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SUMMARY:
Purpose: The purpose of this study was to evaluate
the perception of medical students of their level of knowledge about rational drug prescribing and compare this to
the evaluation of their practical ability of rational antibiotic prescribing.
Materials/Methods: Medical students in their 10th
semester of education from the Medical University of Sofia were asked to complete a self-assessment questionnaire
containing 5 questions about their knowledge of rational
drug prescribing. After that, they were presented with three
simulated patient cases with infectious diseases and were
asked to prescribe appropriate therapy. The prescribing
competencies of the medical students were assessed by two
clinical pharmacologists taking into account three criteria:
appropriateness of the drugs chosen for the specific patient
cases; appropriateness of drug doses and dosing regimens
and conformity of written prescriptions with the accepted
rules in Bulgaria.
Results: The results obtained showed that 19.15%
of the medical students rated their theoretical and practical knowledge about rational antibiotic prescribing as
“good”, 65.96% as “satisfactory” and 14.89% as “unsatisfactory”. The student’s practical skills to prescribe antibiotics rationally as assessed independently by two clinical
pharmacologists showed that 50.35% of the written prescriptions were rated as “good”, 21.64% as “satisfactory”
and 28.01% as “unsatisfactory”.
Conclusions: Medical students from the Medical
University of Sofia showed an acceptable level of competence to choose and prescribe antibiotics rationally. The
factors leading to irrational drug prescribing should be
thoroughly analyzed to enable additional improvement of
their prescribing skills.
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INTRODUCTION:
Appropriate use of drugs is an essential element in
achieving the quality of health and medical care of patients
and the community as a whole. The World Health Organization (WHO) defined the rational use of drugs as patients
receiving medications appropriate to their clinical needs,
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in doses that meet their own individual requirements, for
an adequate period of time and at the lowest cost to them
and their community [1, 2].
Evidence suggests that newly licensed physicians are
not adequately trained to prescribe medications safely [3,
4], partly due to lack of adequate pharmacological training during the medical education course [5]. The rational
use of drugs, especially antibiotics, has been recognized
as a serious problem worldwide [5, 6]. To the author knowledge, at the time of this study, only a few studies have been
performed in Bulgaria measuring the prescribing competency of medical students in their last year of education
[7]. This study was aimed at obtaining preliminary information about the antibiotic prescribing performance of
Bulgarian medical students in their 10th semester of education at the Medical University of Sofia, Bulgaria.
MATERIALS & METHODS
This study was performed at the Department of Clinical Pharmacology and Therapeutics, Medical University of
Sofia. Approval from the Local Ethics Committee of
UMHAT “TsaritsaYoanna-ISUL”, Sofia was obtained before
conducting the study. The study population included Bulgarian medical students in their 10th semester of education from 1 educational cycle in 2018 (a total of three cycles per year). The participation in this study was completely voluntary with the randomized distribution of two
different patient cases sets.
The study was divided into two parts:
1.
Self-assessment of acquired prescribing competencies;
2.
Solving three simulated patient cases by writing drug prescriptions.
The first part of the study contained 5 multiple
choice self-assessment questions concerning the skills of
the medical students to prescribe drugs rationally, especially antibiotics.
The second part of the study contained 3 simulated
patient cases, two of which required an antibiotic to be prescribed (either a single drug or a drug combination) and
one case represented a clinical case where no antibiotics
were to be prescribed. The prescribing competencies of the
medical students were assessed by two specialists in clinical pharmacology and therapeutics, taking into account the
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following criteria:
· Appropriateness of drugs chosen;
· Appropriateness of doses and dosing regimens;
· Conformity of written prescriptions with the accepted prescribing rules in Bulgaria.
According to these 3 criteria, the prescribing competencies of the students were rated as:
· Good (all criteria satisfied);
· Satisfactory (minor omissions in one or more criteria);
· Unsatisfactory (major errors in one or more criteria).

