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ORIGINAL ARTICLE

Effects of Pharmacotherapy Training Course on Improving
the Drug Prescription Skills of Medical Students:
A Pharmacy-based Intervention

Background: Due to the growing issue of medical errors, ensuring
safer, and evidence-based prescribing practices, a training course on
rational drug prescription for medical students is mandatory.
Currently, the training course on rational drug prescription in
Mashhad University of Medical Sciences and other faculties has not
been defined for medical interns. The present study investigated the
effects of a pharmacy-based rational pharmacotherapy training
course on improving medical students’ pharmacotherapy knowledge
and skills.

Method: In 2023, thirty internal internship students of Mashhad
University of Medical Sciences were assigned to the intervention and
control groups. A pre-test survey was administered to all participants
at the beginning of their internal internship. The intervention group
underwent a seven-day course on rational pharmacotherapy at the
hospital pharmacy unit. In contrast, the control group had their
regular internship training. Post-tests were conducted for both
groups at the end of their internal internship period. Ultimately, the
pre-test and post-test scores were compared between the two groups.
Results: A total of 30 interns with an average age of 24.88 = 0.97
years were included in the study. There was no significant difference
in their basic level of prescription knowledge between the two
groups (p=0.314). Following intervention, a substantial
improvement was noted in the overall post-test score of the
intervention group (P=0.001).

Conclusion: A pharmacy-based pharmacotherapy training course can
substantially improve medical students’ pharmacotherapy knowledge
and skills. The present findings advocate for the integration of such
courses into the medical education curricula, aiming to enhance
rational drug prescription practices among future physicians.
Keywords: Drug Therapy, Drug Prescriptions, Education, Medical
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Improving Medical Students' Drug Prescription Skills

INTRODUCTION

Pharmacotherapy stands as a prevalent therapeutic method
utilized by physicians across primary and secondary care
settings (1, 2). Nevertheless, healthcare practitioners
frequently encounter difficulties in staying abreast of the
swiftly advancing pharmacotherapy landscape, potentially
resulting in subpar prescribing practices and adverse health
effects (3). Given that over half of all physician consultations
culminate in a prescription, it is imperative for medical
practitioners to adeptly, safely, and judiciously prescribe
drugs in alignment with rational pharmacotherapy principles
).

Rational pharmacotherapy refers to a systemic approach to
carefully selecting and prescribing medications based on
scientific evidence and patient characteristics. This approach
aims to ensure that patients receive adequate medications at
reasonable costs, for an adequate period of time, and in
doses appropriate for their clinical condition (5, 6). Irrational
prescribing has detrimental social, economic, and legal
effects. These include patient dissatisfaction, deterioration of
the patient-physician bond, disease exacerbation, and
prolonged hospital stays, and increased treatment expenses
for individuals and governments (7). Even though rational
prescribing is widely accepted to be important, over 50% of
all pharmaceuticals are prescribed, delivered, or marketed
incorrectly (8). It is estimated that 56.3% of elderly patients
in palliative care received at least one inappropriate
medication. Moreover, the last meta-analysis reported the
prevalence of inappropriate medication usage in older
patients is 36.7% (9, 10). Therefore, adherence to a high
prescribing standard is essential to ensure the most
beneficial therapeutic outcomes and minimize undesired
effects. One of the most common obstacles to reducing
inappropriate prescribing is physicians' lack of prescribing
skills that needs to be overcome. (11, 12).

Despite all the advances in pharmacotherapy, the teaching of
this topic to undergraduate medical students remains
inadequate. ~ Consequently, —many graduates lack
competencies and feel underprepared for the prescribing
challenges (1). Pharmacotherapy is usually taught as lectures
in medical schools, and many students find it difficult to
apply their theoretical knowledge in practice (13). The
majority of prescription-related errors are committed by
junior doctors, so undergraduate education should provide
practical training to improve their prescription qualities.
Numerous interventions have been developed to address this
demand, with education for healthcare professionals
standing out as one of the most widely employed approaches
(1, 14). The results suggest that proper prescription training
can increase the accuracy and rationality of prescribing
practices (5, 15-18). However, further research is needed to
determine the best practices and strategies that can be used
to improve the quality of education for medical students.
Currently, there is no structured training course on rational
pharmacotherapy for medical interns at Mashhad University
of Medical Sciences or faculties of medicine. Conversely, the
proliferation of residency and fellowship programs in
teaching hospitals has diminished the opportunities for

