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Abstract 
Introduction: Educational interventions targeting health care professionals can contribute to improving knowledge and behaviors of 
antimicrobial agents prescribing. However, the unprecedented COVID-19 outbreak caused a disruption of the current practices and treatment 
guidelines. Therefore, it is highly likely that the pandemic had its disruptive effect on any educational interventions that were going on during 
the outbreak. This study aims to evaluate the effectiveness of an educational intervention in improving antimicrobial agents prescribing 
Methodology: This was a randomized controlled study that included 69 resident physicians in a teaching hospital. The intervention group 
received an educational intervention focusing on antimicrobial agents prescribing and resistance. Before and after the intervention, outpatient 
antimicrobial agents prescribing rates for the two study arms were compared for the pre- and post-intervention periods. Additionally, all 
participants were asked to complete an online questionnaire that measured their knowledge, attitudes and behavioral intention towards 
antimicrobial agents resistance and prescription. The post-intervention period included the months of February, March, and June 2020. April 
and May were excluded from the study period since clinics were closed due to the COVID -19 pandemic. 
Results: Post-intervention, the rate of antimicrobial agents prescribing by the intervention group was significantly higher than that of the control 
group (p < 0.001). Mean fear score for the intervention group was significantly lower than that for the control group after the intervention. 
Conclusions: Findings indicate failure of the educational intervention in improving antimicrobial agents prescribing. However, an unexpected 
counter effect of the COVID-19 outbreak is highly likely. 
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Introduction 

The discovery of antimicrobial agents played a 
significant role in treating bacterial infections 
previously deemed life-threatening [1]. However, 
several bacterial infections including lower respiratory 
tract infections are still listed among the most common 
causes of death according to the World Health 
Organization (WHO) [2]. Such predicament could be 
mainly attributed to the antimicrobial resistance crisis, 
which threatens a transition to an era where 
antimicrobial agents are no longer effective [1]. 
Antimicrobial resistance is a growing global challenge 
to public health, especially with the rapid development 
of multi-drug resistant bacterial strains in recent years. 
As a result, antimicrobial resistance places a continuous 
demand on the production of antibacterial drugs, which 
in turn increases the burden on governments and 
pharmaceutical companies [3]. 

One of the major factors playing a role in 
developing antimicrobial resistance is inappropriate 

prescribing behavior [4]. This can be manifested in 
several aspects including uncertainty of diagnosis, 
patients’ persistence on receiving antimicrobial agents, 
inadequate prescribing guidelines, avoidance of 
possible complications arising in patients, and 
ignorance of prescribing behavior as being a cause of 
antimicrobial agents resistance [5,6]. For instance, 
longer treatment courses of antimicrobial agents 
courses and overprescribing were associated with 
higher rates of resistance, especially when treating self-
limiting upper respiratory tract infections with 
antimicrobial agents [7]. Evidence suggests that 
inadequate testing facilities, time constraints, and 
insufficient guidelines added significant challenge to 
proper prescribing of antimicrobial agents [8]. 
Moreover, it has been found that patients influence 
physicians’ prescribing behavior through increased 
pressure and possibility of changing physicians if no 
antimicrobial agents prescription was provided [5,9]. 
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In Jordan, antimicrobial resistance is a rising 
problem that imposed a potential burden to the 
country’s healthcare system [10,11]. Such increase in 
antimicrobial resistance can be explained by several 
factors including unnecessary antimicrobial agents 
prescribing at health clinics, high accessibility to 
antimicrobial agents due to dispensing of non-
prescription and prescription antimicrobial agents by 
pharmacists, overt dispensing of prescription 
antimicrobial agents, or assumption on the physicians’ 
behalf that antimicrobial agents would provide 
prophylaxis for patients [12-15]. 

This randomized controlled trial was designed to 
assess the effectiveness of an educational intervention 
in improving the antimicrobial agents prescribing 
behavior of residents at Jordan University Hospital in 
Amman, Jordan. The study also assessed the impact of 
the educational intervention on residents’ knowledge, 
attitude, and behavioral intention towards antimicrobial 
resistance. However, the COVID-19 outbreak is 
thought to be an unexpected confounding factor that 
might have had a counter effect on the efficacy of the 
suggested educational intervention. 

