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Article Type ABSTRACT

Research Paper Background and Objective: Rational prescribing is one of the important and challenging tasks of
physicians, and this part is often neglected. Given its importance, the present study was conducted to
investigate the effect of a training course for early exposure to pharmacology principles and prescription
writing on satisfaction and knowledge level of pre-clerkship students.

Methods: The present quasi-experimental study was conducted on 60 pre-clerkship students at Babol
University of Medical Sciences. In the present study, students participated in a four-hour workshop that
focused on familiarization with the principles of prescription writing and medications. In addition,
questions related to prescription writing principles and familiarization with medications were
completed before and after the intervention. Moreover, a satisfaction survey was completed after the
intervention and the results were analyzed.

Findings: The mean scores of students regarding familiarity with the principles of pharmacology before
the intervention were 5.90+1.20, which increased significantly to 6.80+1.57 after the intervention
(p=0.001). Furthermore, regarding familiarity with the principles of prescription writing and in general
after the intervention, the average scores of students increased significantly (p=0.001). The average
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. Conclusion: The results of the study showed that early exposure to pharmacology principles is effective
Revised: in improving students' knowledge of pharmacology principles and prescription writing. Therefore,
Apr 512025 educational policymakers should plan for continuous education and training throughout their studies
Accepted: until they achieve competency in this field.
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Introduction

The World Health Organization has stated that medication safety is an international priority for patient
safety (1). Rational prescribing of medications is an important and challenging task for physicians and
requires the right knowledge, skills, and attitudes regarding familiarity with different medications.
Clinicians can achieve this important goal by combining these indicators (2). Studies on medication errors
show that young doctors, who write a significant percentage of hospital prescriptions, make many mistakes
in prescribing within the first 2 years after graduation, and the prescribing of medications by general
practitioners is not in a good condition (3-5). A study of prescriptions written by senior medical students
showed that senior medical students do not have the necessary qualifications and competence for rational
and safe prescribing, and there is a need to change the educational procedures in clinical pharmacology for
medical students (6). Regarding the students' ability in prescription writing in Iran, most medical students
rated their skills as low to moderate, and students also had low knowledge of drug dosage, frequency of use,
and duration of treatment in prescribing and did not have a proper understanding of this (7-9). The
importance of training and considering continuous training during medical education can be very important
for these students to achieve self-confidence. Early exposure can be an effective initiator of change in this
approach and improvement of competence.

The implementation of a competency-based educational program requires a well-structured planning
using appropriate educational strategies and methods in medical schools (10). Among these concepts, the
concept of early clinical exposure as a new strategy in improving the teaching-learning process for students
in various fields is showing its importance more than ever. This concept means that students should be
exposed to clinical and real cases during the first year of entering the clinic (10, 11). During the transition
from basic sciences, students face several challenges and a large conceptual gap is established between
this part of education and its application in the clinic. This confusion and disruption in organizing
concepts causes negative feelings in students and leads to demotivation. Early clinical exposure can be one
of the solutions to solve this challenge to improve the components of competence among medical students
(12, 13). This equivalence for entering the clinic can be very crucial in various aspects and can have a
significant positive impact on improving students' attitudes and creating a medical professionalism for them.
Despite the importance of educational courses in medical universities, this issue has been largely neglected.
As mentioned, the need to establish a connection between different medications and diseases and to
understand the mechanism of medications is highly important. Holding various educational classes
periodically can help fill this gap. Given the numerous problems in establishing a connection between this
science and various diseases among medical students, the present study was conducted to investigate the
effect of a training course for early exposure to pharmacology principles and prescription writing on
satisfaction and knowledge level of pre-clerkship students.

Methods

After approval by the Ethics Committee of Babol University of Medical Sciences with the code
IR.MUBABOL.HRI.REC.1403.319, the present quasi-experimental study was conducted on pre-clerkship
students studying at Babol University of Medical Sciences with the aim of determining the effect of
early exposure to pharmacology principles and prescription writing on satisfaction and knowledge level of
these students. The research population in this study included all pre-clerkship students studying at
Babol University of Medical Sciences. The inclusion criteria for the study included being a student
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studying in the medical field and taking clinical preparation courses. The sample size for this study was
determined as a minimum of 60 students using the statistical formula n=22S%/d? and similar studies (14)
considering 95% ClI, an estimated standard deviation of 1.95, an estimation error of 0.5, and considering
10% dropout.