medical interns to engage in the prescription process,
consequently diminishing their exposure and proficiency in
this domain. Hence, there is a need for research aimed at
developing practical training courses and laying the
groundwork for integrating them into our medical education
curriculum. The present study introduced a pharmacy-based
rational pharmacotherapy course and aimed to investigate its
effects on the pharmacotherapy skills of medical interns at
Mashhad University of Medical Sciences, Iran.

METHODS

Study design and participants

A controlled pre/post study of an educational intervention
was conducted at Mashhad University of Medical Sciences,
Iran, from March to September 2023. The participants in this
study were senior medical students undergoing their three-
month internal medicine internship at Ghaem Hospital,
Mashhad, Iran. The inclusion criteria were consent to
participate in the study, and the exclusion criteria were
unwillingness to cooperate during any time of the research
and being absent from more than 50% of the interventional
sessions.

Intervention

Fifteen medical students were placed in the intervention
group using random sampling. The intervention group (in
groups of five) attended a one-week course on rational
pharmacotherapy at the hospital pharmacy and received
training in selecting the most appropriate pharmacotherapy
among alternatives. Training was provided by expert
physicians with extensive experience in teaching clinical
pharmacology. The sessions consisted of seven 4-hours
pharmacy-based interactive meetings during which the
trainers delivered lectures on treating several common
conditions, focusing on the following topics: diarrhea,
Diabetes Mellitus (DM), dyslipidemia, vitamin D deficiency,
brucellosis, Myocardial Infarction (MI), allergic rhinitis,
Osteoarthritis (OA), common cold, Steven’s-Johnson
Syndrome (SJS), Urinary Tract Infection (UTI), Otitis Media
(OM). During the sessions, medical interns discussed the real
cases they encountered in the pharmacy with their trainer.
Through these steps, participants had the opportunity to
identify the pharmacological options available for treating
the patients. They were also able to determine the number
and type of prescribed medications, their pharmaceutical
form, the frequency of medication intake, duration of the
treatment, possible side effects, etc. Furthermore, they were
trained to write complete, correct, unambiguous
prescriptions that were also cost-effective. During the course,
the researchers used the Iranian Pharmacopeia as a
reference. The outlined objectives of this educational
intervention consisted of the following:

o To understand the core principles of writing an accurate
prescription

o To improve medical interns’ knowledge and attitudes
about treating common diseases, including pharmacological
options, treatment duration, etc.

o Increasing their knowledge about different dosages and
forms available in the market, dosage calculation, different
routes of administration, and cost-efficiency
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o To increase awareness about commonly seen adverse
drug reactions, drug interactions, and drug allergy

o Learning to use evidence-based prescribing skills to
improve patient care

The control group participants, matched based on their pre-
internship exam scores with the intervention group, received
the internship training as usual.

Outcome measures

A structured 12-part questionnaire modified from a survey
conducted by Moghimi Shahri et al. (19) was used in this
study. The present researchers administered a pre-
intervention survey to determine all participants’ baseline
knowledge in the following topics: diarrthea, DM,
dyslipidemia, vitamin D deficiency, brucellosis, MI, allergic
rhinitis, OA, common cold, SJS, UTI, and OM. In detail, the
questions assessed the students’ knowledge of the following
subjects: prescription writing skills, commonly used
pharmaceutical agents, treatment duration, dosage forms
and route of administration, and adverse drug reactions.
Each question carries ten marks. Demographic information
was also collected at baseline.

In order to prevent any impact from the interaction between
the intervention and control groups, participants in the
control group were examined prior to those in another
group. At the end of their internal medicine internship, the
students were asked again to complete the same
questionnaire, and two trained reviewers performed the
analysis. Each reviewer evaluated all the questionnaires
independently. The researchers compared the results and
resolved any discrepancies through consensus.

