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Background: We aimed to evaluate the level of theoretical knowledge of rational antibiotic 
use and awareness about emergence of multidrug resistance (MDR) among the senior 
students at a medical school and the actively-working family physicians.
Methods: This cross-sectional research was carried out between 1 February and 
30 April 2019 in Malatya province. Two-hundred twenty-five senior students in the Inonu 
University Medical School (Group 1) and 230 actively-working family physicians in Malatya 
primary health care services who were found to be eligible (Group 2) were included in this 
study. Power analysiscalculated the minimum of 240 participants with a proportion differ-
ence of 0.18 between the groups, a type I error of 0.05 and a type II error of 0.20. 
A questionnaire including seven sections and 28 questions was applied to the participants.
Results: Doctors were more hesitant in pre-graduation and more self-confident in the post- 
graduation period for the decision to start antibiotic treatment. In addition, doctors forget their 
theoretical knowledge of antibiotics over time and are unable to follow current developments after 
graduation. The most important concern in the pre-graduation period was the choice of antibiotics 
from the wrong group, while in the post-graduation period it is the fear of the presence of unproven 
infection.
Conclusion: Physicians’ antibiotic prescribing habits, attitudes and behaviors vary before 
and after graduation. Sustainable education for antibiotic use for physicians after graduation 
can contribute positively to reduce of antimicrobial resistance rates and to increase awareness 
about the use of rational antibiotics.
Keywords: antimicrobial resistance, multidrug resistance, knowledge, awareness, rational 
antibiotic use, MDR

Introduction
Globally, antibiotics are among the most prescribed drugs. A study from the 
UK showed that 30% of the patients who visit primary care physicians are 
prescribed some form of antibiotic.1 Modern medicine is intricately linked to the 
rational use of antimicrobials to treat infections, but the emergence of multidrug 
resistant (MDR) microorganisms threatens future generations.2 Irrational antibiotic 
use is a serious problem throughout the world. The use of unnecessary antibiotics 
causes a heavy burden on the economy of developing countries, such as Turkey.3
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As a result of excessive and irrational antibiotic use, 
MDR microorganisms are increasing all over the world, 
which has resulted in an increase in the cost of treatment 
and has become a universal public health problem, leading to 
high morbidity and mortality rates.4–6 The World Health 
Organization (WHO) reported that more than 25,000 people 
die each year because of infections that arise from resistant 
bacteria in Western countries; and the cost of approximately 
1.5 billion euros.7 Compared with Systemic Antimicrobial 
Consumption of European Countries (ESAC-Net), Turkey 
had the highest antibiotic use in Europe. Thus, the Turkish 
government already published a Rational Drug Use National 
Action Plan 2013–2017, with quantitative targets to reduce 
the use of antibiotics.8 The rate of irrational use of antibiotics 
is high among patients who attend primary health care facil-
ities in Turkey.9 The use of antimicrobial drugs is closely 
related to the knowledge and attitudes of the physicians, as 
well as the antibiotic prescription behavior of the health care 
professionals. All these factors contribute to the increase of 
MDR.10 The rapid increase in population, low socioeco-
nomic status, and the differences in the theoretical knowl-
edge of the physicians who prescribe the antibiotics, are 
some of the factors that may cause the rate of increase.11,12 

The most important factor in starting antibiotic treatment for 
a patient is the presence of active infection and the evidence 
of its positive culture result. On the other hand, during 
empirical antibiotic treatment for a potential infection 
requires predicting the most probable factors that may 
cause infection.13 There are few studies on the attitudes of 
physicians towards antibiotic treatment in Turkey; and the 
studies regarding the subject are not enough. Therefore, this 
study was conducted to understand the problems and to offer 
solutions to provide more rational antibiotic use in Turkey.

In this study, we aimed to investigate rational antibiotic 
use through the evaluation of antimicrobial prescription 
habits, the level of theoretical knowledge of rational anti-
biotic use and awareness about antimicrobial resistance 
among senior medical students in comparison to family 
physicians in the Malatya province in Turkey.

