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INTRODUCTION

Antimicrobial resistance (AMR) is a serious threat to global public health. It increases morbidity and mortality, and is
associated with high economic costs due to its health care burden [1]. Antibiotic resistance is one of the world’s most
fatal health issues with attributed mortality rate is 700,000 [2]. AMR has led to adverse consequences, including severe
ilinesses, more prolonged admission to hospital, increased healthcare costs, an overburdened public health system,
treatment failure, increased costs in second-line-drugs, and even increased mortality rates. Without prompt action, the
yearly death toll could reach 10 million by 2050, which is more than deaths resulting from cancer, measles, cholera, and
traffic accidents combined [3].

Annually about 33,000 people will die in the European Union and European Economic Area (EU/EEA) due to an
infection with a resistant bacterial strain by 2050 [4]. The hospital stays for patients with AMR averages around 13 days,
causing an additional 8 million hospital days annually, with cost up to US $29,000 per patient [5]. In recent decades,
the development of new antibiotics has declined sharply, where only three new antibiotics received FDA approval in
the last 30 years [6]. The lack of antibiotic development requires the conservation of existing ones. The misuse of

Almadah et al. Alq J Med App Sci. 2024;7(4):916-926 916


https://journal.utripoli.edu.ly/index.php/Alqalam/index
mailto:s.gazeti@zu.edu.ly
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.54361/ajmas.247403
https://orcid.org/0009-0008-5070-6702

AlQalam
Alq J Med App Sci l
.\ SR
https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

antibiotics has been linked to both patients and/ or physicians who irresponsibly prescribe these medications, the
unreasonable prescribing of antibiotics is a vital public health problem, this includes antibiotics consumed for self-
recognized symptoms or un-official medical consultation. Misutilization of antibiotics includes failure to complete the
course duration, missing doses, self-medicating, and using inappropriate type of antibiotics. Other factors affecting
antibiotic therapy misuse are the patient's knowledge of antibiotics, expectation of therapy, physician's experience and
pharmaceutical marketing [7] and a study in Saudi Arabia has shown that community pharmacies non-prescribed sale
of antibiotics ranged from 63-82% [8]. A systematic review of Chinese patients with upper respiratory infections showed
that more than 80% prescribed antibiotics [9]. A previous study conducted by medical students in the United States
showed that university students tend to misuse antibiotics and emphasized the need for further education and feedback
on antibiotic prescribing to help control antimicrobial overuse and misuse [10].

In Zawia, taking antibiotic without prescription was found to be alarming and the health issues will rise as a result of
antibiotic misuse and focusing on the experiences of medical students with antibiotics use showed that about 40% of
participants (pharmacy students) had antibiotics without a prescription, also, about 40.0% of the students reported that
they bought antibiotics from pharmacy without a physicians' prescription as reported in Fathi M. Sherif survey and his
college’s [11]. In addition, a prevalent prescribing (misuse and overuse) of antibiotics by more than 25% of the patients
had been reported in Libya [12-13]. Medical students are particularly important since they will be the future leaders in
clinic practice, responsible for antibiotic prescription and communication about antibiotic use with their patients. To
promote judicious use of antibiotics, adequate training should be provided to undergraduate medical students regarding
proper prescribing, dispensing and use of antibiotics. Self-medication has not been well studied among health students
in Africa. This study was undertaken among third- and fourth-year medical students at University of Zawiya, faculty of
medicine, Libya to assess their Knowledge, Attitude and Practices (KAP) regarding antibiotics used and resistance's.
Obijective: Inappropriate antibiotic use leads to antibiotic resistance. This has become a serious global crisis, with more
multi-drug resistant infections and fewer effective antibiotics available. This study aims to understand knowledge,
attitude, and practice (KAP) with respect to antibiotic use for self-limiting illnesses among medical students in faculty
of medicine Zawia University.

METHODS

Study design

This study was carried out using a cross-sectional design; a pretested, pre-validated structured questionnaire was
administered to a sample of 110 after obtaining verbal informed consent to participate in the study. This study was
undertaken in Faculty of Medicine, University of Zawia, Zawia, Libya during October and November, 2023. The
respondents were the students in (111 3rd and IV 4th grades) with in academic year.