In this quasi-experimental study, based on the subject matter and inclusion criteria, after making
arrangements with the students and explaining the details of the workshop, an attempt was made to obtain
informed consent from the students. The objective of the study was explained to each study unit, and
informed consent was obtained from them before the study began. Before the start of the course and
after explaining the objectives of the workshop, students answered the study questionnaires. The principles
of prescription writing and its related points, as well as the principles of familiarity with medications,
were explained by the relevant professor. In this workshop, the pharmacologist introduced medications
based on different forms and the necessary scenarios were presented for the explanation of each part.
This workshop explained different dosage forms and the basic principles of presentation of different
dosage forms, the method of producing each medication, and the clinical considerations related to each
medication.

In this study, the collection tool consisted of three sections. The first section was related to the
demographic information of the study students, and the second one was a survey related to satisfaction with
the workshop, including ten questions on a 5-point Likert scale from strongly disagree (score 1) to strongly
agree (score 5). In the section dedicated to assessment of pharmaceutical information, researcher-made
questions regarding familiarity with different dosage forms (11 questions) and familiarity with prescription
principles (2 questions) in the form of true and false questions were used, which were designed by a
pharmacologist and reviewed by other pharmacologists in terms of writing structure and being scientific.
Each correct answer was given a score of 1 and each incorrect answer was given a score of 0. In addition,
the questions were evaluated for design principles based on the Millman checklist (15) and their face validity
was confirmed by the reviewing professors. Before and after the training, questionnaires related to
familiarity with prescription principles and medications were given to the students.

Complete completion of the questions by the students was considered as informed consent to participate
in the study. In addition, before distributing the questionnaire, the study participants were explained about
the confidentiality of the study data. Finally, the collected data were analyzed using descriptive statistics in
the form of meanzstandard deviation and frequency percentage, and Wilcoxon and Mann-Whitney
statistical tests in SPSS V.27, and p<0.05 was considered significant.

Results

The results of the present study showed that out of 60 pre-clerkship students, 38 (63.3%) were male and
the rest were female and in the age range of 20 to 24. None of the study participants had participated in
specific prescription writing courses.

The results of the study showed that the mean scores significantly improved before and after the
intervention in both studied areas and also in total (Table 1). Before the intervention, there was no difference
between men and women in terms of gender, but after the intervention, women obtained significantly higher
scores (Table 2). Regarding the level of satisfaction with the workshop, the mean scores of students'
satisfaction with the workshop were high (Table 3).
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Table 1. Mean scores of prescription principles and familiarity with medications before and after
the intervention

Questionnaire Before After p-value
Mean+SD Mean+SD
Familiarity with dosage form 5.90+£1.20 6.80+1.57 0.001
Introduction to the principles of prescription writing  0.46£0.59 1.60+0.49  0.001
Total 6.36+1.24 8.40+1.53 0.001

Table 2. Mean scores of the studied variables by gender
Man Woman _value
MeanzSD MeanzSD P

Prescription writing

Before 0.34+0.48 0.68+0.71  0.065
After 1.47+0.50 1.81+0.39  0.009
Medication

Before 5.78+1.33 6.09+0.92 0.624
After 6.47+1.24 7.36%1.91  0.002
Total

Before 6.13+1.14 6.77+1.34 0.074
After 7.94+1.01 9.18+1.94  0.001

Table 3. A survey of students about the workshop regarding the principles of prescription writing
Survey Mean+SD
Holding a workshop on dosage forms was useful in increasing awareness of

different dosage forms. 3.810.50
The workshop was held at a convenient time. 3.85+0.51
It would be better to hold more of these workshops during the training process. 3.88+0.45
It is appropriate to hold a workshop on different dosage forms and prescription 3.7640.59

principles at this stage of the physiopathology course.
This workshop was able to introduce us to the principles of prescription writing. 3.83+0.45

Students should practice more in such workshops. 3.88+0.41

The workshop atmosphere was suitable. 3.81+0.53

It is appropriate to hold similar workshops at higher levels. 3.78+0.55

Learning about medications is more effective when introducing hypothetical cases.  3.71+0.61

Overall, this workshop is considered useful and effective. 4+0.31
Discussion

The results of the present study showed that the mean scores of the questions on the principles of
prescribing and familiarity with medications improved significantly after the intervention. In addition, the
satisfaction rate with the workshop was high.