Materials and Methods
Study Design
This study was carried out between 1 February and 
30 April 2019 in Malatya, which has a population of approxi-
mately 750 thousand people. This survey study was designed 
in line with the information obtained from various published 
research articles,14,15 and a questionnaire form that we have 

prepared, including seven sections and twenty-eight questions. 
Section 1 consisted of demographic data such as age, gender, 
and professional experience of the individual. Section 2 con-
sisted of four questions regarding data on personal antibiotic 
use. Section 3 consisted of three questions regarding the deci-
sion to start antibiotic treatment. Section 4 consisted of nine 
questions assessing the knowledge about rational antibiotic 
use. Section 5 consisted of four questions regarding antimicro-
bial resistance. Section 6 consisted of three questions assessing 
training on rational antibiotic use before graduation from med-
ical school. Section 7 consisted of five questions in the form of 
“blanks-filling” regarding theoretical knowledge on antibiotic 
use. The principles and purpose of this survey study were 
explained to all participants. The verbal approval of all parti-
cipants was obtained and a consent form was signed by each 
participant. The informed consent form was obtained from all 
participants included in the present study. Data were collected 
using face-to-face interviews. All the answers were recorded to 
by researchers. The names of the participants were kept con-
fidential and this was stated to the patients in the beginning of 
the questionnaire. The collected data were compared among 
the groups.

Power Analysis
Power analysis suggested a minimum of 120 senior students 
and 120 family physicians (totaling 240 people) when con-
sidering a proportion difference of 0.18 between the groups, 
a type I error of 0.05 and a type II error of 0.20.

Inclusion and Exclusion Criteria
In this study, 225 senior students (group 1: the SS group) 
from Inonu University Medical School and 230 actively 
working family physicians in Malatya province (group 2: 
the FP group) were included. Non-medical professionals, 
physicians who do not work in primary care services, 
specialists from other branches, and physicians who were 
not actively working, even if they had experience to work 
as a family physician, were excluded from the study.

Ethical Approval and Consent to 
Participate
This study was approved by the Non-Interventional Ethics 
Committee at Inonu University (Approval no: 2019/01-8). 
Another necessary permission for e-prescription informa-
tion system data was obtained from the Public Health Unit 
of Malatya Provincial Health Care Directorate (2019– 
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1208). The informed consent form was obtained from all 
participants in this study.

Data Analysis
The quantitative data were given as mean±standard devia-
tion, and qualitative data were summarized as numbers 
with percentages. Normal distribution was checked using 
the Kolmogorov–Smirnov test. Qualitative (nominal) data 
were analyzed by the Pearson Chi-Square test as appro-
priate. Comparison of proportions was made using the 
Bonferroni-adjusted Pearson Chi-Square test. A p<0.05 
value was considered to be statistically significant. The 
IBM SPSS Statistics 25.0 software for Windows was 
used for analyses.

Results
General Demographic Characteristics of 
the Study Population
There were 455 participants in this study: Group 1 had 225 
(49.5%), and Group 2 had 230 (50.5%) participants. In 
Group 1, there were 92 males (40.9%), 133 females 
(59.1%) between 21 and 28 years of age; the mean age 
was 24±1 year. In Group 2, there were 153 males (66.5%), 
77 females (33.5%) between 25 and 66 years of age, and 
the mean age was 41±9 years. The professional experience 
of group 2 was; 32 individual (13.9%) having 1–5 years, 
45 individuals (19.6%) having 6–10 years, and 153 indi-
viduals (66.5%) having 11 years of experience or more.

Analysis of the Results of the Responses 
to the Questionnaire
For the decision to start antibiotic treatment, it was 
observed that Group 1 was more hesitant, and Group 2 
was more self-confident, but forgot their theoretical anti-
biotic knowledge over time, and they could not follow the 
current information because of the intensity of their work. 
While Group 1 thinks that antibiotic treatment is required 
mostly in the presence of sore throat, Group 2 believes that 
antibiotic treatment is required in the presence of pro-
longed cough and sputum. They stated that the biggest 
concern was the selection of antibiotics from the wrong 
group in Group 1, and performing unnecessary antibiotic 
treatment to patients in Group 2. While Group 1 starts 
antibiotic treatment with insufficient knowledge of anti-
biotics, Group 2 starts antibiotic treatment in cases with 
unproven infection. Group 1 decides to start antibiotic 
therapy in the presence of fever, and Group 2 decides to 

start antibiotic therapy in the presence of leukocytosis. As 
shown in Table 1, while Q2-3-5-6-7 were significantly 
different between groups (p<0.001), the other questions 
were not statistically significant (p>0.05).