After the intervention, the intervention group participants
were given a 10-part satisfaction questionnaire assessing the
acceptability of the course and its impact on the students'
knowledge. This questionnaire contained eight items,
composed of a 5-point Likert-type scale (1 = ‘strongly
disagree,’ 5 = ‘strongly agree’), and one item asking whether
the participants would recommend this course to other

students.

Throughout the study, the status of the interns participating
in the study, whether they were in the intervention group or
completed their internship as usual, remained unknown to
the questionnaire evaluators and the article authors. This
blinding was implemented to reduce the potential for bias.
Statistical analysis

Descriptive statistics were calculated for all demographic
characteristics and assessment responses, including mean
(standard deviation) or median (interquartile range) for
continuous variables and frequency and percent for
categorical variables. Pre- and post-intervention assessments
were compared using the Paired Samples T-test and
Wilcoxon signed ranks test. Baseline participant
characteristics and assessment responses were compared
between groups using an independent T-test and Mann-
Whitney test. Chi-square or Fischer's exact tests were also
used for categorical variables. For all analyses, the threshold
for significance was set at the level of < 0.05. Furthermore,
the Bonferroni method corrected the significance level to
reduce the Type 1 error associated with multiple
comparisons. Based on the number of tests conducted, the
adjusted significance level was calculated and the statistical
results were then reported based on this corrected
significance level. All statistical analyses were conducted with
the SPSS version 22.

RESULTS

A total of 30 students with an average age of 24.88 = 0.97
participated in the current study. The two groups were
homogenous in terms of their demographic and personal
characteristics except for the length of time since the start of
their internship (table 1).

Table 2 shows the exact results of the pre-test and post-test
in different areas. As shown, the mean of the pretest score
was not significantly different between the two groups, while
in post-test results, there were remarkable differences

Table 1. Participants' baseline characteristics

Characteristics All Participants

Male 16 (53)
Gender
Female 14 (47)
Age (years) 24.88 £ 0.97
. Single 23(79.3)
Marital Status .
Married 6 (20.7)
. Private home resident 23 (76.6)
Residency status .
residence halls 7(23.3)
. Tuition-free 26 (86.7)
Medical school costs
Tuition 4(13.3)
Grade Point Average 16.41+0.85
Medical internship duration (months) 5.45+3.91

Intervention group ~ Control group P value
7 (46.7 9 (60
(46.7) (60) T
8 (53.3) 6 (40)
24.57+0.75 25.23+1.09 0.078™
12 (80 11 (78.8
(80) (78.8) 0.999"
3(20) 3(21.4)
11 (73.3 12 (80
(733) (80) 0,500
4(26.7) 3(20)
12 (80 14 (83.3
(80) (83.3) 0,508
3(20) 1(6.7)
16.70+0.92 16.11+0.70 0.070™"
4.13+3.48 7.66+3.74 0.029™"

Data are reported as mean + SD, median (interquartile range), or frequency (percent).
*Chi-Square; **Mann-Whitney test; ***Fischer’s Exact test; ****Independent Sample T test
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Table 2. The results of pre and post-tests in both intervention and control groups

Pre-test results
The items of the

Control Intervention
assessment group group

(Mean+SD) (Mean+SD)
Diarrhea 2.82+2.74 3.08+2.79
Common Cold 5.50+£2.92 4.83+3.43
Diabetes Mellitus 2.56+2.94 1.53+2.03
Dyslipidemia 2.13+4.10 3.33+4.87
Vitamin D Deficiency 2.66+2.20 3.33+£1.67
Steven Johnson's 02+0.77 2 46+4.29

Syndrome

Brucellosis 2.70+2.56 3.66+3.91
Urinary Tract Infection 1.53+2.25 1.73+2.40
Myocardial Infarction 2.81+2.36 3.93+2.91
Allergic Rhinitis 2.93+2.89 2.73+3.53
Otitis media 2.66+3.03 3.20+3.52
Osteoarthritis 4.40+3.22 5.33+3.51

total score 32.55+16.25 38.81+17.17

Post-test results

Control Intervention
P value 2 group group P value @
(Mean+SD) (Mean+SD)
0.643™ 3.03+3.10 6.56+3.35 0.009™
0.572" 4.80+3.17 5.83+3.80 0.426"
0.243" 2.26+2.98 5.53+3.83 0.027™
0.604™ 0+0 6+5.07 0.001>™
0.359" 3.30+2.13 5.91+2.76 0.007"
0.117" 1.73+3.22 4+5.07 0.180™
0.492** 1.76+2.36 5.60+4.38 0.034™
0.945™ 2.36+3.25 4.63+4.24 0.173™
0.259" 2.71+2.21 6.56+4.10 0.017"
0.384™ 2.66+3.65 6.76+3.13 0.002™
0.862™ 3.06+3.34 4.33+4.02 0.351"
0.433" 4+2.07 7.13+2.38 0.002"
0.314* 31.95+10.98 68.88+29.20 0.001**

