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 Background: Antibiotic resistance is a progressive worldwide problem. Improvement 

of education in the general physician curriculum and emphasis on this point can help in 
control of it. Objective: Aim of this study is to evaluate the knowledge, attitude and 

practice of medical students toward antibiotic resistance and its prescription in Rasht, 

Iran. Results: Response rate was 78%. The mean age of respondents was 25.40±1.21 
years old. Males constituted 32.1% of sample. Most of interns (60.3%) had moderate 

knowledge about antibiotic resistance and antibiotic prescribing. Majority of them 

(73.1%) had moderate attitude toward cause of resistance. Level of knowledge 
(P=0.299) and attitude toward antibiotic resistance etiology (P=0.364) did not affect the 

practice but attitude of interns toward factors influencing on prescribing antibiotics 

(P=0.001) affected their level of practice positively. Conclusion: Our study provides an 
important insight regarding intern’s knowledge, attitudes, and practices which can help 

planning for an effective undergraduate curriculum regarding antibiotic resistance and 

usage. It showed that knowledge, attitude and practice toward antibiotic resistance and 
prescribing are in the moderate range which can be better. 
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INTRODUCTION 

 

 The role of antibiotics against infectious diseases is clear for everyone. They have also proven to play a 

significant role enabling the development of life-survival interventions in other medical fields where prevention 

and treatment of secondary bacterial complications are essential. Many surgical procedures, transplantations and 

treatments of immune deficient patients such as cancer patients undergoing chemotherapy, preterm babies and 

people living with HIV/AIDS all require access to effective antibiotics [1, 2]. Antibiotics don’t treat infections 

however they just help immunity mechanism of the body to fight against bacteria [3]. So their use is necessary 

only when defensive system of body failed toward bacteria. Using antibiotic should be done for patients with 

illness, fever, lymphadenopathy, immune-compromised patients, cellulitis or distributive infection, abrupt start of 

infection [4]. Antibiotic resistance is a progressive and concerning problem worldwide [5]. The theme of World 

Health day in 2011 was named as ‘Combat Antimicrobial Resistance’ [6]. This shows a serious and global 

problem of antibiotic abuse and there is a growing concern to urgently make new strategies for prevention of 

resistance of bacteria to antibiotics. In recent years, an increasing number of researchers have focused their 

attention on antibiotic misuse, and follow with interest the knowledge, attitude and practice (KAP) towards 

antibiotics use of public [7-11]. The awareness on its seriousness and significance is the first step towards 

curtailing its progress. Various approaches have been taken worldwide, to meet the challenges which are posed 

by its spread. One of the approaches which is commonly suggested is to undertake instructional and educational 

campaigns among the general population [5] as well as among the health care personnel [12] about antibiotic 

resistance and its dangerous consequences and regarding the steps which can limit its development and spread 

[13,14]. Prescribers have an important role to play in the battle against antibiotic resistance, not only through their 

safe and rational prescribing, but also by promoting patient awareness and knowledge and imparting health 

education to the community regarding safe medication practices concerning antibiotics. Various studies have 

described the inability of the prescribing physicians in creating awareness and providing adequate education to 
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the patients regarding antibiotic usage [5]. The clinical medical students represent a highly educated group of 

medical personnel and their knowledge, attitude and behavior in relation to public usage of antibiotics can greatly 

impact in the future on antibiotic-related issues [15]. The lack of adequate training during their undergraduate and 

postgraduate years may be responsible for their inability to undertake these tasks confidently. Hence, teaching 

about antimicrobial chemotherapy should form a vital part of both the undergraduate and postgraduate medical 

curricula, considering the frequency with which these agents are prescribed and our continuing and increasing 

concern regarding antibiotic resistance [16,17]. In this study we investigate medical students’ knowledge, attitude 

and behavior/practice in relation to with antibiotic use and prescription in Guilan University of medical sciences, 

Iran. 

MATERIALS AND METHODS 

Study Population: 

 This study was cross sectional questionnaire based investigation which was done in educational hospitals of 

Rasht among 5th to 7th year interns of Guilan University of medical sciences and undergraduate in different 

wards in 2013-2014.  

 

The study sample: 

 A total of 300 questionnaires were distributed by trained research assistants. The questionnaires were handed 

to interns in hospital at the beginning of morning report after obtaining the instructors’ permission. Completed 

questionnaires were returned at the end of the morning report. The study was carried out during the two years 

2011-2012 in different wards in educational hospitals of Rasht.  

