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Abstract. Literature suggests that the adoption of guidelines for antibiotic 

prescribing has a significant impact on improving prescription practices of 

physicians; thus, this study aimed to assess the effectiveness of computer-aided 
decision support systems (CA-DSS) on antibiotic prescribing among medical interns. 

A prospective before-and-after interventional study was conducted on 40 medical 

interns. The interns were asked to use the CA-DSS during a one-month internship 
course at the infectious disease department. The main outcome measure was the 

knowledge of medical interns regarding the type, name, volume, usual dosages, and 

administration route of antibiotics prescribed. Paired t-test was applied to assess the 
change of medical interns' knowledge before and after the study. There was a 

statistically significant difference between the mean score of interns' medical 

knowledge before 5.4±2 and after 9.1±2.8 using the CA-DSS (p= 0.000). CA-DSS 
as an IT-based training intervention was effective for the knowledge of medical 

interns to prescribe the right antibiotics for acute respiratory infections. 
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1. Introduction 

Acute respiratory infections are one of the major public health concerns [1] as well as 

one of the most important reasons for prescribing antibiotics in primary [2] and 

secondary care [3]. However, most of the prescribed antibiotics are reported as 

unnecessary and irrational worldwide [4]. Evidence indicates that unnecessary antibiotic 

prescription might be due to various reasons [5] such as lack of knowledge and failure 

to apply clinical guidelines reported among the major contributing factors in the 

unnecessary prescription of antibiotics in healthcare settings [6]. 

Therefore, developing targeted interventions in terms of training programs, clinical 

guidelines, and adopting state-of-the-art health information technology (HIT) is 

acknowledged as effective strategies to improve antibiotics prescription. There is 

increasing recognition that the education of medical students serves as one of the key 

approaches to combat the irrational prescription of antibiotics [7]. 

Given the rapid advancement of HIT and improvement of the digital knowledge and 

skills of students, instructors, and health professionals at healthcare settings, decision 

support systems (DSS) hold promises to promote knowledge and practice of rational use 

of antibiotics among physicians [8]. Adopting DSSs equip with antibiotics guidelines in 

a knowledge-base of an educational simulator can play a crucial role in improving 

medical students’ knowledge about rational prescription of antibiotics [9]. Since the 

implementation of these interventions often is accompanied by resources utilization (cost, 

time, effort, human resources), it is important to investigate to what extent they obtained 

the desired objectives [10]. Furthermore, researchers have emphasized on background or 

context in which the intervention is implemented (e.g., hospitals, users, stakeholders, 

culture), because the impact of any HIT intervention is likely to be affected as much by 

the background, as the intervention features itself [11]. The purpose of the current study 

was to examine the effect of using computer-aided decision support systems (CA-DSS) 

on the appropriate prescription of antibiotics for acute respiratory infections by medical 

interns. 

2. Method 

We conducted a quasi-experimental study to evaluate the effect of CA-DSS on 

appropriate antibiotic prescribing by medical interns from March 2021 to July 2021 (5 

months) at a general teaching hospital with 510 beds at Kashan University of Medical 

Sciences (KAUMS) in Iran. Every month, eight medical interns who were spending a 

one-month internship course at the infectious diseases department participated in the 

study; forty medical interns participated in the five-month study period. Clinical 

guidelines and attending physicians' clinical judgment were incorporated as the rules for 

the knowledge-base of the CA-DSS to perform reasoning and provide educational 

feedback to medical interns based on targeted scenarios. Sixty scenarios were written by 

the attending physician via the teacher interface. The correct answers for each scenario 

including the final diagnosis, signs & symptoms, diagnostic procedures, and the 

medication were determined based on guidelines and attending physicians' clinical 

judgment. The matching method to investigate the right answer was the decision tree via 