Study questionnaire

The questionnaire was developed by reviewing available questionnaires in the literature [16] and reported items
influencing individual choice of using and misusing antibiotic therapy. The respondents completed a self-administered
guestionnaire. Assistance was provided by the interviewer whenever requested. Comparability with those surveys and
the validity of the instrument were important factors in determining which questions to be included in this survey. Every
effort was made during the literature review to ensure content validity. Moreover, various drafts of the questionnaire
were evaluated individually by two clinical pharmacists in order to ensure face validity and to be applicable.

A preliminary test was applied on representative sample (around 18.18% of the target sample) (h= 20) to address any
ambiguity in the questions and to determine whether the data would provide reliable information (change some terms
for more clarification). Data collected during this pilot part of the study were excluded from the final data analysis.
The questionnaire questions divided into four sections: The first section covered participant’s demographic data such as
sex and age. The second section involved students’ knowledge on the purpose of using antibiotics, such as can antibiotics
be used to cure viral infections? The third and fourth section enclosed attitude and practice of respondents on antibiotics
as: Do you prefer to use antibiotics when you: runny nose, common cold?. Questions on the duration over which the
antibiotic was taken, source of the antibiotic supply, etc., were also incorporated.

Statistical analysis

All data obtained by questionnaire were coded, entered, and analyzed using Statistical Package for Minitab program
version 13 for Windows, developed by Minitab Inc. The analysis of answers for other questions involved descriptive
quantitative statistics, for example, frequency and percentage. The differences in the participants’ responses were
analyzed with Chi-square test. The 0.05 level of significance was used as a cutoff for statistical significance.
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RESULTS

Socio-demographic characteristics of respondents

A total of 110 (85.9%) of the 128 medical students who were participated in this study. As shown in table 1, majority
of the respondents were female, comprising of 79 (71.8%) students, the majority of the respondents (46, 41.8%) were
ages of 22 years and 1 participant (0.9%) were 27 years old, Majority of the respondents 67 (60.9%) were in the grade
four (clinical classes), were 43(39.1%) in grade three (premedical classes). A total of student’s 56(50.9%) where had
information about antibiotics uses from Health professional compare with (13.9% & 10.9) had information from others
and relative respectively.

Table 1. Demographic Characteristics of Participants(n=110)

Variables N | %
Sex
Male 31 28.2
Female 79 71.8
Age
21 6 5.5
22 46 41.8
23 44 40.0
24 4 3.6
25 7 6.4
26 2 1.8
27 1 0.9
Residence
Rural 53 48.2
Urban 57 51.8
Marital status
Single 106 96.4
Married 4 3.6
Graduation level
3 grade 43 39.1
4™ grade 67 60.9
Family income
< 1000 16 145
1000-3000 62 56.4
> 3000 32 29.1
Source of information
Relatives 12 10.9
Friends 11 10.0
Society 10 9.1
Health professional 56 50.9
Radio/TV (Mass media) 6 5.5
Others 15 13.6
Total 110 100.0

Knowledge, attitudes and practice of student on antibiotic uses

As showed in table 2, to assess the knowledge of antibiotic uses among the respondents, a total of Nine questions were
asked in this study, the highest number of participants (97.3%) were responded to the statement that antibiotics are
useful in fighting bacterial infections correctly, while only 23 students thought that antibiotics cure viral infection
(20.9%). Additionally, a significant proportion recognized the importance of completing a full course of antibiotics
(86.4%) and the potential negative consequences of frequent and unnecessary antibiotic use (94.5%). Furthermore, a
large majority acknowledged the impact of improper antibiotic use on future antibiotic effectiveness (82.7%) and the
increased difficulty of treating bacterial infections with frequent antibiotic use (91.8%). However, there were some
misconceptions, as a small proportion of respondents incorrectly believed that antibiotics have the same effects as anti-
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inflammatory drugs (8.2%). The overwhelming majority of respondents expressed a desire for more education on
antimicrobial use and resistance (96.4%).

Table 2. Statements used to assess antibiotic Knowledge among Participants.