 

The study tool:  

 The structured questionnaire was created by reviewing relevant literature and questionnaires used previously 

in similar studies [5, 17, 18]. Prior to the study, the questionnaire was validated by subject experts for its content 

and relevance. Furthermore, it was field-tested several times on a pilot sample of 30 students to clarify any 

ambiguities. The questionnaire comprised a total of 51 questions divided into five sections. The first section 

covered participants’ demographic data such as gender, age, grade of education. The second section assessed 

interns’ knowledge on the purpose of using antibiotic (bacterial infection, viral infection, common cold), 

antibiotic efficacy, safety and reasons leading to antibiotic resistance which was consisted of 7 yes/no questions. 

The third section was about interns’ attitude toward antibiotic resistance cause. The forth section evaluated the 

factors which influenced their decision about the antibiotic selection and prescribing. A 5-point Likert scale, 

whose responses ranged from ‘very important’ to ‘unimportant’ was used in third and 4th sections. In the fifth 

section questions regarding antibiotic resistance and usage, were analyzed by using a 5-point Likert scale, whose 

responses ranged from ‘strongly agree’ to ‘strongly disagree’. In this section some questions about education, 

method of prescribing antibiotics was also investigated.  

 

Data analysis: 

 All data were coded, entered, and analyzed using Statistical Package for Social Sciences program (SPSS), 

version 18.0. Agreement with some statements and disagreement with another were believed to be the correct 

answer as identified in Tables 1-4. The analysis excluded those who answered 3 or less out of the 12 knowledge 

assessment questions (considered missing data). One point was given for each correct answer, one point was 

deducted for each wrong answer, whereas the answer ‘I do not know’ did not affect the grade. Respondents with a 

total score of 3.97 (Mean + Standard Deviation) or above were considered to have good knowledge, while those 

with a total score between 1.69 and 3.97 (Mean- S.D<Score< Mean+S.D) were considered to have moderate 

knowledge; and those with less than 1.69 (Mean- S.D) were considered to have poor knowledge. Respondents 

with total score of 10.67 or above were considered as good; between 3.81 to 10.67 as moderate; less than 3.81 as 

poor attitude toward antibiotic resistance. Respondents with total score of 31.7 or above were considered as good; 

between 13.06 to 31.7 as moderate; less than 13.06 as poor attitude toward antibiotic prescribing efficacy.  The 

fifth section was analyzed separately with 7 questions and 9 Lickert-based questions. The total score more than 

13.25 was considered as good; between – 1.65 to 13.25 as moderate; less than -1.65 as poor practice/behavior. 

The analysis of answers for other questions involved descriptive quantitative statistics e.g. frequency and 

percentage. Chi-square and Fisher exact tests were used to test for significant association between groups (p < 

0.05). 

RESULTS AND DISCUSSION 

 

Characteristics of the study population: 

 In this study out of the 300 questionnaires distributed, 234 were returned (response rate = 78%). The mean 

age of respondents was 25.40±1.21 years old. Males constituted 32.1% of sample (75 interns) and 67.9% of 

respondents were Female (159 interns). 46 interns (19.7%) were in 5th grade, 119 (50.9%) in 6th grade and 69 

(29.5%) in 7th of education in medicine. Distribution of interns in time of filling questionnaire was in the wards: 
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23.1% pediatrics, 19.7% surgery, 19.2% internal medicine, 12% obstetrics and gynecology, 11.1% in infectious 

disease, and others were in minor wards. Most of them call infectious disease specialist for antibiotic 

administration (25.6%).  

 

Knowledge: 

 Confusion regarding whether antibiotics were effective against bacteria or viruses was clear. 100% of 

interns knew that antibiotics were not indicated to treat common cold and viral infection and 84.6% (198 

interns) of them knew that they were indicated for symptoms and signs of bacterial infection.  Only 38.5% (90 

interns) of them knew the common bacterial source of educational hospitals of university. Only 27 interns 

(11.5%) knew the units in the hospitals which supervised antibiotic resistance in the hospitals and university 

(Table 1). Most of interns (141 persons; 60.3%) had moderate knowledge about antibiotic resistance and 

antibiotic prescribing; 29.5% (69 persons) had good and 10.3% (24 persons) had poor knowledge. There was no 

significant relation between grade (P=0.055) and gender (P=0.856) with level of knowledge but there was 

between type of ward and knowledge level (P=0.001) which good knowledge were more than others in internal 

medicine and surgery wards. 

 
Table 1: The knowledge of respondents regarding antibiotic resistance and its prescribing. 

Statements evaluating antibiotic resistance and its prescribing Yes (number, 

percent) 

No (number, 

percent) 

P 

1. I know common bacterial species in educational hospitals. 144, 61.5% 90, 38.5% 0.001 

2. Patients with common cold symptoms need to antibiotic treatment. 0 234, 100% 0.001 

3. Patients with productive cough (yellowish or greenish sputum) need to antibiotic 

treatment. 