*Independent Sample T test; ** Mann-Whitney test

a: Comparison between intervention and control group; b: Comparison between pre and post-test results in the control group; c:
Comparison between pre and post-test results in the intervention group

between the two groups in diarrhea, dyslipidemia, allergic
rhinitis, and OA after correcting the significant level.
However, no significant difference was observed in the post-
test mean scores of DM, common cold, vitamin D deficiency,
Brucellosis, SJS, MI, UTI, and OM between the two groups.
Moreover, the results demonstrated that although the total
mean scores in the control group did not significantly change
between the pre-test and post-test surveys (P-value=0.314),
the intervention could significantly increase the mean total
scores (P-value=0.001).

The present researchers also investigated the comparison of
the change in the post-test score compared to the pre-test in
two groups. DM, MI, and total score had significant changes
between the two groups after correcting significant level
(table 3).

The students’ overall satisfaction and the impact of the
intervention on their skills are indicated with a score
between 1-5. As can be seen, all the attendants recommended
participation in this course to their peer students. Moreover,
all participants were satisfied with the course, with 55% of
them giving it a perfect score. For more information, please
refer to Table 4.

DISCUSSION

It was widely recognized that improving prescribing practices
was crucial for achieving the best possible patient outcomes
(20). Over the years, implementing practical changes in the
medical education program has been a major challenge for
professors and planners in this field. Many countries have
introduced educational programs aimed at equipping
medical interns with the necessary knowledge of
pharmacotherapy (1).

Table 3. Post-test score changes compared to pretest

scores between intervention and control group

participants

The items of the Intervention  Control
P value

assessment group group
Diarrhea 5.30+3.48 0.28+4.29  0.063™
Common Cold 1.00£5.43 -0.70+3.63  0.323"
Diabetes Mellitus 0.40+4.07 -0.30£2.60  0.002™
Dyslipidemia 2.66+4.57  -2.13+4.10 0.005™
Vitamin D Deficiency =~ 2.58+2.16  0.63+1.84 0.013"
Steven Johnson's 153:352  153:300 080"
Syndrome
Brucellosis 1.93+3.99  -0.73+2.52 0.037"
Urinary Tract Infection  2.90+4.29  0.83+3.64  0.079™
Myocardial Infarction 2.63+2.65 -0.10£1.45  0.002"
Allergic Rhinitis 4.03£3.43 -0.26+4.26  0.005"
Otitis Media 1.13£1.99  0.40+3.06 0.572™
Osteoarthritis 1.80+4.73  -0.40+3.81  0.309™
Total score 30.06+21.59 -0.60+14.11 0.001>"
*Independent Sample T-test; ** Mann-Whitney test
Data are reported by mean (SD) and median (interquartile range)

This study assessed the impact of a structured educational
program, based in a clinical pharmacy setting, on medical
interns’ competency in rational prescribing and their
understanding  of  pharmacotherapy. The  survey
encompassed 30 medical interns undertaking their internal
medicine internship. Of these, a subgroup of fifteen interns
participated in an intensive course on rational prescribing

FMEJ 144 mums.ac.irj-fmej December 20, 2024

31



FUTURE of MEDICAL EDUCATION JOURNAL

Table 4. Participants’ satisfaction and acceptability of
the pharmacy-based educational intervention