Statements Answer N %
Can antibiotics be used to cure bacterial infections? s 20 e

No 3 2.7
L . . Yes 23 20.9
Can antibiotic be used to cure viral infections? NoO 87 79.1
Once the symptoms are relieved, one should immediately Yes 15 13.6
stop using antibiotics No 95 86.4
Do you think that frequent & unnecessary use of antibiotics Yes 104 94.5
has any negative consequences? No 6 55
We will have few antibiotics to use in the future if we do not Yes 91 82.7
use antibiotics properly No 19 17.3
The more frequently people use antibiotics, the more difficult Yes 101 91.8
it will be to treat bacterial infections No 9 8.2

L. .. Yes 9 8.2
Antibiotics have the same effects as anti- inflammatory drugs NoO 101 918
Would like more education on antimicrobial use and Yes 106 96.4
resistance No 4 3.6

Regarding to attitude of student on antibiotics in table 3, the majority of respondents recognized antibiotic overuse as a
serious problem in Libya (94.5%). However, there were predilections for antibiotic use in certain situations, with a
significant proportion expressing a preference for antibiotics when experiencing symptoms such as sore throat (61.8%),
fever (34.5%), and diarrhea (31.8%). Particularly, there were also instances where respondents showed a more
appropriate attitude, with a majority expressing a preference against antibiotic use for symptoms like cough (70.0%),
runny nose (77.3%), and common cold (55.5%).

Table 3. Statements used to assess antibiotic attitude among Participants.

Statements Answer N %
Do you think antibiotic overuse is a serious problem KE)S 1(2)4 914é5
i .
In Libya: Unknown 4 3.6
Do you prefer to use antibiotics when you have sore Yes 68 6138
No 33 30.0
throat?
Unknown 9 8.2
- Yes 17 15.5
Do you prefer to use antibiotics when you have a No 77 0.0
cough?
Unknown 16 14.5
I Yes 11 10.0
Do you prefer to uiﬁna:tlggggs when you have a No 85 773
y nose: Unknown | 14 | 127
Do you prefer to use antibiotics when you have a e £8 GO
common cold? No 61 555
' Unknown 16 145
Do you prefer to use antibiotics when you have a Yes 38 34.5
fever? No 58 52.7
' Unknown 14 12.7
Do you prefer to use antibiotics when you have Yes 35 31.8
diarrhea? No 57 >138
' Unknown 18 16.4
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Understandings into the practices of respondents regarding antibiotics as in table 4 shows a significant proportion of
respondents reported taking antibiotics for respiratory issues (34.5%) and urinary tract symptoms (35.5%) in the last
few months. Additionally, a substantial number of respondents obtained antibiotics directly from a pharmacy (44.5%)
without a prescription, indicating potential misuse. Furthermore, the majority of respondents did not discontinue
antibiotic therapy once their symptoms subsided (71.8%), and a considerable number admitted to keeping leftover
antibiotics for future use (42.7%). This behavior can contribute to inappropriate antibiotic use and the development of
antimicrobial resistance.

Table 4. Statements used to assess antibiotic practice among Participants.

Statements Answer N %
Cough 13 11.8
Diarrhea 11 10.0
Fever 21 19.1
For what health problem you Respiratory 38 34.5
took the antibiotic(s) in the last Injury/Wound 13 11.8
few months? Urinary tract symptoms 39 355
Headache 7 6.4

Colic 5 4.5
Other 28 25.5

Examined/consult healthcare professional

. and prescribed by him/her 58 521
Whe;f] tciié)?o);ioclés?’e)t the Directly bought from pharmacy 49 44.5

' Lend from other family member, neighbor 1 0.9

Bought from non-pharmacy source 2 1.8
Did you discontinue therapy once Yes 31 28.2
your symptoms subside? No 79 71.8
Do you keep leftovers antibiotics Yes 47 42.7
for future use? No 63 57.3
Never 35 31.8
How often do you use non- Rarely 61 55.5
prescribed antibiotics? Often 12 10.9
Very often 2 1.8

Relation between participants’ characteristics and knowledge, attitude and practices about antibiotic use

The results in table 5 compared the knowledge about antibiotics between sex and the results in table 6 compared the
knowledge about antibiotics between student grade. In general, both males and females demonstrated a strong awareness
that antibiotics can be used to cure bacterial infections, with no significant difference between the genders (p = 0.271).
However, there were distinguished differences in responses to other questions. For instance, a significantly higher
percentage of males knew that antibiotics cannot be used to cure viral infections compared to females (p = 0.019).
Similarly, there were significant differences in responses regarding the belief that antibiotics have the same effects as
anti-inflammatory drugs (p = 0.007). Nevertheless, there were significant differences in the understanding of when to
stop using antibiotics once symptoms are relieved, with a notably higher percentage of 4" grade students (95.5%)
correctly accepting the need to stop antibiotic use compared to 3" grade students (27.9%, p < 0.001). Finally, while
there was a trend towards more 4™ grade students expressing a desire for more education on antimicrobial use and
resistance compared to 3rd-grade students, this difference was not statistically significant (p = 0.077).