198, 84.6% 36, 15.4% 0.001 

4. Respiratory infections which are related to viral causes need to antibiotic treatment. 0 234, 100% 0.001 

5. Today, most of antibiotics are not effective similar to past 204, 87.2% 30, 12.8% 0.001 

6. I know the prevalence of common microbes species in infection ward. 90, 38.5% 144, 61.5% 0.001 

7. Do you know units in hospitals and university which supervised on antibiotic 

resistance and prescribing. 

207, 88.5% 27, 11.5% 0.001 

 

Attitude toward antibiotic resistance etiology: 

 Majority of the respondents believed that antibiotic resistance is a national problem (117 persons; 50%) and 

87 interns (37.2%) thought it is a clinical practice problem and others thought that it is a problem in their 

university. Majority of interns believed that over-administration of antibiotics is the most important cause of 

antibiotic resistance etiology (Table 2). Majority of interns (171 persons; 73.1%) had moderate attitude, 39 

interns (16.7%) good attitude and 24 of them (10.3%) poor attitude toward antibiotic resistance etiology. There 

was no significant relation between gender (P=0.831), grade (P=0.510) and working ward (P=0.844) and 

attitude toward antibiotic resistance etiology. 

 
Table 2: The Attitude of respondents toward antibiotic resistance etiology. 

Statements evaluating antibiotic 
resistance etiology 

Very 
Important 

(number, 

percent) 

Important 
(number, 

percent) 

I don’t know 
(number, 

percent) 

Low 
important 

(number, 

percent) 

Unimportant 
(number, 

percent) 

P 

Hygiene of hand washing 49, 20.9% 95, 40.6% 69, 29.5% 15, 6.4% 6, 2.6% 0.001 

Overuse of antibiotic in chattels 55, 23.5% 114, 48.7% 62, 26.5% 3, 1.3% 0 0.001 

Take more attention to advertisement 54, 23.1% 70, 29.9% 92, 39.3% 15, 6.4% 3, 1.3% 0.001 

Increasing duration of antibiotic 

therapy 

59, 25.2% 124, 53.0% 33, 14.1% 15, 6.4% 3, 1.3% 0.001 

Very low doses of antibiotic 55, 23.5% 106, 45.3% 49, 20.9% 24, 10.3% 0 0.001 

Over-prescribing wide-spectrum 

antibiotic 

147, 62.8% 69, 29.5% 15, 6.4% 3, 1.3% 0 0.001 

Over administration of antibiotics 165, 70.5% 54, 23.1% 12, 5.1% 0 3, 1.3% 0.001 

 

Attitude toward factors influencing on prescribing: 

 The statements about attitude toward factors influencing on prescribing antibiotics is listed in table 3. 

Interns believed that the most 5 useful statements were: availability of antibiotic administration guidelines for 

interns (129; 55.12%), developing a management team for antimicrobial administration (102; 43.58%), 

prescribing with suggestion of a control of infectious team (102; 43.58%), developing educational workshop 

about rationale administration of antibiotics (96; 41.02%) and prescribing with suggestion of an infectious 

specialist (93; 39.74%). The most three useless statements in opinion of interns were respectively: supervising 

and feedback with university source (15; 6.41%), prescribing with suggestion of a microbiologist (12; 5.12%) 

and limiting some special antibiotics administration (12; 5.12%). Their attitude toward factors influencing on 

prescribing antibiotics were resulted as: poor in 30 interns (12.80%), moderate in 165 interns (70.5%) and 39 

interns (16.7%) good. There was significant relation between gender (P=0.001) and type of ward (P=0.001) with 

attitude and no meaningful relation between grade (P=0.656) and attitude. 
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Practice and behavior: 

 Most of interns (102; 43.6%) had prescribed lower than two antibiotic families in the last week. Others had 

prescribed as: 90 of them (38.5%) between 3 to 5, 27 of them (11.5%) more than five and 15 of them (6.4%) no 

family types of antibiotics. Pattern of number of antibiotic administration during last week was in this way: 

lower than two times (126; 53.8%), between 3 to 5 times (57; 24.4%) and more than 5 times (36; 15.4%). 87 

interns (37.2%) had lower than 2 patients during last week, 72 of them (30.8%) had more than 5 patients, 54 of 

them (23.1%) had 3 to 5 patients and other had no patients which administered them antibiotics. 87 interns 

(37.2%) said that they were educated for antibiotic prescribing and majority of them (147; 62.8%) had no 

education during last year. Between whose had education during last year, most of them (45; 60%) had been 

educated by informal education, 18 of them (24%) by lecture and 12 of them (16%) by individual learning about 

antibiotic administration. 120 interns (51.3%) expressed that they had been educated in the curriculum of 

general physician about antibiotic prescribing. Majority of interns believed that the most sources for learning 

antibiotic prescribing are respectively: learning in educational visits (1.19±1.66), curriculum of internship stage 

(1.06±1.67), studying scientific book in this field (0.99±1.58), curriculum of apprenticeship stage (0.91±1.63), 

knowledge of the experience of professors of the university (0.76±1.38) and internet databases (0.68±1.26). 