 
Methodology 

This study is a randomized controlled trial that 
aimed to examine the effect of an educational 

intervention on the knowledge, attitude and practice of 
prescribing antimicrobial agents for upper respiratory 
tract infections (URTI) by residents in a teaching 
hospital setting. The groups participated in this study 
included resident physicians from the following 
departments: internal medicine, pediatrics, emergency, 
Ear, Nose, and Throat (ENT), and family medicine. All 
residents in the mentioned departments (118 residents) 
were offered a participatory approach in the research, 
however, only 69 agreed to take part. The involved 
residents were randomized using a computerized 
random-number generator into intervention (n = 37) 
and control (n = 32) groups (Figure 1).  

The intervention group received an educational 
intervention that was implemented over a period of two 
weeks and consisted of two educational seminars 
covering topics related to the prescription of 
antimicrobial agents and resistance against them. In 
addition, each resident received a pocket-sized 
brochure which briefly summarized the main points of 
the full educational session to be placed in the clinic or 
used whenever needed. One seminar was given per 
week, and the seminars were presented for each 
department separately. It was clearly instructed that the 
educational intervention was carried out as part of a 
research project that required the intervention group not 
to share any information with the control group. The 
seminars discussed the approach to antimicrobial agents 
prescribing and dispensing according to the Centor 
criteria used in Jordan University Hospital [16], the 
American Family Physician guidelines for use of 
antimicrobial agents in acute URTIs [17], and the 
National Institute for Health and Clinical Excellence’s 
(NICE) care pathway for respiratory tract infections 
[18]. The first seminar explained the guidelines for the 
consumption of antimicrobial agents and prescribing in 
adults; covering the management of the following 
conditions: acute bacterial sinusitis, pharyngitis, acute 
bronchitis, and viral infections such as influenza. The 
NICE’s care pathway for the use of antimicrobial agents 
was also covered in the first session. The second 
seminar presented guidelines for antimicrobial agents 
prescribing for children and management of otitis 
media, acute bacterial sinusitis, pharyngitis, nonspecific 
cough illnesses such as bronchitis, and viral infections 
causing bronchiolitis were all discussed during the 
session. Strategies to help in minimizing the 
inappropriate use of antimicrobial agents were also 
provided in both seminars. Brochures provided for 
research participants were fully printed in color with 
easy to follow illustrations. The Centor criteria used in 
the hospital were also included in the brochures [16]. 

Figure 1. Study design (flow chart showing participants’ 
recruitment in the study). 
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The control group did not receive any part of the 
intervention. 

Before and after any interventions, all participating 
physicians in both intervention and control groups were 
asked to complete a 15 to 20 minutes online 
questionnaire after providing online consent of 
participation. The questionnaire measured the 
participants’ knowledge, attitudes and behavioral 
intention towards antimicrobial agents’ resistance and 
prescribing and was adapted according to the 
instrument developed and used by Liu et al. [19]. The 
questionnaire was validated to ensure content and 
construct validity, and reliability was calculated to 
Cronbach’s alpha value of > 0.65 [19]. The baseline 
round of filling the questionnaire occurred before 
providing the educational intervention. The second 
round of filling the questionnaire was planned to occur 
three months post-intervention. In addition to filling the 
questionnaire, outpatient URTI antimicrobial agents’ 
prescriptions for the two study arms were extracted 
from Jordan University Hospital’s electronic medical 
records for the pre- and post-intervention periods. Pre-
intervention period was considered to be from 
September to November 2019, and the post-

intervention period to be the months February, March, 
and June 2020, respectively. For the post-intervention 
period, we excluded April and May since clinics were 
closed due to the COVID-19 pandemic. The study was 
approved by the Jordan University Hospital ethical 
review board (IRB). 

The primary outcome of this randomized control 
study was to determine the outpatient antimicrobial 
agents prescribing rate for Upper Respiratory Tract 
Infections (URTIs). It was anticipated that there would 
be a decrease in antimicrobial agents prescribing 
following the educational intervention. The secondary 
outcome was to assess physicians’ knowledge, attitude 
and behavioral intention toward antimicrobial agents 
prescribing and antimicrobial agents resistance. A 
questionnaire was used to assess this outcome and it 
included the following dimensions: attitude which 
included complacency (to prescribe antimicrobial 
agents for the satisfaction of patients), fear (to prescribe 
antimicrobial agents to avoid losing patients), 
ignorance (lack of interest in reducing antimicrobial 
agents prescribing to reduce antibacterial resistance), 
indifference (to lack any motivation to improve 
antimicrobial agents prescribing behaviors), and 

Table 1. Baseline characteristics of research participants in the control (n = 32) and intervention (n = 37) groups (No significant differences 
existed at a p-value < 0.05 and valid percentages were calculated whenever missing values existed). 