Question Item Scale Frequency Percentage
1 1 6.7
2 5 33.3
Increasing the knowledge
and skills of prescription 3 2 13.3
writing 4 6 40
5 1 6.7
1 1 6.7
2 7 46.7
Knowing the side effects
and interactions of 3 2 13.3
commonly used drugs 4 4 26.7
5 1 6.7
1 4 26.7
The ability to adjust the 2 4 26.7
dosage of commonly used
drugs according to the 2 s 26T
specific conditions 4 2 13.3
5 1 6.7
1 2 13.3
2 4 26.7
Applying the newest
findings to treat patients 8 2 133
4 4 26.7
5 3 20
1 1 6.7
Getting to know your 2 2 13.3
limitations and '
weaknesses in the 3 3 20
discussion of treatment
and prescription 4 3 20
5 6 40
1 2 13.3
The final evaluation of this 2 5 333
course was a good
reflection of what was 3 4 267
learned. 4 4 26.7
5 0 0
1 1 6.7
The final evaluation 2 8 20
methods of this course 3] 7 46.7
limited.
were limite 4 3 20
5 1 6.7
1 0 0
2
In general, | am satisfied 0 0
with participating in this 3 5 33.3
course. 4 9 133
5 8 53.3
| also recommend this 1 15 100
course to other students. 2 0 0

practices within the hospital’s pharmacy department.

The baseline prescription analysis revealed that the
participants' rational prescribing and pharmacotherapy skills
were inadequate, and they improved only after participating
in pharmacy-based training course. This finding was
consistent with the results of the study conducted by
Oshikoya et al. (21) which evaluated the medical students’
knowledge of clinical pharmacology, drug interactions, and
side effects. The results indicated that a significant number
of participants were weak in rational prescribing, and
therefore, the authors found it necessary to provide training
courses on rational pharmacotherapy knowledge.

The results of the present study indicated no difference in
the pre-test scores between the two groups; however, at the
end of the intervention, the post-test's total score in the
intervention group were significantly higher than the
control group. Similarly, Nishanthi et al. (22) found that a
short-structured learner-centric training program, based on
the WHO guide to good prescribing, significantly improved
medical interns' knowledge of rational drug use and their
rational drug prescribing skills. This was evidenced by a
substantial increase in post-test scores and the quality of
prescriptions written by the interns. A quasi-experimental
study by Bebitoglu et al. (23) revealed that the long-term
retention of rational pharmacotherapy skills was better
when the course was conducted in later years of education.
This was likely because students in later years were more
involved in the patient therapy process during their clinical
education, leading to better maintenance of their
prescribing skills over time. Moghimi et al. (19) also
reported significant enhancements in the number of
pharmaceutical agents prescribed by medical interns after
the rational pharmacotherapy training courses. However,
this significant difference was not reported in the proper
prescription of antimicrobial drugs, corticosteroids, and
injectable drugs. These results were also consistent with
the present findings and showed that by implementing
training courses on rational pharmacotherapy, medical
students' prescribing competency could be significantly
improved. Moreover, the systematic review by Mokrzecki et
al. (1) highlighted the lack of formal education
interventions for medical students in writing discharge or
outpatient prescriptions. While educational interventions
generally improved prescribing abilities, there was no
standardized, validated teaching and assessment method.
The review concluded that although educational
interventions enhanced prescribing skills, inconsistencies
in teaching methods, assessment, and timing remained.
Addressing these gaps was crucial to prevent unnecessary
burdens on the health system and potential harm to
patients.

The results of the post-intervention questionnaire revealed
that all the students in the Intervention group would
recommend participating in this course to other students.
However, some students were not fully satisfied with certain
aspects, such as the increase in their knowledge of drug
interactions. This could be due to the short duration of the
course, which is expected to be addressed through future
planning.
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LIMITATIONS

There are several limitations to this study. A longer follow-up
would have been beneficial to determine whether the
improvements persisted. Since the present sample was small
and limited to one teaching hospital, it's possible that the
findings cannot be applied to other contexts. To the best of
our knowledge, no prior research has been conducted in our
country on the impact of the pharmacy-based rational
pharmacotherapy training course, so we can highlight the
novel approach taken by this study.

CONCLUSION

This study demonstrated the effectiveness of a structured
pharmacy-based training course in enhancing medical
interns' rational prescribing skills and pharmacotherapy
knowledge. By incorporating such interventions into the
medical education program, the stakeholders can achieve a
safer and more rational approach to medication
management, as well as, prevent and reduce medical errors.
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