Table 5. Comparison between male and females in terms of their knowledge about antibiotics

. Male Female
Variables Answer Count % Count % P-value
Can antibiotics be used to cure bacterial Yes 31 100.0 76 96.2 0271
infections? No - - 3 38 '
Can antibiotic be used to cure viral infections? es 11 355 12 152 0.019
No 20 64.5 67 84.8
Almadah et al. Alq J Med App Sci. 2024;7(4):916-926 920
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Once the symptoms are relieved, one should Yes 2 6.5 13 16.5
immediately stop using antibiotics 0.169
No 29 93.5 66 83.5
Do you think that frequent & unnecessary use of Yes 31 100.0 73 92.4 0.252
antibiotics has any negative consequences? NoO : : 6 76 '
We will have few antibiotics to use in the future if Yes 23 74.2 68 86.1 0.115
we do not use antibiotics properly No 8 258 11 139
The more frequently people use antibiotics, the
more difficult it will be to treat bacterial Yes 25 80.6 76 9.2 0.138
infections No 6 194 3 3.8
Antibiotics have the same effects as anti- Yes 5 16.1 4 5.1 0.007
inflammatory drugs No 26 83.9 75 94.9 '
Would like more education on antimicrobial use Yes 29 93.5 77 97.5 0.057
and resistance No 2 6.5 2 2.5 '

Table 6. Comparison between 3" grade and 4th grade in terms of their knowledge about antibiotics

. 3rd grade 4th grade
Variables Answer Count % Count % P-value
Can antibiotics be used to cure bacterial Yes 42 97.7 65 97.0 0.836
infections? No 1 2.3 2 3.0 '
Can antibiotic be used to cure viral Yes 9 20.9 14 20.9 0.997
infections? No 34 79.1 53 79.1 '
Once the symptoms are relieved, one should Yes 12 27.9 3 4.5 <0.001
immediately stop using antibiotics No 31 72.1 64 95.5 '
Do you think that frequent & unnecessary use Yes 41 95.3 63 94.0 0.141
of antibiotics has any negative consequences? No 2 4.7 4 6.0 '

We will have few antibiotics to use in the Yes 36 83.7 55 82.1 0.766
future if we do not use antibiotics properly No 7 16.3 12 17.9 '
The more frequently people use antibiotics, Yes 39 90.7 62 92.5
the more difficult it will be to treat bacterial 0.825

infections No 4 9.3 5 7.5
Antibiotics have the same effects as anti- Yes 6 14.0 3 4.5 0.731
inflammatory drugs No 37 86.0 64 95.5 '
Would like more educatl_on on antimicrobial Yes 41 95.3 65 97.0 0077
use and resistance

For the assessment of attitude of student in relation to sex, the findings indicate that there are some differences in
attitudes toward antibiotic use between males and females. For instance, a higher percentage of females expressed a
belief that antibiotic overuse is a serious problem in Libya compared to males, although the difference was not
statistically significant (p = 0.080). Additionally, there were differences in preferences for antibiotic use when
experiencing symptoms such as sore throat, cough, runny nose, common cold, fever, and diarrhea, although many of
these differences were not statistically significant. These results suggest that while there are some differences in attitudes
toward antibiotic use between males and females, many of these differences were not statistically significant that
explained in table 7.

The results show that there were significant differences in the attitudes of 3@ & 4" grade students regarding the use of
antibiotics for various common symptoms. Specifically, as showed in table 8, 4™ grade students expressed a stronger
preference for using antibiotics when they have a sore throat, a runny nose, a common cold, and a fever compared to 3"
grade students. These differences were statistically significant, with p-values less than 0.05 for each of these symptoms.
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Table 7. Comparison between male and females in terms of their attitude about antibiotics