Research group Control Intervention 
n % n % 

Gender     
Male 7 22.6 12 32.4 
Female 24 77.4 25 67.6 
Total 31 100.0 37 100.0 
Specialization     
Emergency medicine 2 7.1 9 25.0 
ENT 2 7.1 2 5.6 
Family medicine 7 25.0 5 13.9 
Internal medicine 12 42.9 11 30.6 
Paediatrics 5 17.9 9 25.0 
Total 28 100.0 36 100.0 
Year of specialization     
First 9 29.0 10 27.0 
Second 5 16.1 8 21.6 
Third 6 19.4 7 18.9 
Fourth 11 35.5 12 32.4 
Total 31 100.0 37 100.0 
Years of practice     
Less than 1 0 0.0 2 5.4 
From 1 to 5 29 96.7 33 89.2 
More than five but less than 10 1 3.3 1 2.7 
More than 10 0 0.0 1 2.7 
Total 30 100.0 37 100.0 
Received training related to AB prescribing other than the study intervention 
Yes 4 13.3 9 24.3 
No 26 86.7 28 75.7 
Total 30 100.0 37 100.0 

Age Mean ± SD Mean ± SD 
27.6 ± 1.8 26.5 ± 4.6 
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responsibility avoidance (to believe that others are 
responsible for the problem of antimicrobial agents 
resistance). Behavioral intention included prescribing 
antimicrobial agents for upper respiratory tract 
infections, prescribing antimicrobial agents in general, 
and reducing antimicrobial agents prescriptions. 
Knowledge questions yielded overall knowledge score. 
Scoring was carried out according to the method 
described by Liu et al. [19]. 

The antimicrobial agents prescribing profiles 
retrieved from Jordan University Hospital’s electronic 
medical records as well as data from the self-
administered questionnaires were entered to the 
statistical software SPSS version 16 for further cleaning 
and analysis. Antimicrobial agents prescribing rates 
were calculated as number of prescriptions per 1,000 
patients. Chi-square test was used to compare 
categorical variables while a t-test was used to compare 
continuous variables. For the statistical analysis, a p-
value of less than 0.05 was considered significant. 

 
Ethics statement 

The study was approved by the Institutional Review 
Board in Jordan University Hospital, decision no. 
255/2019. 

 
Results 

Of 118 residents invited to take part in the study, 69 
agreed to participate and they were randomized into the 
intervention arm (n = 37) and the control arm (n = 32). 
Baseline characteristics of the two groups of research 
participants are shown in Table 1. There were no 
significant differences in baseline characteristics 

between participants in the intervention and the control 
groups.  

At baseline and post-intervention, the rates of 
antimicrobial agents prescribed by the intervention 
group were significantly higher than those prescribed 
by the control group (p < 0.001) (Table 2). No 
significant differences in mean attitude, behavioral 
intention, and knowledge scores existed at baseline 
between the intervention and control groups (Table 3). 
Post intervention mean fear score (calculated from 
items 23-27 in the questionnaire) for the intervention 
group (mean ± SD of -0.83 ± 0.64) was significantly 
lower than mean fear score for the control group (mean 
± SD of -0.75 ± 0.46; p = 0.027). Mean scores for all 
other attitude, behavioral intention, and knowledge 
dimensions did not change post-intervention 
significantly (Table 4). 

