary education 1.7 1.3 24 0.001 1.9 1.3 2.8 0.002
Professional training 5.7 2.8 11.6 <0.001 0.8 0.3 2.3 0.74
College/university
. 1
education
Age of patient
(adults vs. children) 1.7 1.1 2.5 0.006 1.3 0.8 2.1 0.229
Type of patient 25 19 33 <0001 12 09 17 0.153

(regular vs. new)

3. Discussion

The misuse of antibiotics in primary care is a major contributor to antibiotic resistance [5].
URTIs are common presentations seen in the general practice [26]. URTI without complications is most
often caused by a virus [27]. Antibiotics have no efficacy in the treatment of viral infections, but are
nevertheless often prescribed for their treatment [28,29].

In this study, using a stratified cluster randomized trial with two groups pre-post design,
we evaluated the effect of the TAP intervention in reducing the percentage of patients that request
antibiotics. The above design allowed for a comparison of the intervention group receiving TAP with a
control group in which standard care was maintained. In addition to collecting information on the
percentage of patients who requested antibiotics, the research team collected data of several factors
previously reported to affect antibiotic vigilance such as gender, age, level of education of the patient
and the specialty of the health care provider. The study design also differentiated between patients
visiting the physician for the first time and returning patients. Recruitment to the study was restricted
to patients complaining from URTIs.

In this pilot study conducted on patients visiting six health centers in the capital city of Jordan,
Amman, we were the first group to demonstrate the efficacy of the TAP program in reducing the
percentage of patients that request antibiotics from their health care provider in a primary care setting.
Notably, our findings also indicated that the TAP program achieved its goal independent of all the
other variables that might influence antibiotic requests by the patients.

In the absence of any intervention (in our case the TAP program) our findings indicated that more
than half of the patients diagnosed with mild URTIs would request antibiotics for the treatment of their
illness. This result is analogous with other reports which suggested that patient pressure or “perceived
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pressure” is a major driver of the lack of antibiotic vigilance [30,31]. The above figure, showing that
most patients request antibiotics from their primary health care provider as a result of illnesses that do
not normally require antibiotics, may reflect the lack of public awareness programs on the harmful
effects of the unnecessary use of antibiotics. Although this observation is alarming from a public health
standpoint, the fact that the TAP method successfully reduced the number of patients that request
antibiotics shows that positive behavioral change could be achieved in the patient population and
invites the application of the TAP method on a larger scale.

An interesting finding of this investigation was the difference observed in the percentage of
patients that request antibiotics based on the specialty of the health care provider. For example, in the
control group, it was observed that patients were more likely to request antibiotics from general
practitioners vs. family medicine specialists. In Jordan, general practitioners start their appointment
following one year of vocational training only (internship), without enrollment in any residency
program. On the other hand, to become a family medicine specialist in Jordan, candidates must
finish their vocational training, enroll in a structured residency program and pass a national board
exam. The exact reason behind the above disparity in antibiotic request between patients seen by
different specialists is unknown but could be related to family medicine specialists building better
communication and assertive skills during their residency programs [32]. If the above explanation
turns out to be partially responsible for this disparity, a solution for this problem would be to offer
general practitioners Continuing Medical Education (CME) courses in communication skills and
antibiotic stewardship. These courses would help mend the gap created by a longer study path to
become a family medicine specialist.

This investigation has a few limitations. First, this study was conducted in Amman, the capital
city of Jordan. Although the findings of this study are very promising, the adoption of the TAP
program as a method to achieve better antibiotic vigilance requires testing the program across different
geographic regions. For example, the level of education, a variable shown in this study to affect
antibiotic stewardship, might be different in Amman from other geographic regions in the country.
Second, the research team failed to collect information on the volume of patients examined by
physicians on a single day in the clinic. This variable was shown in several reports to affect consultation
time with the patient, and was significantly associated with an excess, often unnecessary, antibiotic
prescription [33,34]. Indeed, it would be interesting to evaluate if implementation of the TAP actually
increased the consultation time with the patients and how that affected the overall revenue of the
medical practice/clinic. Despite these limitations, this study is the first in Jordan and should be
informative to public health policy makers and health care workers interested in antibiotic stewardship
with regards to the size of the antibiotic misuse problem and the feasibility of reducing this problem
with a simple behavioral approach.