Questions Answer Male Female P-
Count % Count | % value
. I . . Yes 27 87.1 77 97.5
Do you think ?:;:g:gtilﬁ oL\i/grL;ie is a serious No 1 32 1 13 0.080
P ya: Unknown | 3 9.7 1 | 13
Do you prefer to use antibiotics when you have YNes 253 7;' '12 gg g;g 0.138
sore throat? ° : : '
Unknown 3 9.7 6 7.6
o Yes 8 25.8 9 11.4
Do you prefer to use antibiotics when you have No 19 613 58 734 0170
a cough?
Unknown 4 12.9 12 15.2
S Yes 6 19.4 5 6.3
Do you prefer toau§3r?:tll;:)9$'ggs when you have No 23 742 62 785 | 0.076
y nose: Unknown | 2 65 | 12 | 15.2
I Yes 9 29.0 24 30.4
Do you prefer tg ::Jg?n?:;l::%tllgi when you have No 16 516 45 570 0.665
) Unknown 6 194 10 12.7
T Yes 14 45.2 24 30.4
Do you prefer to usgl ?QJL?LOUCS when you have NoO 12 38.7 6 582 | 0.182
' Unknown 5 16.1 9 114
I Yes 9 29.0 26 32.9
Do you prefer to use antibiotics when you have No 16 516 a1 519 | 0.843
diarrhea?
Unknown 6 194 12 15.2
Table 8. Comparison between 3" grade and 4" grade in terms of their attitude about antibiotics:
. 3rd grade 4th grade P-
Questions Answer Count % Count | % value
Do you think antibiotic overuse is a serious Yes 38 88.4 66 98.5
problem in Libya? No 2 4.7 . . 0.062
Unknown 3 7.0 1 1.5
T Yes 20 46.5 48 71.6
Doyou prefer touse antibioticswhenyou g 1456 | 19 | 284 | <0001
’ Unknown 9 20.9 -
o Yes 8 18.6 9 13.5
Do you prefer to use antibiotics when you No 25 581 52 775 | 0.062
have a cough?
Unknown 10 23.3 6 9.0
S Yes 7 16.3 4 6.0
DEpes preLe;V?a“f_fj::t'g'ozggs i) L No 26 | 605 | 59 | 88.0 | 0.003
y nose: Unknown | 10 | 233 | 4 | 60
. Yes 16 37.2 17 25.4
Do you prf];e\fetg ggfn?;‘;'r?:%tl'gi when you No 17 | 395 | 44 | 656 0017
' Unknown 10 23.3 6 9.0
T Yes 19 44.2 19 28.4
Do you prefer;gyeszz;:\f;?—?tlcs when you No 16 372 ) 626 | 0.030
) Unknown 8 18.6 6 9.0
A Yes 14 32.6 21 31.3
Do you prefeL;‘\’/:Zﬁ;ﬂg;‘i}'cs when you No 18 | 419 | 39 | 582 0081
' Unknown 11 25.5 7 10.5

The table 9 presents a comparison between males and females in terms of their practices regarding antibiotics. For the
first question regarding the health problems for which antibiotics were taken, there are significant differences in the
percentages of males and females reporting cough as the reason for antibiotic use (22.6% for males and 7.6% for females,
p = 0.028). However, for other health problems, the differences were not statistically significant. Regarding the source
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of antibiotics, there were no statistically significant differences between males and females in terms of obtaining
antibiotics from healthcare professionals, pharmacies, or other sources. There were significant differences in the
frequency of non-prescribed antibiotic use, with a notably higher percentage of females reporting never using non-
prescribed antibiotics compared to males (40.5% for females and 9.7% for males, p < 0.001).

Table 9. Comparison between male and females in terms of their practice about antibiotics

Questions Answer Male Female P-
Count | % | Count | % value
Cough 7 22.6 6 7.6 | 0.028
Diarrhea 5 16.1 6 7.6 0.180
Fever 9 29.0 12 15.2 | 0.097
pr;;’lgr‘]’q"';f‘)tuht%eglt(hthe Respiratory 8 | 258 | 30 | 380 0227
L . Injury/Wound 3 9.7 10 12.7 | 0.663
antibiotic(s) in the last -
few months? Urinary tract symptoms 8 25.8 31 39.2 | 0.185
Headache 2 6.5 5 6.3 0.981
Colic 3 9.7 2 2.5 0.106
Other 8 25.8 20 25.3 0.958
Exammed/consult_healthcar_e professional 14 452 44 557
e T e e _and prescribed by him/her
antibiotic(s)? Directly bought from pharmacy 15 48.4 34 43.0 | 0.304
’ Lend from other family member, neighbor 1 3.2 - -
Bought from non-pharmacy source 1 3.2 1 1.3
Did you discontinue Yes 10 323 21 26.6
therapy once your 0.552
symptoms subside? No 21 67.7 58 73.4
Do you keep leftovers Yes 12 38.7 35 443
antlblotll(jzefgr future No 19 613 m 55.7 0.594
How often do you use Never 3 9.7 32 40.5
: Rarely 27 87.1 34 43.0
non-prescribed <0.001
antibiotics? Often 1 3.2 11 13.9
Very often - - 2 2.5

