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Abstract

Introduction: Self-medication with antibiotics (SMA) is a major health problem in the developing world including the kingdom of Saudi Arabia
(KSA). This practice remains an emerging challenge for the healthcare providers. A few previous studies have estimated the prevalence of
SMA among the general population of KSA, but there had been no such studies on healthcare students.

We aimed to estimate the prevalence of SMA among medical, non-medical students and to evaluate its determinants.

Methodology: A survey-based cross-sectional study using validated questionnaire was conducted amongst students at King Faisal University
in KSA. Chi-square test and logistic regression analysis were applied to identify the determinants of SMA.

Results: The prevalence of SMA was 58.4% with significantly lower proportion among medical students. Tonsillitis was the most common
symptom for which SMA was used and was reported by a significantly higher proportion of medical (54.1%) students. Despite, the awareness
of medical students about SMA is unsafe and mal-practice (79.9%), the prevalence of SMA practice remains high. Logistic regression analysis
showed that students who incorrectly, identified the effectiveness of antibiotics in treating bacterial infections, the reasons of the antibiotics
discontinuation had a higher likelihood to SMA. (OR = 2.16, 95% CI: 1.52-4.503, P = 0.001), (OR = 1.575, 95% CI: 0.923-2.686, P = 0.09),
respectively.

Conclusions: SMA remains noticeably high among the medical students. To overcome this problem, we highly recommend improving the
health education to better address this malpractice and improve the students’ knowledge, attitudes and awareness towards the antibiotics use

and prescription pattern.
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Introduction

Self-medication involves the use of medicines by
individuals to treat self-recognized illnesses,
symptoms, recurrent diseases or minor health problems
[1]. Despite its importance in the healthcare system,
self-medication with antibiotics (SMA) remains one of
the major worldwide public health problems that can
lead to antibiotics resistance due to inappropriate use.
With the widespread of multidrug resistant bacteria, the
antibiotic-resistant infections have spread across the
globe [2]. This can dramatically affect the therapeutic
effectiveness, leading to higher mortality rate [3].

Moreover, several factors including age, gender,
monthly income, place of residence, past successful
experience with antibiotics [4], lack of advice regarding
rational use of antibiotics, overwork of health
professionals, unrestricted availability of antibiotics,
high consultation fees, patient attitudes and the

education level have been reported among the common
determinants of SMA [5-7]. However, these factors
vary among different populations [8]. Recent studies
carried out in Middle-eastern countries including Saudi
Arabia reported high prevalence of SMA ranging from
19-82% [9-15]. In addition, the SMA rate ranges
between 24-90% among University students [16-20].
Intriguingly, high prevalence of SMA has also been
reported among medical students regardless of their
level of knowledge was reported in Jordan and Saudi
Arabia [15,21]. However, these and other studies have
mainly focused on antibiotics prescribing behaviors
rather than attitudes and associated predictors of
antibiotic self-use among student population. In Saudi
Arabia, very few studies have assessed the knowledge
about antibiotics and attitudes towards the use of
antimicrobial drugs, but such studies were conducted on
representative samples of the general population
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[17,22-25]. Indeed, research studies focusing on
healthcare students are lacking.

The medical students, as a future prescribers and
behavioral models for patients have the potential to help
addressing the antimicrobial resistance in their hospitals
and communities. They play an essential role in
increasing the public awareness, alleviating the spread
of antibiotic resistance and limiting the irrational use of
antibiotics [20,26]. Additionally, they showed better
knowledge, and awareness about SMA [27]. SMA is a
common practice among university students worldwide
[28]; with higher rate among undergraduate students
[29]. In Saudi Arabia, SMA practice is an emerging
challenge for the healthcare providers. However, the
prevalence of SMA and its determinants among the
university students remain unknown, particularly
among medical who are exposed earlier to knowledge
about diseases and drugs.

Estimating the prevalence of SMA among student
population is of high importance because this
population represents highly educated segment of the
community with better access to healthcare-related
information.

Therefore, the present study aimed at estimating the
prevalence of SMA among medical and non-medical
students at King Faisal University, in the Eastern
Province of Saudi Arabia, and evaluating their
knowledge, attitudes, practices and behaviors towards
SMA as well as the impact of enabling factors on self-
medication practices with antibiotics.

Methodology
Study design

A cross-sectional survey was designed based on a
validated anonymous self-administered questionnaire.
The study was carried out amongst convenience sample
of medical students and non-medical students.