4. Materials and Methods

4.1. Study Design, Site Selection and Randomization

A stratified cluster randomized trial with two groups pre-post design, comparing intervention
with the control (standard care), was conducted in the period between August and November of 2019.
The standardized behavior change intervention was implemented for eight weeks in the intervention
group. The demand for antibiotics was assessed among patients with mild URTIs attending the
intervention and control centers before and after introducing the behavior change intervention. Written
consent was requested from all patients before the interviews. No identifiers were collected. Approval
from the Jordan Ministry of Health Ethical Review Board was obtained prior to conducting the study.
All interviews were conducted in a closed room to ensure privacy and confidentiality.
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Six health centers in Amman, Jordan were selected using a stratified cluster randomized sampling
strategy. The centers were classified into three strata—small, medium and large—based on the number
of physicians and monthly patient visits obtained from statistics of the year 2018. Out of each stratum,
one center was randomized to the intervention group and another center to the control group, resulting
in three centers in each group.

4.2. Patient Recruitment

General practitioners, family medicine specialists, pediatricians and internal medicine specialists
were trained to interview patients attending the clinic for mild URTIs or to obtain medications for
relatives with mild URTIs. The practitioners used a semi-structured questionnaire before and after the
intervention to assess the demand for antibiotics. The questionnaire was pilot tested on 30 patients
and revised accordingly. All consecutive patients of all ages diagnosed with URTIs who visited the
selected health centers during the working hours for the duration of the study period were included.
Only patients visiting general practitioners, family medicine specialists, pediatricians, and internal
medicine specialists were included. Patients diagnosed with infections other than URTIs were excluded.

4.3. Intervention

A strategic behavior change intervention package was designed and implemented in the three
intervention centers. As part of the intervention, physicians were trained, by a WHO expert in the
area of antimicrobial resistance and a consultant in communication, to adopt a more proper behavior
relevant to antibiotic prescription and to communicate with patients who insist on receiving antibiotics
for viral URTIs. A 1-day training workshop was held in the premises of the Ministry of Health
(MoH). During the training, physicians were trained on the current national guidelines for prescribing
antibiotics to patients with URTIs and were trained on the best approaches to manage discussions with
difficult patients. The physicians in the intervention centers received a copy of the clinical guidelines
for the diagnosis and treatment of URTIs and were instructed to adopt the guidelines in their practices.
A commitment was obtained from prescribers to become advocates for the proper use of antibiotics for
URTISs and to join the intervention by signing a commitment board.

Posters were placed in the waiting areas to advise patients not to request antibiotics from their
doctors and to always consult a doctor before antibiotics’” administration, and leaflets about the
proper use of antibiotics were distributed to patients. During the routine patient consultation in the
intervention centers, physicians requested each patient to answer a quiz about the indication and
proper use of antibiotics. Then, the physician held a short discussion (2-3 min) about the answers
to the questions, encouraged patients to reduce their requests for antibiotics, and provided patients
with information about the antibiotics and the consequences of improper prescription. Peer-to-peer
weekly coffee sessions were held and moderated by the MoH staff to strengthen the bonds between
colleagues and managers as a single entity that reduced the unnecessary use of antibiotics. Moreover,
the strategies used to implement the behavior change, including the roles of the prescribers and
patients, are shown in Table 4.
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Table 4. Behavioral change strategies for prescribers or patients.

9o0f12

Behavioral

Behavioral Barrier . Intervention Function Intervention Activities
Domain
Behavioral change strategies and activities for prescribers
Limited communication To improve counselling and
skills to manage pz?hent Skills Physical capability hegotiation sk11le of doctor to better A training workshop for communication skills
pressure of antibiotics for manage patient demand for
viral infections antibiotics for viral infections
Limited knowledge of To increase doctors” knowledge of A prescriber reference booklet including national
guidelines and alternative Knowledge Psychological capability guidelines and alternatives guidelines for viral Upper Respiratory Tract
treatments for viral infections to antibiotics Infections (URTISs)
Social norms: patient culture
of demanding antibiotics and To emphasize the professional role of . L .
. . . . . A conversation/quiz with patients
expecting to best know the Social Social opportunity doctors as the best one to diagnose

suitable treatment for self
and family.