 
Discussion 

Up to the authors’ knowledge, this is the first study 
to evaluate whether an educational intervention can 
improve antimicrobial agents prescribing behavior, 
knowledge, and behavioral intention of residents in a 
teaching hospital setting in Jordan. Previous literature 
from Jordan is limited to assessing the impact of 
educational interventions to improve the safe use of 
antimicrobial agents by the public rather than the 
prescribers [20]. Educational interventions targeting 
antimicrobial agents prescribing behavior present a 
promising approach in handling inappropriate 
antimicrobial agents prescribing and associated 
antimicrobial resistance. A relatively recent review by 
van der Velden et al. emphasized that the most effective 

Table 2. Rates of antibiotic prescribing by the control and the intervention groups. 
Rate of prescribing antibiotics for URTIs (number of 
prescriptions per 1,000 patients) Control group Intervention group p-value 

Pre-intervention 6.1 9.7 < 0.001 
Post-intervention 5.1 11.6 < 0.001 

 

Table 3. Baseline attitude, behavioural intention, and knowledge calculated scores for the control and intervention groups (No significant 
differences existed at a p-value < 0.05). 

Groups Control Intervention 
mean SD mean SD 

Attitude     
Complacency -1.19 0.64 -1.11 0.74 
Fear -0.75 0.52 -0.84 0.59 
Ignorance 1.50 0.44 1.64 0.48 
Indifference 0.71 0.48 0.72 0.62 
Responsibility avoidance 1.18 0.46 1.32 0.41 
Behavioural intention     
Prescribe antibiotics for upper respiratory tract infections 2.90 1.97 3.00 2.13 
Prescribe antibiotics -0.30 0.99 -0.40 0.86 
Reduce antibiotic prescriptions 1.26 0.68 1.29 0.71 
Knowledge 0.61 0.14 0.62 0.14 
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interventions aiming at decreasing overall prescribing 
included educational material provided for the 
physicians [21]. In another study, Wei et al. 
demonstrated in a cluster randomized controlled trial 
that healthcare providers perceived training courses and 
repeated meetings with senior physicians as useful in 
improving their antimicrobial agents prescribing 
behavior [22]. Additionally, in an interventional study 
by Deuster and et al., teaching and implementing 
treatment guidelines for nosocomial infections 
increased the rates of proper antimicrobial agents 
prescribing with the resultant improvement in patient 
care [23].  

The study included residents from five 
specializations within which antimicrobial agents can 
be prescribed for URTI. The specializations were: 
internal medicine, pediatrics, emergency, Ear, Nose, 
and Throat (ENT), and family medicine. Similarly, in a 
systematic review by Roque et al., it was observed that 
most studies included in the review had physicians as 
their main target for the educational interventions 
aiming to improve antimicrobial agents use [24]. 

One important finding of the current research was 
the relatively small proportion of residents who 
received specialized education regarding antimicrobial 
agents prescribing before the study (13.3% of the 
control group and 24.3% of the intervention group). The 
need for additional education on antimicrobial agents 
prescribing was emphasized among physicians 
included in the study by Zhu et al. as a way to 
rationalize antimicrobial agents use [25]. Moreover, 
Pulcini and Gyssens pointed out that in many countries, 
physicians receive their specialized antimicrobial 
agents education at a relatively late phase of their 
practice, while it is suggested to be more effective in 
their early years of training [26]. Therefore, findings of 
the current study in addition to the existing literature 
highlight the need for education of physicians in 

antimicrobial stewardship as early as possible in their 
training journey. 

The effectiveness of the educational intervention 
provided in the current study was evaluated by 
comparing the rates of antimicrobial agents prescribed 
by the residents in the control and intervention groups. 
At baseline and post-intervention, the rates of 
antimicrobial agents prescribed by residents in the 
intervention group were higher than those by the control 
group. However, based on the CONSORT 2010 
statement, it is not recommended to report baseline 
significance testing as they can be misleading [27]. 
Hence, discussion of the findings of the current study 
will only be limited to significant differences in post-
intervention. 

Post-intervention, the rate of antimicrobial agents 
prescribing was significantly higher for the intervention 
group (11.6 prescriptions per 1,000 patients) than the 
control group (5.1 prescriptions per 1,000 patients), 
which indicates failure of the educational intervention 
in improving antimicrobial agents prescribing practices. 
On one hand, similar results of the failure of educational 
interventions in improving antimicrobial agents 
prescribing behaviors were reported by a considerable 
body of literature [28-31]. Suggested reasons for such 
failure included the continued belief in the effectiveness 
of antimicrobial agents and a desire for a rapid 
response, low intensity of the interventions provided, 
and difficulties in changing the behavior of physicians 
in spite of being aware of the best practice [29-31]. On 
the other hand, findings of this study might be attributed 
to a different factor, which is the COVID-19 outbreak. 
As mentioned earlier, the post-intervention period 
included a two-month gap, in which clinics were closed 
due to the COVID-19 outbreak. Therefore, the 
researchers had to consider February, March, and June 
instead of February, March, and April as the post-
intervention phase. The surge of antimicrobial agents 
prescribing in the post-intervention period of the 

Table 4. Post-intervention attitude, behavioural intention, and knowledge scores for the control and intervention groups. 