Both groups stated that the most important principle 
for rational use of antibiotics is the presence of infection 
and that the most unnecessary use of antibiotics is the 
treatment of the common cold. It was observed that 
Group 1 had better theoretical knowledge about com-
bined antibiotic use, surgical prophylaxis and chemopro-
phylaxis purposes than Group 2. As presented in Table 2, 
although the differences between the groups were signif-
icant regarding Q10-11-14-15 (p<0.05), the differences 
between the groups were non-significant regarding other 
questions (p>0.05).

Both groups stated that the most negative result of 
irrational use of antibiotics was the development of 
antimicrobial resistance and could lead to treatment fail-
ure. For increasing awareness of antimicrobial resis-
tance, Group 1 thought that written and visual media 
could be more effective, while Group 2 stated that strict 
antibiotic use policies and penal sanctions might be 
more effective. Both groups stated that post-graduation 
trainings could be used effectively for reducing antimi-
crobial resistance. To raise awareness of antimicrobial 
resistance, the slogan of both groups has been “Either 
awareness or resistance develops for antibiotics.” Both 
groups noted that antibiotic training at the Medical 
School was partially adequate, noting that good pre-
scribing skills can be gained by evaluating patients in 
clinics, actively. In Table 3, Q19-20-21-23 were signifi-
cantly different between the groups (p<0.05); the 
remaining questions were not significantly different 
(p>0.05).

Analysis of the Responses to Open Ended 
Questions
As shown in Table 4, Group 1 answered the gap-filling 
questions that required theoretical knowledge more cor-
rectly than Group 2.

According to the data from the e-prescription informa-
tion system of Malatya Public Health Directorate, the rate 
of antibiotic prescription decreased in years when patients 
are admitting for primary health care services in Malatya. 
In the last three years, the rates of unnecessary prescrip-
tions for antibiotics have decreased with postgraduate 
training courses on antibiotic use (Table 5).
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Table 1 The Behavior of the Groups About Personal Antibiotic Use and the Doctors’ Decisions in Starting the Antibiotics Treatment 
for Patients

Group 1 Group 2 p* 
value

Question 
Number

Questions Options Number 
(n=225)

% Number 
(n=230)

%

1 When did you last use antibiotics for 

yourself?

within the last 1 week 7 3.1 9 3.9 0.67
within the last 1 month 19 8.4 26 11.3
within the last 6 months 90 40.0 93 40.4

I never used within the last 1 year 109 48.5 102 44.4

2 In which condition did you feel that it was 

necessary to start antibiotics the most?

High fever 63 28.0 81 35.2 <0.001
Sore throat 74 34.9 35 15.2

Prolonged cough and sputum 
excretion period

75 33.3 106 46.1

Diarrhea 13 5.8 8 3.5

3 The way you took before you started 

antibiotics?

I saw the physician, I used that was 

prescribed in line with my 

diagnosis.

183 81.3 135 58.7 <0.001

I started that I had at home and 

that I thought would be suitable

33 14.7 83 36.1

I purchased from the pharmacy 

without a prescription saying I was 

a physician.

4 1.8 11 4.8

I took from my friends/family 

members upon their 

recommendations.

5 2.2 1 0.4

4 Your behavior in the process when you 

started antibiotics treatment?

I use it in the first 1–2 days and 

then I stop using it when my 
symptoms recover.

27 12.0 18 7.8 0.32

I try to use it; however, I quit using 

it when I see the slightest side 
effect.

38 16.9 32 13.9

I try to complete the treatment 

process under any conditions.

152 67.6 170 73.9

When prescribing, I never start 

them, I try to find alternative 
solutions.

8 3.6 10 4.3

5 The biggest concern before an antibiotic 
prescription for a patient?

Starting them even if it is not 
necessary.

83 36.9 131 57.0 <0.001

Not starting them even if it is not 

necessary.

45 20.0 39 17.0

Selecting a drug from the 

inappropriate antibiotic class.

40 17.8 14 6.1

Overlooking important features of 
the drug and the patient.