Peer pressure to prescribe
antibiotics for viral infections

Professional role

Reflective motivation

illness and prescribe antibiotics

To strengthen the bonds between
colleagues and managers as one
entity that reduced unnecessary use
of antibiotics

Commitment board

Peer to peer weekly coffee session

Behavioral change strategies and activities for patients

Limited knowledge of proper use of
antibiotics and Antimicrobial
Resistance (AMR)

Limited knowledge that antibiotics
are not a solution for viral infections
Limited understanding of the
consequences of improper use
of antibiotics

Social norms linked with beliefs that
people know which antibiotics work
best for them

No plans to change behavior

Knowledge

Knowledge

Belief in consequences

Social

Psychological capability

Social environment

Intentions/goals

Reflective motivation

To raise awareness about alternative therapies

To label families who do not consume
antibiotics for viral infections as healthy and
wealthy families

To emphasize doctors’ role as the best to
diagnose patients following the Arabic proverb
“give the bread to the baker”.

To raise knowledge about antibiotics and AMR

A quiz during
patient consultation

A quiz during
patient consultation
A quiz during
patient consultation
Poster
A quiz during
patient consultation
Poster: Never demand
antibiotics from
your doctor.
Always consult your doctor
before taking antibiotics

To encourage change in social norms by using

people who do not use antibiotics as a

Commitment board

reference group




Antibiotics 2020, 9, 507 10 of 12

The MoH staff coordinating the project regularly visited the clinics during the intervention,
observed the physicians’ practices, and filled out the monitoring forms. The monitoring form included
information on the physicians” adherence to the study protocol and the number of patients treated.

4.4. Sample Size

A minimum sample size needed to assess the effect of the intervention on the change in the
percentage of patients who request antibiotics for URTIs in a pretest-posttest nonequivalent control
group design was calculated using G*Power. Assuming that the percentage of patients who request
antibiotics for URTISs in the selected health centers is 50%, the sample size needed to detect a change
of 12% in this percentage following the intervention (at a level of significance of 0.05 and a power of
80%) is 370 patients in the intervention group (370 at pretest and 370 at posttest) and 370 patients in
the control group (370 at pretest and 370 at posttest). This is the minimum sample size with enough
power to determine the impact of the intervention, taking into consideration that the analysis will be
stratified by demographic and clinical characteristics.

4.5. Statistical Analysis

Data were analyzed using IBM SPSS, version 20 (IBM Corp., Armonk, NY, USA). Data were
described using means, standard deviations, and percentages. Chi-square test was used to compare the
percentage of patients who requested antibiotics for URTIs between intervention and control groups
and between the two periods within each group. The same test was used to compare demographic
and other categorical variables between intervention and control groups and between the two periods
within each group. Binary logistic regression was used to test for the change in request for antibiotics
over time, after adjusting for patients’ characteristics. The interaction term between period (pretest
(period 1)/ posttest (period 2)) and group (intervention/control) was tested. A p-value of less than 0.05
was considered statistically significant.

5. Conclusions

In conclusion, in this pilot study evaluating the TAP program as a measure to achieve proper
antibiotic stewardship in Jordan, we provide evidence on its efficacy, simplicity and feasibility. Given the
small scale of this investigation, we recommend testing the program on a larger scale and across
multiple health sectors in the country. We anticipate that the interventional program described in
this investigation might be adopted as a public health method to address the misuse of antibiotics
in Jordan.
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Abbreviation Full Term

TAP Tailoring Antimicrobial resistance Program
URTIs Upper Respiratory Tract Infections

MENA Middle East and North Africa

WHO World Health Organization

EMRO Eastern Mediterranean Regional Office

AMR Antimicrobial resistance
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SPSS Statistical Package for the Social Sciences

OR Odds Ratio

CME Continuing Medical Education

References

1.  Wise, R; Hart, T.; Cars, O.; Streulens, M.; Helmuth, R.; Huovinen, P; Sprenger, M. Antimicrobial Resistance:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Is a major threat to public health. BMJ 1998, 317, 609-610. [CrossRef] [PubMed]