IF-THEN rules. The students were asked to use the CA-DSS while a one-month 

internship course at the department. After being logged in, a random scenario about acute 

respiratory infection was displayed to the participants; having read the scenario 
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description, the student goes through the four stages of determining the certain diagnosis 

and signs & symptoms in favor of diagnosis, diagnostic procedures, appropriate 

antibiotics, and medication prescription. After responding to each stage, the relevant 

content of the clinical guideline as well as attending physician recommendations were 

provided to the medical interns as educational feedback.  Finally, the score of each 

medical intern and the average score of the other participants for the given scenario were 

also calculated. The main outcome measure was the knowledge of medical interns 

regarding the diagnosis and treatment of the infection's disease in addition to the 

appropriate antibiotic's prescription in terms of type, name, volume, usual dosages, and 

administration route of antibiotics before and after using the CA-DSS. The knowledge 

scores were measured using two paper-based exams on 14 scenarios, once before the 

intervention and once after one month applying the CA-DSS. Descriptive statistics, 

paired t-test and independent t-test were applied to assess the change of medical interns' 

knowledge score. This study was a part of Ph.D. thesis in the field of health information 

management that was approved by the Ethics Committee of KAUMS 

(IR.KAUMS.MEDNT.REC.1398.141) and funded by the deputy of research in Kashan 

University of Medical Sciences with the grant number (98225). 

3. Results 

These 40 medical interns included 21 men (52.5) and 19 women (47.5), of whom, 

17(42.5%) were sixth-year medical students and 23 (57.5%) were seventh-year medical 

students. The CA-DSS was used 369 times by the medical interns to read the scenarios 

during the intervention period. The average studied scenarios for each medical intern 

were nine. Antibiotics were correctly selected by the medical interns for 248 scenarios. 

In 128 (34%) of the studied scenarios, students revised their answers in compliance with 

the CA-DSS feedbacks. The interns' knowledge score for antibiotic prescription 

increased from 5.4 ± 2 before the intervention to 9.1 ± 2.8 after the CA-DSS intervention 

(P< 0.001). The results of the independent t-test showed that although the percentage of 

changes in the score of interns who studied nine or more scenarios (95.7 ± 110) was 

higher in compared to interns who studied less than nine scenarios (85.3 ± 89.5), this 

difference was not statistically significant (P=0.74). The results of the independent t-test 

also showed that although the percentage of changes in the score of sixth-year students 

(116 ± 119) was higher in compared to seventh-year students (69 ± 74), these changes 

were not statistically significant (P=0.14).  

 

4. Discussion 

The CA-DSS as an IT-based educational intervention improved the medical interns' 

knowledge about the appropriate prescription of antibiotics for acute respiratory 

infections. The results of similar studies also suggest that DSSs can perform best in the 

most difficult clinical scenarios and improve physicians' knowledge and practice in 

antibiotic prescribing [12]. Conducted studies confirmed that training by DSS improves 

the knowledge of medical students significantly [13, 14]; and overcomes the clinical 

learning environment challenges in terms of limited access to the well-experienced 

attending physicians, and evidence-based guidelines to support appropriate antibiotic 

prescription [15]. Therefore, adopting CA-DSS and educational stimulators would 
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improve students learning through providing audit and feedback, facilitating access to 

clinical guidelines, and supporting evidence-based decision making. To our knowledge, 

this study represents the first attempt in Iran to develop a computer-aided decision 

support based on the clinical settings context and the preferences for assisting medical 

interns' antibiotics prescription. The web-based CDSS supports convenient access to the 

clinical guidelines at any time and any place. Our study has several limitations: the lack 

of performing regular pre-test and post-test due to the issues associated with the COVID-

19 pandemic, in addition, the crowded services following the COVID-19 resulted in the 

medical interns' tiredness which might have led to the less usage of the system or usage 

without the required focus. Considering the positive impact of the intervention, it is 

suggested to design such educational decision aids for other diseases. Also using 

computer-aided stimulators is recommended as an alternative educational tool for 

training medical students in clinical environments. 
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