The average rating results the two assessing physicians came to was finally taken into consideration. Additionally, one of the important WHO/INRUD prescribing indicators [8], namely the percentage of drugs prescribed by
generic name (optimal level: 100%) was also assessed.
RESULTS
The results of the self-assessment questionnaire concerning appropriate knowledge about drugs as well as the
ability of medical students in their 10th semester of education to prescribe drugs rationally, especially antibacterial drugs, are presented in table 1.

Table 1. Questionnaire about the self-assessed confidence of medical students concerning rational drug prescribing
Self-assessment rating:

Good:

Satisfactory:

Unsatisfactory:

13 (27%)

34 (71%)

1 (2%)

12 (25%)

33 (69%)

3 (6%)

9 (19%)

31 (66%)

7 (15%)

to real patients?

15 (31%)

29 (61%)

4 (8%)

Overall self-assessment rating:

25,50%

66,75%

7,75%

Question 1:
How would you rate yourtheoretical knowledge
about rational drug prescribing?
Question 2:
How would you rate yourpractical skills of rational
drug prescribing?
Question 3:
How would you rate yourtheoretical knowledge
andpractical skills of rational antibiotic prescribing?
Question 4:
Do you feel confident to prescribe drugs

75% of the medical students participating in the
questionnaire referred to the speciality of clinical pharmacology and therapeutics as to the discipline with the most
contribution to their knowledge about rational drug prescribing followed by internal diseases (15,63%) and basic
pharmacology (9,37%).

The appropriateness of drug prescriptions was assessed by two clinical pharmacologists. The results obtained are presented in table 2.

Table 2. Assessment rating by clinical pharmacologists (CP) concerning the practical skills of medical students
to prescribe antibiotics rationally in three simulated patient cases
Assessment rating:

1st CP:

2nd CP:

Average value:

Good:

73 (51.77%)

69 (48,94%)

50.35%

Satisfactory:

29 (20.57%)

32(22.70%)

21.64%

Unsatisfactory:

39 (27.66%)

40 (28.36%)

28.01%

Total:

141

141

100%

The comparison of the student’s self-assessment and
the assessment by the investigators are presented in table 3.
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Table 3. Comparison between the student’s self-rating and their practical skills in rational antibiotic prescribing
Assessment rating:

Good:

Satisfactory:

Unsatisfactory:

Students self-rating

19,15%

65,96%

14,89%

Assessment by CP

50.35%

21.64%

28.01%

The percentage of drug prescriptions as generic drug
names amounted 78.23% (97 out of 124 prescriptions).
DISCUSSION
Prescribing drugs represents a key clinical activity
in the working life of all physicians. The necessary prescribing competencies of medical students representing a
combination of knowledge, judgment and skills are supposed to have been achieved at graduation. Surveys all over
the world have revealed a widespread lack of confidence
in writing prescriptions among medical students [3] and
newly licensed physicians [4, 5].
The overuse and misuse of antibiotics threaten the
health of populations worldwide. Irrational prescribing of
antibiotics can lead to adverse reactions and unnecessary
hospital admissions for individuals [9] and on a population level there is a risk of emergence of antibiotic-resistant strains of bacteria [10, 11, 12].
This study showed a slight discrepancy between the
self-assessed confidence of the medical students concerning their theoretical knowledge and practical skills to prescribe antibiotics and the assessment by clinical pharmacologists: 85% of the medical students felt more or less
confident (the sum of “good” and “satisfactory” ratings)
about rational antibiotic prescribing and about 15% believed to be untrained. In fact, almost 72% of the medical
students showed an acceptable level (the sum of 50.35%
“good” and 21.64% “satisfactory” results) of practical skills
in rational antibiotic prescribing, whereas 28% failed to
reach an acceptable level. These results are comparable to
the results of other studies [7, 13].
WHO highly recommends prescribing medications
by generic name as a safety precaution for patients because
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it identifies drugs clearly and enables a better communication among healthcare providers [14]. More than 78% of
all drugs in this study were prescribed by generic names
which is relatively high but still below the desired optimal level of 100%.
The results of this study clearly show the need to
optimize and harmonize the training in clinical pharmacology and therapeutics in Bulgaria and in Europe to ensure a uniformly high standard of prescribing competency
of medical graduates [15].
CONCLUSION
Medical students from the Medical University of
Sofia in their 5th year of education showed an acceptable
level of competence to choose and prescribe antibiotics rationally. The factors leading to irrational drug prescribing
should be thoroughly analyzed to enable additional improvement of their prescribing skills.
LIMITATIONS OF THE STUDY
A limitation of the study was that it was a pilot
study, including medical students from one teaching cycle
(out of a total of three cycles per year) in 2018 with 48 out
of 99 (48.5%) participating students. Besides, the study was
not designed to reveal the reasons leading to irrational prescribing of antibiotics.
ACKNOWLEDGEMENTS
The author would like to express his gratitude to
Assoc. Prof. Emil Gatchev for his participation in this study
as a reviewer of the students’ prescriptions and also the
medical students from the Medical University of Sofia for
their cooperation.