Holmes, A.H.; Moore, L.S.; Sundsfjord, A.; Steinbakk, M.; Regmi, S.; Karkey, A.; Guerin, PJ.; Piddock, L.J.
Understanding the mechanisms and drivers of antimicrobial resistance. Lancet 2016, 387, 176-187. [CrossRef]
Laxminarayan, R.; Duse, A.; Wattal, C.; Zaidi, A K.; Wertheim, H.F.; Sumpradit, N.; Vlieghe, E.; Hara, G.L.;
Gould, LM.; Goossens, H. Antibiotic resistance—the need for global solutions. Lancet Infect. Dis. 2013, 13,
1057-1098. [CrossRef]

Levy, S.B.; Marshall, B. Antibacterial resistance worldwide: Causes, challenges and responses. Nat. Med.
2004, 10, S122-5129. [CrossRef] [PubMed]

Atlanta, G. Antibiotic Resistance Threats in the United States; Centers for Disease Control and Prevention:
Atlanta, GA, USA, 2013.

Harris, A.M.; Hicks, L.A.; Qaseem, A. Appropriate antibiotic use for acute respiratory tract infection in
adults. Ann. Intern. Med. 2016, 164, 425-434. [CrossRef]

Abasaeed, A.; Vicek, J.; Abuelkhair, M.; Kubena, A. Self-medication with antibiotics by the community of
Abu Dhabi Emirate, United Arab Emirates. J. Infect. Dev. Ctries. 2009, 3, 491-497. [CrossRef]

Al-Azzam, S.; Al-Husein, B.; Alzoubi, F.; Masadeh, M.; Ali, M. Self-medication with antibiotics in Jordanian
population. Int. J. Occup. Med. Environ. Health 2007, 20, 373-380. [CrossRef]

Awad, A.L; Aboud, E.A. Knowledge, attitude and practice towards antibiotic use among the public in
Kuwait. PLoS ONE 2015, 10, e0117910. [CrossRef]

Sabry, N.A.; Farid, S.F; Dawoud, D.M. Antibiotic dispensing in Egyptian community pharmacies:
An observational study. Res. Soc. Adm. Pharm. 2014, 10, 168-184. [CrossRef]

Jamhour, A.; El-Kheir, A.; Salameh, P; Hanna, P.A.; Mansour, H. Antibiotic knowledge and self-medication
practices in a developing country: A cross-sectional study. Am. J. Infect. Control 2017, 45, 384-388. [CrossRef]
Barah, F.; Gongalves, V. Antibiotic use and knowledge in the community in Kalamoon, Syrian Arab Republic:
A cross-sectional study. EMH]J-East. Mediterr. Health ]. 2010, 16, 516-521. [CrossRef]

Mouhieddine, T.H.; Olleik, Z.; Itani, M.M.; Kawtharani, S.; Nassar, H.; Hassoun, R.; Houmani, Z.; El Zein, Z.;
Fakih, R.; Mortada, I.K. Assessing the Lebanese population for their knowledge, attitudes and practices of
antibiotic usage. J. Infect. Public Health 2015, 8, 20-31. [CrossRef] [PubMed]

Darwish, D.A.; Abdelmalek, S.; Dayyih, W.A.; Hamadi, S. Awareness of antibiotic use and antimicrobial
resistance in the Iraqi community in Jordan. J. Infect. Dev. Ctries. 2014, 8, 616-623. [CrossRef] [PubMed]

El Zowalaty, M.E.; Belkina, T.; Bahashwan, S.A.; El Zowalaty, A.E.; Tebbens, J.D.; Abdel-Salam, H.A.;
Khalil, A.I; Daghriry, S.I.; Gahtani, M.A.; Madkhaly, EM. Knowledge, awareness, and attitudes toward
antibiotic use and antimicrobial resistance among Saudi population. Int. J. Clin. Pharm. 2016, 38, 1261-1268.
[CrossRef] [PubMed]

Taufiq, M.; Zuberi, R W. Overuse of antibiotics in children for upper respiratory infections (URIs): A Dilemma.
J. Coll. Physicians Surg. Pak. 2011, 21, 59-60.