Majority of them prescribed antibiotics based upon guidelines (84; 35.9%). 48 interns (20.5%) said that they 

administered antibiotics based on former experience, 39 of them based on consulting with infectious specialist 

(16.7%), 15 of them (6.4%) based on consulting from senior colleague and others had no comment about this. 

 
Table 3: Questions about the attitude of respondents toward factors influencing on prescribing. 

Statements evaluating factors influencing on prescribing 

Using pharmaceutical representator 

Limiting antibiotic administration 

Prescribing with suggestion of a pharmacist  

Prescribing with suggestion of a control of infectious team 

Limiting some special antibiotics administration  

Developing a management team for antimicrobial administration 

Computer based prescribing system 

Availability to resistance data 

Prescribing with suggestion of a supervision colleague  

Prescribing with suggestion of a microbiologist  

Supervising and feedback with university source  

Prescribing with suggestion of an infectious specialist  

Developing educational workshop about rationale administration of antibiotics  

Availability of antibiotic administration guidelines for interns  

Annunciation of MRSA prevalence every year in educational hospitals of university 

Writing endemic guidelines beside using international guidelines by helping specialists 

Developing a list containing wide-spectrum antibiotics which need to verify by infectious specialist or microbiologist  

Protocol for changing intravenous to oral antibiotics 

Availability to microbiologist for consulting  

Availability to clinical pharmacist in educational hospitals 

 

 Practice of interns toward antibiotic prescribing is listed in table 4. Practice of interns was good in 42 cases 

(17.9%), moderate in 162 cases (69.2%) and poor in 30 cases (12.8%). There was significant relation between 

sex and intern’s level of practice (P=0.002) which was better in male interns. Ward of interns and level of 

practice also had a meaningful relation (P=0.001) which was better in pediatrics and internal medicine wards; 

but there was no significant relation between grade of interns and their level of practice (P=0.481). 

 
Table 4: The questions about interns’ practice toward antibiotic prescribing.  

Statements Very sure 

(number, 

percent) 

Sure 

(number, 

percent) 

I don’t know 

(number, 

percent) 

unsure 

(number, 

percent) 

Very unsure 

(number, 

percent) 

P 

Using combinatory therapy if it will 
be necessary 

99, 42.3% 39, 16.7% 18, 7.7% 75, 32.1% 3, 1.3% 0.001 

Programming for antibiotic therapy 

duration 

114, 48.7% 39, 16.7% 24,10.3% 54, 23.1% 3, 1.3% 0.001 

Programming for simplifying, 
making effective or stopping 

antibiotic therapy 

93, 39.7% 30, 12.8% 24, 10.3% 84, 35.9% 3, 1.3% 0.001 

Choosing suitable antibiotic 108, 46.2% 36, 15.4% 21, 9.0% 66, 28.2% 3, 1.3% 0.001 

Not using antibiotic when the 
disorder was not severe or diagnosis 

is uncertain 

87, 37.2% 30, 12.8% 30, 12.8% 84, 35.9% 3, 1.3% 0.001 

Choosing dose of appropriate 
antibiotic 

114, 48.7% 15, 6.4% 21, 9.0% 84, 35.9% 0 0.001 

Choosing type of using antibiotics 

(Intravenous or oral) 

93, 39.7% 33, 14.1% 21, 9.0% 84, 35.9% 3, 1.3% 0.001 
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Interpreting microbiological results 87, 37.2% 33, 14.1% 24, 10.3% 87, 37.2% 3, 1.3% 0.001 

Making decision about correct 

diagnosis of infection or sepsis 

96, 41.0% 48, 20.5% 24, 10.3% 66, 28.2% 0 0.001 

 

 Level of knowledge (P=0.299) and attitude toward antibiotic resistance etiology (P=0.364) did not affect 

the practice but attitude of interns toward factors influencing on prescribing antibiotics (P=0.001) affected their 

level of practice positively. 