In compares the practices related to antibiotics between 3 & 4™ grade students, the results show table [10], that there
were several significant differences in the practices of 3" & 4™ grade students regarding antibiotic use. Specifically, 4™
grade students were more likely to keep leftover antibiotics for future use compared to 3" grade students (52.2% for 4%
grade and 27.9% for 3rd grade, p = 0.012). Moreover, there were significant differences in the frequency of non-
prescribed antibiotic use, with a higher percentage of 4™ grade students reporting using non-prescribed antibiotics rarely
compared to 3" grade students (46.3% for 4" grade and 69.8% for 3™ grade, p = 0.003).

Table 10. Comparison between 3rd grade and 4th grade in terms of their practice about antibiotics.

. 3rd grade 4th grade P-
Questions Answer Count | % | Count | % | value
Cough 8 18.6 5 7.5 | 0.077
Diarrhea 3 7.0 8 11.9 | 0.397
Fever 11 25.6 10 14.9 | 0.165
For what health problem Respiratory 13 30.2 25 37.3 | 0.446
you took the antibiotic(s) in Injury/Wound 3 7.0 10 14.9 | 0.208
the last few months? Urinary tract symptoms 11 25.6 28 41.8 | 0.083
Headache 4 9.3 3 4.5 | 0.312
Colic 2 4.7 3 4.5 | 0.966
Other 8 18.6 20 29.9 | 0.186
Examined/consult healthcare professional
Where did you get the and prescribed by him/her 21 48.8 37 2 0.589
antibiotic(s)? Directly bought from pharmacy 20 46.5 29 433 :
Lend from other family member, neighbor 1 23 - -
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Bought from non-pharmacy source 1 2.3 1 1.5
Did you discontinue therapy Ve 15 34.9 16 23.9
once your symptoms 0.211
subside? No 28 65.1 51 76.1
Do you keep leftovers Yes 12 27.9 35 52.2 0.012
antibiotics for future use? No 31 72.1 32 47.8 )
Never 11 25.6 24 35.8
How often do you use non- Rarely 30 69.8 31 46.3 0.003
prescribed antibiotics? Often - - 12 17.9 ;
Very often 2 4.7 - -

DISCUSSION

Prescribers' understanding of antibiotic use is crucial since antibiotic misuse is a major contributor to antimicrobial
resistance, a global health concern. This is the first study to examine medical students' beliefs, knowledge, and behaviors
around the use of antibiotics and antibiotics resistance. This study was the first to look into Zawia University medical
students' knowledge, attitudes, and practices about the use of antibiotics.

In our study high proportion of participants (97%) reported that antibiotics are used for bacterial infections, only 20 %
of them thought that antibiotic used for viral infection, this results coincides with result of other study done in Zawia
University (pharmacy college),where the respondent were alert to that antibiotics are used for bacterial infection [11]
and are much better than those obtained from a survey conducted in Jordan among adult Jordanians where only 32.9%
agreed that antibiotics are effective only against bacteria [14]. Similar result was observed in a study done in Ethiopia;
the highest number of participants (59.9%) were responded to the statement that antibiotics are useful in fighting
bacterial infections correctly [15]. However, a sizable portion of participants indicated that they preferred to use
antibiotics when they had symptoms like fever (34.5%), diarrhea (31.8%), or sore throat (61.8%). These findings are in
line with previous research done by (Shahpawee NS) and their group, that revealed a number of misconceptions about
the use of antibiotics for viral infections [16].