E, Francis JJ, Fielding S, et al. Prevalence and causes of prescription errors:
The Prescribing Outcomes for Trainee
Doctors Engaged in Clinical Training
(PRO-TECT) Study. PLoS ONE. 2014
Jan;9(1):e 79802 [PubMed] [CrossRef]
5. Young H. Lack of pharmacological training causes overuse and misuse
of drugs. CMAJ. 2007 Jan;178(3):27676. [PubMed] [CrossRef]
6. WHO Global Strategy for Containment of Antimicrobial Resistance.
World Health Organization. 2001
[Internet] .
7. Bacracheva N, Beltcheva A,

https://www.journal-imab-bg.org

Gatchev E. Skills of Bulgarian medical students to choose a Rational Drug
Therapy. Int J Clin Pharmacol Ther.
2002 Oct;40(10): 472-3. [PubMed]
8. How to investigate drug use in
health facilities: selected drug use indicators. EDM Research Series No.
007. WHO, Geneva. 1993. [Internet]
9. Wiffen P, Gill M, Edwards J,
Moore A. Adverse drug reactions in
hospital patients: a systematic review
of the prospective and retrospective
studies. Bandolier Extra. June 2002.
[Internet].
10. The World Medicines Situation

J of IMAB. 2018 Apr-Jun;24(2)

2011 - Rational Use of Medicines.
WHO, Geneva. 2011. [Internet]
11. Ventola CL. The antibiotic resistance crisis: part 1: causes and
threats. P T. 2015 Apr;40(4):277-83.
[PubMed]
12. Irrational drug use causing rise
of anti-microbial resistance. WHO, Geneva. 2005.
13. Brinkman DJ, Tichelaar J,

Schutte T, Benemei S, Böttiger Y,
Chamontin B, et al. Essential Competencies in Prescribing: A First European Cross-Sectional Study Among
895 Final-Year Medical Students. Clin
Pharm Ther. 2017 Feb;101(2):281289. [PubMed] [CrossRef]
14. Guidelines on the use of international nonproprietary names (INNs)

for pharmaceutical substances. WHO,
Geneva. 1997. [Internet]
15. Brinkman DJ, Tichelaar J,
Mokkinkl LB, Christiaens T, Likic R,
Maciulaitis R, et al. Key outcomes for
clinical pharmacology and therapeutics education in Europe: a modified
Delphi study. Clin Pharmacol Ther.
2017 Dec 5. [PubMed] [CrossRef]

Please cite this article as: Petrov A. Skills of Bulgarian medical students to prescribe antibacterial drugs ratiOnally: a
pilot study. J of IMAB. 2018 Apr-Jun;24(2):2020-2023. DOI: https://doi.org/10.5272/jimab.2018242.2020
Received: 25/03/2018; Published online: 06/06/2018

Address for correspondence:
Andrey Petrov, MD, PhD
Department of Clinical Pharmacology and Therapeutics, University Hospital
“Tsaritsa Joanna - ISUL”, Medical University of Sofia,
8, Byalo more str., Sofia, Bulgaria.
E-mail: andro_p06@yahoo.com
J of IMAB. 2018 Apr-Jun;24(2)

https://www.journal-imab-bg.org

2023