The interviewed population was 150 medical
students and 150 non-medical students. The
questionnaire was pretested for content, readability,
comprehension and design in a pilot study on 20
randomly selected students from the survey’s intended
population. After piloting and analyzing the
respondents’ feedback, the questionnaire was finalized
after ambiguous and unsuitable questions were
improved or removed based on the results of pretest.
The pretest data were discarded after preliminary
analysis and were not included in the final data analysis.
The study was conducted at the college of medicine at
King Faisal University in the Eastern province of Saudi
Arabia.
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Study instrument

The questionnaire was developed to measure the
prevalence, attitude, practice of students based on a
bibliographical review of previous comparable studies
and taken into account questionnaires previously
validated in other countries [8,30]. A total of 24
questions were included in the final pretested
questionnaire containing both dichotomous (yes or no)
and multiple-choice closed-ended questions, divided
into four parts:

-The first part consisted of eight questions related to
the respondents’ characteristics including age, gender,
marital status, educational level, monthly income,
complementary health insurance, place of residence and
specialty.

-The second part included four questions related to
the prevalence of SMA among the students, the main
reasons for practicing SMA, the antibiotics names used
for self-medication to counter symptoms and the main
sources of the antibiotics supply.

-The third part consisted of seven questions related
to the respondents’ beliefs and knowledge about
(antibiotics indication, symptoms for which they have
used antibiotics, the reason for discontinuation of
antibiotics use, the possible adverse drug reactions and
the common side effects of antibiotics including
resistance). The beliefs of respondents about the safety
of the SMA practice and the effectiveness of SMA
versus the antibiotics prescribed by the health care
provider were also assessed.

-The fourth part contained five questions analyzing
the students’ practices and attitudes towards SMA.
They were asked to indicate the main sources of
information before using antibiotics. There were also
questions regarding the respondents practice towards
antibiotics use such as keeping leftover antibiotics from
the previous course for future use, reviewing the
package leaflet for instructions, checking the expiry
date before self-use. The respondents had to evaluate
themselves and assess their knowledge of antibiotics.

Participation was voluntary without compensation.
The students were encouraged to participate without
any undue pressure. Returning of the completed
questionnaire for each participant was accepted as
consent by the participating students. Informed consent
was obtained from all individual participants in the
study.

Statistical analysis

A descriptive and comparative statistical data
analysis was performed with the SPSS 22.0 software
package. Frequencies and cross tables of preselected

57



Benameur et al. — Determinants of self-medication with antibiotics

variables were calculated and y tests were performed
to identify variables associated with dependent
variables, knowledge of antibiotics and self-
medication. Variables associated with self-medication
at a level of significance P < 0.05 were entered into
logistic regressions analysis, which was used to
compute adjusted odds ratio (OR) and 95% confidence
intervals (95% CI) to assess the independent
associations of the variables with SMA.

Ethical Statement

All procedures performed in studies involving
human participants were in accordance with the ethical
standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.
The anonymity of participants was maintained, and
ethical principles were followed.

Results
General characteristics of the respondents

A total of 300 students agreed to participate in the
questionnaire. Of these, 128 (85%) were medical
respondents and 107 (71.3%) were non-medical
students.

The mean age of the respondents was 20.96 + 0.148
(SD) (median 20; range 18-30). The majority of
respondents (70.6%) were males; of these 54.5% were
medical students and 45.5% were from non-medical
specialty. Most (71.5%) of respondents were from
urban areas with undergraduate level (94.5%). The

Table 1. Socio-demographic characteristics of the respondents.
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general characteristics of the respondents are
summarized in Table 1. Of the total participants, about
six out of ten respondents reported that they self-
medicated with antibiotics. Half of them were medical
students. An association between the prevalence of
SMA and specialty was found (P =0.01).

Prevalence of SMA and its association with
respondents’ characteristics

As shown in Table 2, in terms of SMA, there was a
significant difference between respondents’ groups by
their specialty (P = 0.011). Self-medication was higher
among non-medical students (67.3%). For other
characteristics, no significant differences were
detected, despite the fact that self-medication was
higher among single students (58.7%), male students
(59.1%), with higher monthly income (77.8%), without
complementary health insurance (61%) and those who
are living in urban areas (61.4%).

Respondents’ self-directed use of antibiotics

The respondents were asked about the antibiotics
they were using for self-medication and about the
source of supply. Despite the common usage of
amoxicillin for self-medication purposes, its use was
significantly higher among medical students (40%),
(P = 0.003). Amoxicillin usage followed by Penicillin
and Augmentin was significantly higher among medical
14.7% than non-medical students (5.1%) (P = 0.04).

Characteristics Number (n) Frequency (%)
Gender Female 69 (29.4)
Male 166 (70.6)
Age <20 56 (24.66 )
20-24 154 (67.84)
>24 17 (7.48)
Marital status Single ! 203 (86.38)
Married 32 (13.61)
Educational level Undergraduate 222 (94.5)
Postgraduate 703)
Other 6 (2.6)
Specialty Medical 128 (54.46)
Non-medical 107 (45.53)
Monthly income <1000 SR 166 (70.94)
1000-4000 SR 50 (21.36)
> 4000 SR 18 (7.7)
Complementary health insurance Yes 62 (26.4)
No 173 (73.6)
Place of residence Urban 168 (71.5)
Rural 67 (28.5)
Self-medication with antibiotics Yes 136 (58.4)
No 97 (41.6)

': Single included divorced.
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Table 2. Respondents’ characteristics according to the use of self-medication with antibiotics.