 

Discussion: 

 Our study provides useful information about the knowledge, attitudes, behavior and the practices of 5th to 

7th year medical students with respect to antibiotic resistance and usage, which may be used to plan suitable 

educational interventions that aim at improving the antimicrobial prescribing and use. The main findings of this 

study are that (i) knowledge of interns toward antibiotic resistance is moderate and in two wards of internal 

medicine and surgery they can get more knowledge, (ii) majority of them believed that antibiotic resistance is a 

national problem, (iii) over-administration of antibiotics is the most important cause of antibiotic resistance 

etiology in their opinion, (iv) availability of antibiotic administration guidelines for interns is the best way to 

rationale antibiotic prescribing, (v) learning in educational visits is the best way for education of antibiotic 

prescribing learning. 

 Antibiotic resistance has become one of the most important topics in global health and by many it is 

considered one of the main threats to public health. This study shows that medical students are well aware of this 

issue. Majority of our respondents believed that it is a national and clinical problem. Similar to our study in a 

research among interns and senior physicians in France, 98% of physicians considered antibiotic resistance as a 

national problem [19], whereas in Huang and et al. study 83% of the Chinese medical students shared this view 

[18]. 

 Our study shows that knowledge of majority of medical students was moderate to poor. As the same 

Humphreys et al. and Ibia et al. found that medical students knowledge on antibiotics and antibiotic resistance 

was limited [20, 21] which is a risk for inappropriate prescribing of antibiotics. This implies that the education, 

that medical students rely upon, is not sufficient enough to teach students how to use antibiotics in a responsible 

way. Similar to our study, study in Jordan in 2012 by Suaifan et al. and in 2011 by Shehadeh et al. that highlights 

existing of low knowledge of medical students toward antibiotic resistance, despite their more knowledge than 

non-medical students [22, 23]. Unfortunately there are studies that indicate that physicians’ knowledge about 

proper use of antibiotics and AR are also insufficient. Hussain et al. concluded that the use of new agents to treat 

MRSA seldom were in accordance with the European or US licensed indications and often inappropriate and 

sometimes even dangerous [24]. In addition Cadieux et al. found that inappropriate antibiotic prescribing 

behavior tended to increase with time in practice and concludes that physicians who have been in practice longer 

and physicians with high-volume practices also tended to prescribe antibiotics inappropriately [25].  

 100% of our respondents knew that antibiotics should not be used for common cold or viral infection 

symptoms. But in Huang and et al. study more many medical students believed that antibiotics can speed up 

recovery of common cold, cough and a number of other related illnesses arising from viral infections [18]. 

Although there is clear evidence that antibiotics do not alter the course of the common cold, in contrast to our 

study the majority of clinicians acknowledge that antibiotics were prescribed too often in such conditions [26,27] 

which can misguide students and put them at unnecessary risk for contracting infections with resistant pathogens. 

Various studies have similarly reported that more than 60 per cent of their participants believed that antibiotics 

should be prescribed for viral illnesses [14,17]. This showed that education in this issue were good in our 

university for interns.  

 In our study grade of interns did not affect the level of knowledge, attitude and practice. But in Huang and et 

al. study it was gradually elevated with a peak in 4th year in medical students [18] that because of type of 

respondents in their study which was from 1st year to final year but in our study we involved 5th year medical 

student whom passed the pharmacology lessons and were in the hospital environment and practice. Our result 

showed that learning in educational visits, developing curriculum of internship stage, studying scientific book in 

this field, developing curriculum of apprenticeship stage, knowledge of the experience of professors of the 

university and internet databases are the most ways to learn about antibiotic resistance, respectively and most of 

interns prescribed antibiotics based upon guidelines, former experience, consulting with infectious specialist, 

consulting from senior colleague, respectively. The medical education strategies should aim, not only to increase 

the knowledge, but also to change the behavior and to improve the patient outcomes [29]. They have to be 

tailored as per the youngsters development, capabilities and experience [14]. Apart from teaching about antibiotic 

prescribing, the principles of the protocol development for antibiotic use in health care facilities, should form an 

integral part of the undergraduate training [17]. 

 Providing clear guidelines for medical practitioners can provide effective route to prudent and rational use of 

antibiotics. Our study provides an important insight regarding their knowledge, attitudes, perceptions and 

practices of interns which can be considered, in order to plan for an effective undergraduate curriculum regarding 
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antibiotic resistance and usage. Our study showed that knowledge, attitude and practice toward antibiotic 

resistance and prescribing are in the moderate range which can be better by the suggestions and need assessment 

from interns. Internal medicine and surgery and pediatrics are the wards in which education about antibiotics in 

our university and antibiotic education can be encouraged by the way interns wanted. 
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