Albsoul-Younes, A.; Wazaify, M.; Yousef, A.-M.; Tahaineh, L. Abuse and misuse of prescription and
nonprescription drugs sold in community pharmacies in Jordan. Subst. Use Misuse 2010, 45, 1319-1329.
[CrossRef]

Wazaify, M.; Abood, E.; Tahaineh, L.; Albsoul-Younes, A. Jordanian community pharmacists” experience
regarding prescription and nonprescription drug abuse and misuse in Jordan-An update. J. Subst. Use 2017,
22,463-468. [CrossRef]

Charani, E.; Edwards, R.; Sevdalis, N.; Alexandrou, B.; Sibley, E.; Mullett, D.; Franklin, B.D.; Holmes, A.
Behavior change strategies to influence antimicrobial prescribing in acute care: A systematic review.
Clin. Infect. Dis. 2011, 53, 651-662. [CrossRef]


http://dx.doi.org/10.1136/bmj.317.7159.609
http://www.ncbi.nlm.nih.gov/pubmed/9727981
http://dx.doi.org/10.1016/S0140-6736(15)00473-0
http://dx.doi.org/10.1016/S1473-3099(13)70318-9
http://dx.doi.org/10.1038/nm1145
http://www.ncbi.nlm.nih.gov/pubmed/15577930
http://dx.doi.org/10.7326/L16-0284
http://dx.doi.org/10.3855/jidc.466
http://dx.doi.org/10.2478/v10001-007-0038-9
http://dx.doi.org/10.1371/journal.pone.0117910
http://dx.doi.org/10.1016/j.sapharm.2013.03.004
http://dx.doi.org/10.1016/j.ajic.2016.11.026
http://dx.doi.org/10.26719/2010.16.5.516
http://dx.doi.org/10.1016/j.jiph.2014.07.010
http://www.ncbi.nlm.nih.gov/pubmed/25154919
http://dx.doi.org/10.3855/jidc.4086
http://www.ncbi.nlm.nih.gov/pubmed/24820466
http://dx.doi.org/10.1007/s11096-016-0362-x
http://www.ncbi.nlm.nih.gov/pubmed/27573719
http://dx.doi.org/10.3109/10826080802490683
http://dx.doi.org/10.1080/14659891.2016.1235734
http://dx.doi.org/10.1093/cid/cir445

Antibiotics 2020, 9, 507 12 0of 12

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Charani, E.; Castro-Sanchez, E.; Sevdalis, N.; Kyratsis, Y.; Drumright, L.; Shah, N.; Holmes, A. Understanding the
determinants of antimicrobial prescribing within hospitals: The role of “prescribing etiquette”. Clin. Infect. Dis.
2013, 57, 188-196. [CrossRef]

Rawson, T.M.; Charani, E.; Moore, L.S.P.; Hernandez, B.; Castro-Sanchez, E.; Herrero, P.; Georgiou, P.;
Holmes, A.H. Mapping the decision pathways of acute infection management in secondary care among UK
medical physicians: A qualitative study. BMC Med. 2016, 14, 208. [CrossRef]

Kandeel, A.; El-Shoubary, W.; Hicks, L.A.; Fattah, M.A.; Dooling, K.L.; Lohiniva, A.L.; Ragab, O.; Galal, R.;
Talaat, M. Patient attitudes and beliefs and provider practices regarding antibiotic use for acute respiratory
tract infections in Minya, Egypt. Antibiotics 2014, 3, 632-644. [CrossRef] [PubMed]

Dooling, K.L.; Kandeel, A.; Hicks, L.A.; El-Shoubary, W.; Fawzi, K.; Kandeel, Y.; Etman, A.; Lohiniva, A.L.;
Talaat, M. Understanding antibiotic use in Minya District, Egypt: Physician and pharmacist prescribing and
the factors influencing their practices. Antibiotics 2014, 3, 233-243. [CrossRef] [PubMed]

Joseph, H.A.; Agboatwalla, M.; Hurd, J.; Jacobs-Slifka, K.; Pitz, A.; Bowen, A. What Happens When “Germs
Don’t Get Killed and They Attack Again and Again”: Perceptions of Antimicrobial Resistance in the Context
of Diarrheal Disease Treatment Among Laypersons and Health-Care Providers in Karachi, Pakistan. Am. J.
Trop. Med. Hyg. 2016, 95, 221-228. [CrossRef] [PubMed]