Groups Control Intervention 
mean SD mean SD 

Attitude     
Complacency -1.23 0.62 -1.19 0.55 
Fear * -0.75 0.46 -0.83 0.64 
Ignorance 1.73 0.44 1.73 0.37 
Indifference 0.77 0.59 0.80 0.67 
Responsibility avoidance 1.33 0.43 1.33 0.38 
Behavioural intention     
Prescribe antibiotics for upper respiratory tract infections 2.25 1.11 3.00 1.83 
Prescribe antibiotics -0.39 0.80 -0.42 0.70 
Reduce antibiotic prescriptions 1.30 0.62 1.28 0.59 
Knowledge 0.61 0.15 0.64 0.18 

* Significant difference in fear scores, p = 0.027 (No significant differences existed at a p-value < 0.05 for all other variables). 
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current research might be the result of trying to control 
certain clinical presentations that were believed to be 
associated with COVID-19 infection. Since not all 
patients coming to the included clinics were necessarily 
tested for COVID-19 viral infection, this implied that 
there was a possibility of treating infected patients. In 
light of the lack of guidelines on the use of 
antimicrobial agents for treatment of COVID-19 at that 
time, residents possibly had to prescribe antimicrobial 
agents to control the symptoms that were assumed to be 
related to COVID-19 infection. Similarly, Beović et al. 
reported that physicians prescribed antimicrobial agents 
based on patients’ symptoms rather than laboratory 
tests and radiology [32]. Recent evidence from different 
parts of the world suggests that although only a small 
proportion of COVID-19 patients developed secondary 
infections requiring antimicrobial agents therapy, a 
large proportion of those patients received 
antimicrobial agents [33-35]. Several reasons for this 
phenomenon have been reported in the literature 
including overloaded laboratories that can cause delays 
in processing microbiological samples and the absence 
of antiviral treatments with proven efficacy [34]. 
Consequently, it cannot be clearly concluded whether 
the educational intervention provided in this study 
actually failed in changing the antimicrobial agents 
prescribing behavior of the involved residents or that 
results of the research were affected by the COVID-19 
outbreak. Therefore, it is recommended to carry out 
further research to explore the underlying factors that 
might have affected the reported outcomes. Qualitative 
research including a sample of residents from the clinics 
included in the current study is recommended in this 
context. 

Among different attitudes that were explored in this 
study including behavioral intention and knowledge 
dimensions, only fear scores showed a significant 
difference between control and intervention groups 
post-intervention. After receiving the education, mean 
fear scores for the intervention group were significantly 
lower than mean fear scores for the control group. This 
implies that after receiving the educational intervention, 
residents in the intervention group seemed less 
concerned about losing patients or adversely affecting 
them when they do not prescribe unnecessary 
antimicrobial agents. This outcome indicates a 
favorable effect of the educational intervention on the 
attitudes of residents prescribing antimicrobial agents 
for URTI. However, the educational intervention failed 
to achieve a significant impact on all other attitudes, 
behavioral intentions, and knowledge dimensions. 
Similarly, the failure of the educational intervention 

provided for physicians in improving knowledge and 
attitudes towards better use of antimicrobial agents was 
reported by another study conducted by Stille et al. [36]. 
On the contrary, a positive impact of educational 
interventions on the attitudes and beliefs of physicians 
were reported by other researchers [37,38]. As 
mentioned earlier, the occurrence of the COVID-19 
outbreak during the study period may have caused a 
state of confusion or uncertainty among research 
participants. This in turn might have interfered with the 
effect of the education received as part of this study and 
had an effect on the reported outcomes. 