User of self-medication n (%) Non-user of self-medication n (%) Pvalue
Gender
Female 39 (56.5) 30 (43.5) 0711
Male 97 (59.1) 67 (40.9) ’
Marital status
Single ! 118 (58.7) 83 (41.3) 0.793
Married 18 (56.3) 14 (43.8) ’
Education level
Undergraduate 125 (56.8) 95 (43.2) 0.068
Postgraduate 7 (100) 0(0) ’
Other 4 (66.7) 2(33.3)
Specialty
Medicine 64 (50.8) 62 (49.2) 0.011
Non-medicine 72 (67.3) 35(32.7) :
Monthly income
<1000 SAR 95 (57.9) 69 (42.1)
1000-4000 SAR 26 (52) 24 (48) 0.163
> 4000 SAR 14 (77.8) 4(22.2)
Complementary health insurance
Yes 31 (50.8) 30 (49.2) 0.164
No 105 (61) 67 (39) ’
Place of residence
Urban 102 (61.4) 64 (38.6) 0.134
Rural 34 (50.7) 33 (49.3) )
I: Single included divorced; P < 0.05 was considered to be statistically significant.
Figure 1. Main antibiotics used for self-medication to counter Figure 2. Main sources of antibiotics supply for self-
symptoms. Respondents could select more than one statement. medication. P < 0.05 was considered statistically significant.
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Table 3. Main reasons for practicing self-medication with antibiotics among respondents.

Statements Medical students n (%) Non-medical students n (%) P value
Advice of friends/relatives 41 (57.7) 36 (46.8) 0.181
Ease of obtaining drugs 31(43.7) 34 (44.2) 0.952
Past experience 26 (36.6) 39 (50.6) 0.086
Mild illness 21 (29.6) 39 (50.6) 0.009
Lack of time 14 (23.9) 19 (24.7) 0.917
Long waiting time 8(11.3) 19 (24.7) 0.035
Clinic/hospital distance 7(9.9) 12 (15.6) 0.298
Not disclosed 7(9.9) 5(6.5) 0.454
High consultation fees 1(1.4) 4(5.2) 0.203

Frequency and percentage of respondents agreeing on statements; Respondents could agree on more than one statement; P < 0.05 was considered to be
statistically significant.
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Surprisingly, more than 37% of the medical
students’ did not know the name of the antibiotics they
had used without prescription. However, as shown in
Figure 1, this proportion was significantly lower (P =
0.002) than that (63%) of non-medical students.

The main sources of SMA for medical and non-
medical students were community pharmacies 75.8%
and, 68.6% and friends/relatives 46.8% and 53.9%,
respectively. As illustrated in Figure 2, there was a
notable difference between the proportions of
respondents who obtained antibiotics from sources
other than community pharmacy such as online

Table 4. Respondents’ knowledge and beliefs about antibiotics.

J Infect Dev Ctries 2019; 13(1):56-66.

websites (9.7% of medical vs 22.5% of non-medical
students; P < 0.008).

Reasons for SMA among respondents

Table 3 shows several reasons for practicing SMA.
The common reasons reported by medical versus non-
medical students were advice from friends (57.7% ,
46.8%), followed by the ease of obtaining drugs
(43.7%, 44.2% ), past experience (36.6%, 50.6%), mild
illness (29.6%, 50.6%), lack of time for GP consultation
(23.9%, 24.7%) and long waiting time (11.3%, 24.7%),
respectively. Less than one third of medical respondents

Statements Medical Non-medical P value
students n (%) students n (%)

Antibiotics are effective in treating bacterial or viral infections

Correct answer 96 (75.6) 29 (27.1)

Incorrect answer 31 (24.4) 78 (72.9) P<0.001

Symptoms/ailments for which antibiotics were self-medicated

Sore throat 46 (54.1) 22 (26.2) P <0.001

Fever 39 (45.9) 25 (31) 0.046

Coughs 38 (44.7) 33(39.3) 0.475

Runny nose 30 (35.3) 23 (27.4) 0.268

Ear infection 13 (15.3) 14 (16.7) 0.808

Stomach ache 9 (10.6) 14 (16.7) 0.249

Diarrhea 9 (10.6) 21 (25) 0.014

Upper respiratory tract infection 8(9.4) 9 (10.7) 0.778

Burning micturition 3(3.5) 7(8.3) 0.186

Unintentional injury 3(3.9) 10 (11.9) 0.041

Do not know 4.(4.7) 12 (14.3) 0.033

Not disclosed 10 (11.8) 5(6) 0.184

Skin diseases 9 (10.6) 3(3.6) 0.076

The reason of discontinuation of antibiotics use

Correct answer 62 (48.8) 20 (18.7)