57 25.3 46 19.9

6 The most important finding that drives 
physicians mostly to prescribe?

CRP elevation 66 29.3 57 24.8 <0.001
Presence of pyuria 40 17.8 32 13.9

Presence of fever 84 37.3 61 26.5
Leukocytosis 34 15.1 80 34.8

(Continued)
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Discussion
In the present study, the survey was performed to medical 
school senior students and actively-working family physi-
cians to determine antimicrobial prescription habits and to 
evaluate the level of theoretical knowledge of rational 
antibiotic use. Also, awareness about antimicrobial resis-
tance were also evaluated in different levels of the profes-
sion. It was observed that doctors were more hesitant in 
pre-graduation period and more self-confident in post- 
graduation period in terms of decision to start antibiotic 
treatment. These different approaches might be associated 
with the lack of self-confidence in the professional experi-
ence of the physicians or may be due to lack of adequate 
time. The differences in knowledge, attitudes, and beha-
viors of physicians who prescribe antibiotics in primary 
health care facilities on decision to start treatment and the 
necessity of treatment may also cause the rates of 
increased antibiotic prescription.16 In addition, doctors 
forget their theoretical knowledge regarding rational anti-
biotic use and are unable to follow current developments 
due to the intensity of the work. Therefore, they are more 
likely to make mistakes. This situation has once again 
revealed the importance of postgraduate education 

programs. Training after graduation may be crucial in 
reducing the excessive rates of antibiotic usage. The 
most important concern in the pre-graduation period is 
the choice of antibiotics from the wrong group. In the 
post-graduation period, it is the fear of the presence of 
unproven infection.

Unnecessary antibiotic use and MDR are still signifi-
cant problems in low socioeconomic countries.17,18 In our 
country, the efforts have been made to reduce unnecessary 
antibiotic use and to promote awareness for antimicrobial 
resistance levels of physicians with training before and 
after graduation. In addition, this issue is promoted in 
written and visual media to increase the public awareness. 
Furthermore, since 2014, measures have been taken to 
prevent over the counter sales of antibiotics in pharmacies. 
A study by Mahmood et al19 showed that the irrational 
antimicrobial use resulted in reduced quality of care, 
increased morbidity and mortality, and increased cases of 
adverse drug reactions and medication errors. Andrajati 
et al20 conducted a study through analyzing 788 oral pre-
scriptions, which were prescribed by 28 doctors for acute 
pharyngitis and nonspecific respiratory infections at pri-
mary health care services, and 392 of them were evaluated 

Table 1 (Continued). 

Group 1 Group 2 p* 
value

Question 
Number

Questions Options Number 
(n=225)

% Number 
(n=230)

%

7 The most important condition that drives 

physicians to prescribe?

Suspicion of unproven infection 39 17.3 96 41.7 <0.001
Pressure of the patients or his/her 
relatives on the physician

63 28.0 65 28.3

The desire of the physician to feel 

secure

78 34.7 50 21.7

Inadequate knowledge level of the 

physician on the infection

45 20.0 19 8.3

8 The most significant feature of the 

antibiotics in the preferences of the 

physicians in prescribing?

Spectrum 106 47.1 109 47.4 0.59
Effect mechanism 38 16.9 29 12.6

Ease of use 9 4.0 11 4.8
Penetration to infection tissue 

being good

72 32.0 81 35.2

9 The most vital criterion to start? The patients’ fever 5 2.2 7 3.0 0.59
Acute phase reactants being high 9 4.0 12 5.2
Having a positive culture result 202 89.8 206 89.6

The disrupted hemodynamics in 

the patient

9 4.0 5 2.2

Note: *Pearson’s chi-square test; the data are given as a number (percentage).
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Table 3 The Distribution of the Antimicrobial Resistance and Awareness, Developing Recommendations and Slogans for Decreasing 
Antibiotic Resistance and Increasing Awareness

Group 1 Group 2 p* 
value

Question 
Number

Questions Options Number 
(n=225)

% Number 
(n=230)

%

17 The most important condition that may 

occur as a result of irrational using?