The common cold is a virus-related disease that in most situation the etiology can be Rhinovirus. Bacterial co-infections
are very rare. Antibiotic treatment is not necessary in otherwise healthy young adults with common colds. In the present
study, students’ behavior with regards to antibiotic use were found to be satisfactory and were aware of the misuse of
antibiotics, in spite of all these wrong belief and practices among few participants.

Regarding the evaluation of students' attitudes concerning sex, the results show that opinions toward the use of
antibiotics differ somewhat between boys and girls, however many of these variations were not statistically significant.
Our results are consistent with those of Shehadeh et al.'s [14], study on the Jordanian community, which found that there
was no statistically significant difference in the overall scores between male and female participants roughly 50% of
male and female participants had fewer than 50% of right responses. However, our results showed significant differences
in the frequency of non-prescribed antibiotic use, with a notably higher percentage of females reporting never using
non-prescribed antibiotics compared to males (40.5% for females and 9.7% for males, p < 0.001). Which in line with
Ghaieth, et al study on antibiotics Self-medication in Benghazi City [17], and are contradictory to Kumar et al. results,
in which they have shown more than 80% of self-medication was contributed by females [18]. Strikingly, the findings
that, there were significant differences in the attitudes of 3" & 4" grade students regarding the use of antibiotics for
various common symptoms. 4" grade students stated a greater preference for using antibiotics when they have a sore
throat, a runny nose, a common cold, and a fever compared to 3™ grade students. These differences were statistically
significant, with p-values less than 0.05 for each of these symptoms.

When examining the antibiotic practices of third- and fourth-graders, the results indicate that there are a number of
important distinctions between the two groups of students. Specifically, fourth-graders were more likely than third-
graders to save any leftover antibiotics for later use (p = 0.012; 52.2% of fourth-graders and 27.9% of third-graders).
Moreover, there were significant differences in the rate of non-prescribed antibiotic use, with a higher percentage of
4th-grade students writing using non-prescribed antibiotics rarely compared to 3rd-grade students (46.3% for 4th grade
and 69.8% for 3rd grade, p = 0.003). This result consistent with Benghazi city study between medical &non-medical
students, where medical students who enrolled in higher classes practice antibiotics self-medication more than their
colleagues in lower classes [17]. Also, our finding is in accordance with the results reported by Osemene and Lamikanra,
where a proportional relation between self-medication and students’ class level in the university was reported [19].
The use of leftover antibiotics and antibiotic sharing by the respondents showed the non-compliance with antibiotic
therapy and showed that the knowledge on antibiotic use is still lacking. Accordingly, it is important for healthcare
providers to highlight the importance of taking antibiotics for the full course and advise patients not to stop taking
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antibiotics when the condition is better and the principle causes of the emergence and the dissemination of resistant
organisms is failure to implement policies and programs in preventing infections as well failure to follow the
antimicrobial usage guidelines strictly. Interactive learning between pharmacology and microbiology helps in coherent
antimicrobial prescribing actions with infection control.

Since antibiotic resistance among pathogenic microorganisms is a matter of worldwide concern, the prescribers should
know the microorganism sensitivity pattern before prescribing it. Exercises in small groups that help students practice
patient education techniques and appropriate antibiotic usage have to be a significant component of the students'
education curriculum, which should also aim to change the behaviour and to improve the patient outcomes along with
the knowledge [20]. Outcome-based education for educating the students about antibiotics, maximize their effective and
efficient use and minimize the development of resistance as a prescriber [21]. The principles of the protocol development
for antibiotic use in health care facilities should form an integral part of the undergraduate teaching [22].

CONCLUSION

Antibiotic use among medical students is common, and reproduces antibiotic misapplication or abusive behavior in the
public. This study exposed an important awareness concerning the separate between medical students’ knowledge about
antimicrobial resistance, and appalling attitudes and practices towards antibiotics use. Students wanted further education
on antibiotic use and antimicrobial resistance. Antibiotics resistance can be reduced to a greater extent by providing
medical students with knowledge occasions including antimicrobial prescribing and the ethics of antimicrobial
management. The medical education strategies should attempt to provide adequate training on the rational use of
antibiotics and not only to increase the knowledge but also to change the behaviors and practices among medical students
regarding antibiotics use. Most importantly, there is a need to integrate curriculum on abuse of antibiotics and the
impairment of such practice on short and long course in pre-clinical years and we need for the re-evaluation of the
educational curricula especially, teaching of clinical pharmacology courses in clinical years.
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