The results of the present study showed that the mean score of familiarity with medications among
medical students increased significantly after the intervention. A study by Unver et al. demonstrated that
after training, the score of objective assessment related to familiarity with medications improved
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significantly, which was in line with the results of the present study (16). The results of a study by Vairy et
al. showed that the rate of prescribing errors in the intervention group (9.6%) decreased compared to the
control group (11.3%). The results also showed that a two-hour lecture was not sufficient to reduce
medication-related errors among pediatric residents and that further efforts are needed in this area (17). The
final results of this study, despite the effectiveness of the course, were not in line with the results of the
present study, which may be due to differences in the type of course and the samples in the two studies. In
our study, pre-clerkship students were evaluated. There were many challenges among medical students
regarding familiarity with medications. These challenges manifest themselves in various areas such as
medication name, medication dosage, and their uses. Various studies show that the need for educational
interventions is vital to increase students' skills (6, 18).

Other findings of the study showed that the mean score of familiarity with the principles of prescription
writing increased significantly after the intervention. The results of a study by Javadi et al. showed that the
students' skills in the field of pharmacotherapy, pharmaceutical information, and prescription writing
improved significantly at the end of the course, which was in line with the results of the present study (19).
A study by Mokrzecki et al. showed that post-intervention scores improved significantly in the group
receiving training, which was consistent with the results of the present study (14). In a quasi-experimental
study, Bebitoglu et al. showed that after the intervention, students' scores were high in the short term,
which was consistent with the results of the present study. Nevertheless, other results of the study showed
that students' prescription writing scores decreased one year after the training course. Moreover, the
results of the study showed that the long-term effect of a rational pharmacotherapy course on treatment
planning carried out in the later years of education is better than a course held in the early years of education.
In our study, this challenging issue was examined in the form of early exposure. However, it should be
noted that the effect of time on the recall of learned material is clear, and in this case, continuous and
ongoing training should be provided to increase students' competence in prescription writing throughout
their studies (20).

Other results of the present study showed that the level of student satisfaction with the workshop was
high. In line with the results of the present study, the results of the study by Javadi et al. showed that after
the workshop, the level of satisfaction was high and the majority of study participants (91.6%)
recommended this course to other medical students (19). In a study by Hauser et al., the results showed that
informal and formal feedback indicated high acceptance and satisfaction of the study participants with the
course, which was in line with the results of the present study (21). In another study by Sikkens et al., a
prospective controlled intervention was conducted to investigate the long-term effects of a short interactive
e-learning course on antibiotic prescribing skills among fourth-year medical students at a university in the
Netherlands. E-learning was implemented as a non-mandatory course for 6 weeks on a temporary basis. Six
months later, all students underwent a structured clinical exam based on infectious disease with the aim of
simulating prescribing. The results of the study showed that a high percentage of study participants were
satisfied with the course and stated that their confidence in prescribing increased after the course, which
was consistent with the results of the present study (22). Consistent with the results of the present study,
another study by Allen et al. examined the effect of an interprofessional educational intervention by
pharmacy students to medical students regarding prescribing. At the end of the workshop, second-year
medical students were more confident in their ability to write prescriptions, and fourth-year pharmacy
students were more confident in their ability to teach prescription writing. After attending an elective
training session, second-year medical students were more confident in their ability to access resources
related to over-the-counter medications and provide advice and counseling to patients about the use of over-
the-counter medications (23).
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This study had limitations. Among these limitations is the lack of follow-up of students over time, which
did not assess retention of the presented material. In addition, the study was conducted in a quasi-
experimental manner, which may limit the generalizability of the findings. It is recommended that future
studies examine different scenarios with students at different levels. In addition, the use of different
educational innovations in this case and their persistence over time may further clarify different aspects of
prescribing competence in these students (24). The results of this study showed that holding a prescription
course among pre-clerkship students is effective in increasing prescribing skills and familiarity with
medications. However, educational policymakers should plan properly for continuous education and
training throughout their studies until they achieve competence in this field.
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