High costs and economic losses 9 4.0 10 4.3 0.99
Severe side effects and toxicity 18 8.0 18 7.8
Possible drug interactions with 

other drugs

5 2.2 5 2.2

Antimicrobial resistance 193 85.8 197 85.7

18 What is the antimicrobial resistance? Suppression and elimination of 

microbial flora

9 4.0 10 4.3 0.06

Narrow-spectrum antibiotics 

being of no use

44 19.6 28 12.2

The necessity of using wide- 
spectrum antibiotics under any 

conditions

13 5.8 7 3.0

The inactivation of antibiotics 
with irrational antibiotics use

159 70.7 185 804

19 The most frequent reason for penicillin 
resistance in staphylococci?

The secretion of B-lactamase 
enzyme

95 42.2 117 50.9 0.02

Modifying enzymes 9 4.0 11 4.8
Decrease in membrane 

permeability

7 3.1 4 1.7

Acquisition of a new PBP 
(Penicillin Binding Protein)

114 50.7 98 42.6

20 How can the national awareness of 
antibiotics resistance be increased?

By bringing it to the written and 
visual media frequently

64 28.4 83 36.1 0.007

By preparing public spots, 

brochures and posters on 
antibiotics resistance

46 20.4 64 27.8

By providing periodical training to 

physicians before/after graduation

44 19.6 39 17.0

By developing strict use policies 

and applying a penal sanction

71 31.6 44 19.1

21 The adequacy of the education provided to 

you on antibiotics during medical 
education?

Yes 43 19.1 66 28.7 0.048
No 83 36.9 75 32.6
Partly 89 39.6 85 37.0

No idea/I do not want to explain 10 4.4 4 1.7

22 Method of the habit of prescribing the most 

accurate by a physician who is about to 

graduate?

By actively examining patients 

especially in senior students in 

clinics

145 64.4 135 58.7 0.54

By writing prescriptions over 

virtual patient scenarios

54 24.0 63 27.4

By memorizing the prescriptions 

on the Internet/written sources

3 1.3 6 2.6

By adopting the prescription 
habits of the assistants/lecturers

23 10.3 26 11.3

(Continued)
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for rationality according to local guidelines issued by 
Indonesian Ministry of Health. They found that 220 pre-
scriptions did not meet the criteria for rational antibiotic 
prescription. In addition, they concluded that training for 
rational antibiotic use and physician experience were the 
factors associated with the rationality of antibiotic pre-
scriptions. Since viral agents play roles in the etiology of 
the common cold, antibiotics have no use in its 
treatment.21 We found that both groups had a sufficient 
level of awareness of this subject.

The quality of a physician candidate’s pre-graduation 
education, the ability to apply their knowledge and skills 
can significantly affect attitudes and behaviors when start-
ing antibiotic therapy. Many factors may influence doc-
tors’ decisions, leading them to breach the principles of 
good clinical practice.22 Among these problems are the 
fear of possible future complications in their patients or 
a desire to fulfill patients’ expectations. Many physicians 
fear that they may miss out on the infection in the presence 
of leukocytosis, and often prefer to prescribe antibiotics to 
feel safe.23 The physicians who had less experience 
believed that the presence of fever was more important, 
and the suspicion of infection but nor proven by laboratory 
tests was the most important factor causing primary health 
care physicians to write antibiotics.24 Unfortunately, cur-
rently doctors can spare less time to patients for diagnosis 
because of overcrowded hospitals and primary care ser-
vices. There is often pressure to prescribe antibiotics by 
patients and/or their relatives.25 One of the reasons of 
irrational antibiotic use is the expectation or demand of 
the patient regarding prescription of an antibiotic. 
Especially in our country “being a good doctor” is equiva-
lent to writing an antibiotic prescription, insufficient exam-
ination facilities, and the need for the physician for feel 
safe by prescribing antibiotics by fearing that they might 

overlook an infection.26 The expectation of a patient to 
prescribe an antibiotic from the physician, keeping the 
equivalent of writing good medicine prescriptions, insuffi-
cient examination facilities, and the need for the physician 
to feel safe by prescribing antibiotics with the fear of 
missing a possible infection are among the most common 
causes of irrational antibiotic use.27