 
Study limitations 

This study had a number of limitations. First, it was 
limited to a single teaching hospital setting, which 
might hinder the generalization of the results to other 
larger-scale studies. Secondly, the COVID-19 outbreak 
led to the closure of the clinics included in the study for 
two months, which caused some disturbance to the 
post-intervention period and might have influenced the 
research findings. 

 
Conclusions 

While a large body of evidence supports the use of 
educational interventions as a tool to improve 
antimicrobial agents prescribing behaviors, this did not 
apply to findings of this study. The educational 
intervention provided for residents in the current 
research had a positive effect on one dimension of the 
attitude of included residents, and this was a fear of 
losing patients or it was negatively affected by the 
condition that no antimicrobial agents were going to be 
prescribed. However, the intervention failed to improve 
all other dimensions of attitude, behavioral intention, 
and knowledge. Most importantly, the intervention 
failed in improving antimicrobial agents prescribing 
behaviors of the included residents expressed as 
prescribing rates. Results of this study are thought to be 
the reason of the occurrence of the COVID-19 outbreak 
during the study period, which caused a state of 
confusion or uncertainty among research participants. 
These findings are worth further exploration, which can 
be achieved by expanding on the current findings using 
qualitative research methods. 
 
Funding 
This research was generously funded by the Deanship of 
Academic Research in the University of Jordan. 
 
Author contribution 
All authors contributed to the study conception and design. 
Material preparation, data collection and analysis were 



Yasein et al. – Effect of COVID-19 on antimicrobial agents education    J Infect Dev Ctries 2021; 15(11):1653-1660. 

1659 

performed by all authors. The first draft of the manuscript 
was written by Wejdan Shroukh and all authors commented 
on previous versions of the manuscript. 
 
 
References 
1. Chaudhary AS (2016) A review of global initiatives to fight 

antibiotic resistance and recent antibiotics׳ discovery. Acta 
Pharmaceutica Sinica B 6: 552-556. 

2. Forum of International Respiratory Societies (2017) The 
Global Impact of Respiratory Disease, 2end Edition. Sheffield: 
European Respiratory Society 42p. 

3. Holmes AH, Moore LS, Sundsfjord A, Steinbakk M, Regmi S, 
Karkey A, Guerin PJ, Piddock LJ (2016) Understanding the 
mechanisms and drivers of antimicrobial resistance. The 
Lancet 387: 176-187. 

4. Elias C, Moja L, Mertz D, Loeb M, Forte G, Magrini N (2017) 
Guideline recommendations and antimicrobial resistance: the 
need for a change. BMJ Open 7: e016264. 

5. Zetts RM, Stoesz A, Garcia AM, Doctor JN, Gerber JS, Linder 
JA, Hyun DY (2020) Primary care physicians' attitudes and 
perceptions towards antibiotic resistance and outpatient 
antibiotic stewardship in the USA: a qualitative study. BMJ 
Open 10: e034983. 

6. Lopez-Vazquez P, Vazquez-Lago JM, Figueiras A (2012) 
Misprescription of antibiotics in primary care: a critical 
systematic review of its determinants. J Eval Clin Pract 18: 
473-484. 

7. Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD (2010) 
Effect of antibiotic prescribing in primary care on 
antimicrobial resistance in individual patients: systematic 
review and meta-analysis. BMJ 340: c2096. 

8. May L, Gudger G, Armstrong P, Brooks G, Hinds P, Bhat R, 
Moran GJ, Schwartz L, Cosgrove SE, Klein EY, Rothman RE, 
Rand C (2014) Multisite exploration of clinical decision 
making for antibiotic use by emergency medicine providers 
using quantitative and qualitative methods. Infect Control and 
Hosp Epidemiol 35: 1114-1125. 

9. Hassali MA, Kamil TK, Md Yusof FA, Alrasheedy AA, Yusoff 
ZM, Saleem F, Al-Tamimi SK, Wong ZY, Aljadhey H, 
Godman B (2015) General practitioners' knowledge, attitude 
and prescribing of antibiotics for upper respiratory tract 
infections in Selangor, Malaysia: findings and implications. 
Expert Rev Anti Infect Ther 13: 511-520. 

10. Sallam M, Abbadi J, Natsheh A, Ababneh NA, Mahafzah A, 
Özkaya Şahin G (2019) Trends in Antimicrobial Drug 
Resistance of Streptococcus pneumoniae Isolates at Jordan 
University Hospital (2000-2018). Antibiotics 8: 41.  