Shahid, A.; Iftikhar, F.; Arshad, M.K,; Javed, Z.; Sufyan, M.; Ghuman, R.S.; Tarar, Z. Knowledge and attitude
of physicians about antimicrobial resistance and their prescribing practices in Services Hospital, Lahore,
Pakistan. [PMA |. Pak. Med Assoc. 2017, 67, 968. [PubMed]

Bush, K.; Courvalin, P,; Dantas, G.; Davies, J.; Eisenstein, B.; Huovinen, P.; Jacoby, G.A.; Kishony, R.;
Kreiswirth, B.N.; Kutter, E. Tackling antibiotic resistance. Nat. Rev. Microbiol. 2011, 9, 894-896. [CrossRef]
[PubMed]

Monto, A.S. Epidemiology of viral respiratory infections. Am. J. Med. 2002, 112, 4-12. [CrossRef]

Nyquist, A.-C.; Gonzales, R.; Steiner, ].F; Sande, M.A. Antibiotic prescribing for children with colds,
upper respiratory tract infections, and bronchitis. JAMA 1998, 279, 875-877. [CrossRef]

Gonzales, R.; Steiner, J.F.; Sande, M.A. Antibiotic prescribing for adults with colds, upper respiratory tract
infections, and bronchitis by ambulatory care physicians. JAMA 1997, 278, 901-904. [CrossRef]
Fletcher-Lartey, S.; Yee, M.; Gaarslev, C.; Khan, R. Why do general practitioners prescribe antibiotics for
upper respiratory tract infections to meet patient expectations: A mixed methods study. BMJ Open 2016,
6,012244. [CrossRef]

Hamm, R.M.; Hicks, R.J.; Bemben, D. Antibiotics and respiratory infections: Are patients more satisfied
when expectations are met? J. Fam. Pract. 1996, 43, 56-62.

Morgan, E.R.; Winter, R.J. Teaching communication skills: An essential part of residency training.
Arch. Pediatrics Adolesc. Med. 1996, 150, 638-642. [CrossRef] [PubMed]

Kumar, S,; Little, P; Britten, N. Why do general practitioners prescribe antibiotics for sore throat? Grounded
theory interview study. BMJ 2003, 326, 138. [PubMed]

Biezen, R.; Brijnath, B.; Grando, D.; Mazza, D. Management of respiratory tract infections in young
children—A qualitative study of primary care providers’ perspectives. NPJ Prim. Care Respir. Med. 2017, 27,
1-7. [CrossRef] [PubMed]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1093/cid/cit212
http://dx.doi.org/10.1186/s12916-016-0751-y
http://dx.doi.org/10.3390/antibiotics3040632
http://www.ncbi.nlm.nih.gov/pubmed/27025759
http://dx.doi.org/10.3390/antibiotics3020233
http://www.ncbi.nlm.nih.gov/pubmed/27025746
http://dx.doi.org/10.4269/ajtmh.15-0661
http://www.ncbi.nlm.nih.gov/pubmed/27139438
http://www.ncbi.nlm.nih.gov/pubmed/28585611
http://dx.doi.org/10.1038/nrmicro2693
http://www.ncbi.nlm.nih.gov/pubmed/22048738
http://dx.doi.org/10.1016/S0002-9343(01)01058-0
http://dx.doi.org/10.1001/jama.279.11.875
http://dx.doi.org/10.1001/jama.1997.03550110039033
http://dx.doi.org/10.1136/bmjopen-2016-012244
http://dx.doi.org/10.1001/archpedi.1996.02170310072013
http://www.ncbi.nlm.nih.gov/pubmed/8646316
http://www.ncbi.nlm.nih.gov/pubmed/12531847
http://dx.doi.org/10.1038/s41533-017-0018-x
http://www.ncbi.nlm.nih.gov/pubmed/28258279
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Results 
	The Characteristics of the Study Subjects 
	Effect of TAP Intervention on Antibiotics Request among Study Subjects 
	Pattern of Antibiotics Request 
	Reasons for Requesting Antibiotics 
	Type of Antibiotics Requested 
	Factors That Influence Antibiotics Request 

	Discussion 
	Materials and Methods 
	Study Design, Site Selection and Randomization 
	Patient Recruitment 
	Intervention 
	Sample Size 
	Statistical Analysis 

	Conclusions 
	References