Antimicrobial resistance or MDR can be defined as the 
inefficiency of antibiotics in time due to the irrational/ 
excessive use of antibiotics.28 The correct definition is 
made by Group 1 at higher rates which may be explained 
by that their theoretical knowledge. The most common 
reason for penicillin resistance in Staphylococci is the 
synthesis of a new PBP (Penicillin-Binding Protein).29 

Although nearly half of Group 1 was thought in this 
way, more than half of Group 2 believed that beta- 
lactamase was secreted, which was wrong. This finding 
may suggest that both groups are inadequate or not up-to- 
date their knowledge of antimicrobial resistance mechan-
isms. The presence of comorbid conditions and diseases 
must be considered in a patient to who antibiotics are 
prescribed. If an antibiotic drug that is initiated for the 
treatment of an infection is administered without consider-
ing comorbid diseases, it will inevitably lead to undesir-
able outcomes.30 The ability to answer the questions on 
comorbid conditions and diseases (e.g., pregnancy and 
renal failure) and the percentages of accurate answers 
were higher at in Group 1. This suggests that Group 2 
had forgotten the theoretical knowledge in time and they 
are more likely to make mistakes. This shows the impor-
tance of emphasizing the antibiotic awareness in the basic 
pharmacology courses.31 A new strategy to promote the 
use of narrow spectrum antibiotics as the first line treat-
ment should be the goal o the current International 
Guidelines.32 The suggestions of the participants for 

Table 3 (Continued). 

Group 1 Group 2 p* 
value

Question 
Number

Questions Options Number 
(n=225)

% Number 
(n=230)

%

23 What is your slogan about lowering the 

rate of antibiotics resistance?

Either awareness or resistance 

develops for antibiotics

156 69.3 163 70.9 0.034

Unawareness antibiotic use kills 48 21.3 39 17.0

Do not touch my antibiotics 9 4.0 3 1.3

Other 12 5.4 25 10.8

Note: *Pearson’s chi-square test; the data are given as number (percentage).
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promotion of the awareness of antimicrobial resistance 
were also of interest when planning the questionnaire. 
Among the suggestions that were included in our ques-
tionnaire, Group 1 defended the idea that periodic training 
before and after graduation; and the Group 2 defended that 
the issue should be brought to the agenda of written and 
visual media more frequently which would be more effec-
tive. We believe education of the physicians and the 
patients have paramount importance because behavior of 
the patients and their relatives are a major problem in our 
country. Physicians mainly prescribe the requested drugs 
in order to avoid verbal and physical assault in primary 
and secondary health care institutions. Furthermore, the 
education of physicians from different medical schools 
from different region of Turkey may be heterogenous. 
This may also be the reason of different responses of the 
subjects included in the present study.33

Limitations
Group 1 participants generally answered the questions 
together, they might be influenced by each other while 
answering and they might not have answered the questions 
objectively. Most of the participants in Group 2 wanted to 
change the answers to the questions requiring theoretical 
knowledge several times until the end of the questionnaire. 
However, the responses for both groups were recorded as 
accurate and objective as possible.

Conclusion
Theoretical antibiotic knowledge is better in the pre- 
graduation period, but due to lack of experience, the deci-
sion to start treatment is a major problem in this group. In 
contrast, the self-confidence of doctors is higher in the 
post-graduation period, but the decision to start antibiotic 
treatment is easily made and awareness of MDR is lower 
due to various reasons such as decreased theoretical Ta
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Table 5 Three-Year Antibiotic Consumption Rates by Years in 
Primary Health Care Services in Malatya Province in Turkey

Years Total 
Prescription 
Numbers

Number of Prescriptions 
Written Antibiotics

Rates 
(%)

2016 1.150.674 349.607 30.04

2017 1.274.435 342.313 26.85

2018 1.357.365 361.737 26.64

Note: The data are given as a number (percentage)

https://doi.org/10.2147/IDR.S317665                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2021:14 2566

Kose and Colak                                                                                                                                                      Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


knowledge, pressure from the patients and their relatives. 
The presence of unproven infection seems to be the most 
important factor that encourages doctors to start antibio-
tics. Sustainable training for rational antibiotic use for 
physicians after graduation can contribute positively to 
reduce of antimicrobial resistance rates and to be more 
conscious about the use of rational antibiotics. Further 
studies should be conducted with more participants.
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