11. Abu-Qatouseh L, Mallah E, Bustami M (2020) Increased 
Resistance of Fluoroquinolones among H. pylori isolates from 
Patients with Gastroduodenal Diseases in Jordan. WSEAS 
Trans on Biol Biomed 17: 76-81. 

12. Al-Niemat SI, Aljbouri TM, Goussous LS, Efaishat RA, Salah 
RK (2014) Antibiotic Prescribing Patterns in Outpatient 
Emergency Clinics at Queen Rania Al Abdullah II Children's 
Hospital, Jordan, 2013. Oman Med J 29: 250-254. 

13. Almaaytah A, Mukattash TL, Hajaj J (2015) Dispensing of 
non-prescribed antibiotics in Jordan. Patient Prefer Adherence 
9: 1389-1395. 

14. Haddadin RN, Alsous M, Wazaify M, Tahaineh L (2019) 
Evaluation of antibiotic dispensing practice in community 
pharmacies in Jordan: A cross sectional study. PLoS One 14: 
e0216115. 

15. Omari M, Yahia G, Khader Y, Batieha A, Dauod AS (2010) 
Antibiotics in upper respiratory tract infections: 
Appropriateness of the practice in Jordan. J Med J 44: 413-419. 

16. Snow V, Mottur-Pilson C, Cooper RJ, Hoffman JR, American 
Academy of Family Physicians, American College of 
Physicians-American Society of Internal Medicine, Centers for 
Disease Control (2001) Principles of appropriate antibiotic use 
for acute pharyngitis in adults. Annals of internal medicine 
134: 506-508. 

17. Wong DM, Blumberg DA, Lowe LG (2006) Guidelines for the 
Use of Antibiotics in Acute Upper Respiratory Tract 
Infections. Am Fam Physician 74: 956-966. 

18. Centre for Clinical Practice at NICE (2008) Respiratory tract 
infections - antibiotic prescribing: Prescribing of antibiotics for 
self-limiting respiratory tract infections in adults and children 
in primary care. London: National Institute for Health and 
Clinical Excellence. 

19. Liu C, Liu C, Wang D, Zhang X (2019) Knowledge, Attitudes 
and Intentions to Prescribe Antibiotics: A Structural Equation 
Modeling Study of Primary Care Institutions in Hubei, China. 
Int J Environ Res Public Health 16: 2385. 

20. Shehadeh MB, Suaifan GARY, Hammad EA (2016) Active 
educational intervention as a tool to improve safe and 
appropriate use of antibiotics. Saudi Pharm J 24: 611-615. 

21. van der Velden AW, Pijpers EJ, Kuyvenhoven MM, Tonkin-
Crine SKG, Little P, Verheij TJM (2012) Effectiveness of 
physician-targeted interventions to improve antibiotic use for 
respiratory tract infections. Br J Gen Pract 62: e801-e807. 

22. Wei X, Deng S, Haldane V, Blacklock C, Zhang W, Zhang Z, 
Walley JD, King R, Hicks JP, Yin J, Zou G, Huang Y, Vergis 
M, Jun Z, Sun Q, Lin M (2020) Understanding factors 
influencing antibiotic prescribing behaviour in rural China: a 
qualitative process evaluation of a cluster randomized 
controlled trial. J Health Serv Res Policy 25: 94-103. 

23. Deuster S, Roten I, Muehlebach S (2010) Implementation of 
treatment guidelines to support judicious use of antibiotic 
therapy. J Clin Pharm Ther 35: 71-78. 

24. Roque F, Herdeiro MT, Soares S, Teixeira Rodrigues A, 
Breitenfeld L, Figueiras A (2014) Educational interventions to 
improve prescription and dispensing of antibiotics: a 
systematic review. BMC Public Health 14: 1276. 

25. Zhu E, Fors U, Smedberg Å (2018) Understanding how to 
improve physicians’ paradigms for prescribing antibiotics by 
using a conceptual design framework: a qualitative study. 
BMC Health Serv Res 18: 860. 

26. Pulcini C, Gyssens IC (2013) How to educate prescribers in 
antimicrobial stewardship practices. Virulence 4: 192-202. 

27. de Boer MR, Waterlander WE, Kuijper LDJ, Steenhuis IHM, 
Twisk JWR (2015) Testing for baseline differences in 
randomized controlled trials: an unhealthy research behavior 
that is hard to eradicate. Int J Behav Nutr Phys Act 12: 4. 

28. Roque F, Herdeiro MT, Soares S, Teixeira Rodrigues A, 
Breitenfeld L, Figueiras A (2014) Educational interventions to 
improve prescription and dispensing of antibiotics: a 
systematic review. BMC Public Health 14: 1276. 

29. Enriquez-puga A, Baker R, Paul S, Villoro-Valdes R (2009) 
Effect of educational outreach on general practice prescribing 
of antibiotics and antidepressants: a two-year randomised 
controlled trial. Scand J Prim Health Care 27: 195-201. 

30. Smeets HM, Kuyvenhoven MM, Akkerman AE, Welschen I, 
Schouten GP, van Essen GA, Verheij TJM (2009) Intervention 
with educational outreach at large scale to reduce antibiotics 



Yasein et al. – Effect of COVID-19 on antimicrobial agents education    J Infect Dev Ctries 2021; 15(11):1653-1660. 

1660 

for respiratory tract infections: a controlled before and after 
study. Fam Pract 26: 183-187. 

31. Doyne EO, Alfaro MP, Siegel RM, Atherton HD, Schoettker 
PJ, Bernier J, Kotagal UR (2004) A Randomized Controlled 
Trial to Change Antibiotic Prescribing Patterns in a 
Community. Arch Pediatr Adolesc Med 158: 577-583. 

32. Beović B, Doušak M, Ferreira-Coimbra J, Nadrah K, Rubulotta 
F, Belliato M, Berger-Estilita J, Ayoade F, Rello J, Erdem H 
(2020) Antibiotic use in patients with COVID-19: a 'snapshot' 
Infectious Diseases International Research Initiative (ID-IRI) 
survey. J Antimicrob Chemother 75: 3386-3390. 

33. Hsu J (2020) How covid-19 is accelerating the threat of 
antimicrobial resistance. BMJ 369: m1983. 

34. Abelenda-Alonso G, Padullés A, Rombauts A, Gudiol C, Pujol 
M, Alvarez-Pouso C, Jodar R, Carratalà J (2020) Antibiotic 
prescription during the COVID-19 pandemic: A biphasic 
pattern. Infect Control Hosp Epidemiol 41: 1371-1372. 

35. Rawson TM, Moore LSP, Zhu N, Ranganathan N, 
Skolimowska K, Gilchrist M, Satta G, Cooke G, Holmes A 
(2020) Bacterial and Fungal Coinfection in Individuals With 
Coronavirus: A Rapid Review To Support COVID-19 
Antimicrobial Prescribing. Clin Infect Dis 71: 2459-2468. 

36. Stille CJ, Rifas-Shiman SL, Kleinman K, Kotch JB, Finkelstein 
JA (2008) Physician responses to a community-level trial 
promoting judicious antibiotic use. Ann Fam Med 6: 206-212. 

37. Hrisos S, Eccles M, Johnston M, Francis J, Kaner EFS, Steen 
N, Grimshaw J (2008) An intervention modelling experiment 
to change GPs' intentions to implement evidence-based 
practice: using theory-based interventions to promote GP 
management of upper respiratory tract infection without 
prescribing antibiotics #2. BMC Health Serv Res 8: 10. 

38. Kiang KM, Kieke BA, Como-Sabetti K, Lynfield R, Besser 
RE, Belongia EA (2005) Clinician knowledge and beliefs after 
statewide program to promote appropriate antimicrobial drug 
use. Emerg Infect Dis 11: 904-911. 

 
Corresponding author 
Dr Wejdan Shroukh, PhD Pharmacy practice, MPH, Bsc Pharmacy 
Assistant professor,  
Middle East University (MEU), Airport Rd., Amman, Jordan, 
Postal Code 11118 
Phone: 00962777929638 
Email: wshrouk@meu.edu.jo 
 
Conflict of interests: No conflict of interests is declared. 

 


	Introduction
	Methodology
	Ethics statement

	Results
	Discussion
	Study limitations

	Conclusions
	Funding
	Author contribution
	References
	Corresponding author