Incorrect answer 65 (51.2) 87 (81.3) P <0.001

Antibiotics can cause adverse drug reactions

Correct answer 82 (64.1) 54 (50.5) 0.036

Incorrect answer 46 (35.9) 53 (49.5)

Common side effects of antibiotics

Allergy 45 (35.4) 24 (23.1) 0.041

Antibiotics resistance 64 (50.4) 13 (12.5) P <0.001

Diarrhea 34 (26.8) 26 (25) 0.760

Skin rash 15(11.8) 15 (14.4) 0.557

Vomiting 30 (23.6) 23 (22.1) 0.786

Nausea 31 (24.4) 30 (28.8) 0.447

Do not know 22 (17.3) 39 (37.5) 0.001

Self-medication with antibiotics is as effective as prescribed by

the physician

Yes 59 (46.5) 26 (24.5) 0.002

No 34 (26.8) 41 (38.7)

Do not know 34 (26.8) 39 (36.8)

Self-medication with antibiotics is safe and good practice

Correct answer 102(79.9) 52 (48.6) P <0.001

Incorrect answer 26 (20.3) 55 (51.4)

P <0.05 was considered to be statistically significant.

60



Benameur et al. — Determinants of self-medication with antibiotics

were self-medicated with antibiotics when they had
mild illness compared to higher proportion (50.6%) of
non-medical students (P = 0.009). Moreover, the long
waiting time for GP consultation affected significantly
(P < 0.05) the self-medication frequency of the non-
medical students (24.7%) compared to the medical
participants (11.3%).

Respondents’ knowledge and beliefs about antibiotics
The participants’ level of knowledge about the
effectiveness, resistance and safety of antibiotics are
depicted in Table 4. Most (75.6%) of surveyed medical
students answered correctly the statement about the
effectiveness of antibiotics with a significant difference
(P <0.001) between medical and non-medical students.
When asked about the symptoms for which SMA was
used, tonsillitis (sore throat) was the most common
reported symptom followed by fever and cough.
Tonsillitis was reported by a significant (P < 0.001)
higher proportion of medical (44.1%) than non-medical
(26.2%) students. Similarly fever and cough were
reported by a significantly greater proportion (P < 0.05)
in both cases) of medical and non-medical students
(45.9% medical vs 31% non-medical for fever, and
44.7% medical vs 39.3% non-medical for cough). Other

J Infect Dev Ctries 2019; 13(1):56-66.

significant differences between medical and non-
medical students were observed when reporting other
indications for SMA such as diarrhea (P < 0.05) and
unintentional injury (P < 0.05), although the difference
was less marked. Furthermore, only 51.2% of medical
students were aware that they should complete the full
course of treatment (P < 0.001). Almost two-thirds of
medical students vs half of non-medical students were
aware of the adverse drug reactions associated with
SMA (P = 0.005). In the matter of knowledge about
antibiotics’ side effects, only half of medical students
knew that antibiotics resistance is one of the most
common side effects of antibiotics misuse followed by
allergy (35.4%). Perhaps not surprisingly even a
smaller proportion of non-medical respondents were
aware of these side effects.

There is uncertainty over this issue: 37.5% of the
non-medical students do not know that antibiotics can
produce side effects. 46.5% versus 24.5% of non-
medical respondents incorrectly believed that
antibiotics without medical prescription are as effective
as prescribed by healthcare provider (P < 0.01). Of
these, (20.3%) of medical respondents thought that
antibiotics self-use is safe and good practice compared

Table 5. Respondents’ practices and attitudes towards self-medication with antibiotics.

Statements Medical Non-medical P value
students n (%) students n (%)

Before using antibiotics what are your sources of information

Medical sources 68 (54.8) 32(29.9) P <0.001

Non-medical sources 9(7.3) 33 (30.8) P <0.001

Only drug leaflet 36 (29) 34 (31.8) 0.651

No sources 29(23.4) 21 (19.6) 0.489

Keeping leftover antibiotics from the previous course for future use

Yes 51 (40.8) 50 (47.6) 0.352

No 57 (45.6) 38 (36.2)

Uncertain 17 (13.6) 17 (16.2)

Before using antibiotics do you review the package leaflet for

instructions

Necessary 2 (1.6) 8(7.5) 0.082

Always 32 (25) 31(29.2)

Sometimes 71 (55.5) 47 (44.3)

Never 23 (18) 20 (18.9)

Checking the expiry date of antibiotics before self-use

Always 67 (52.3) 37 (34.6) 0.022

Sometimes 45 (35.2) 45 (42.1)

Never 15 (11.7) 21 (19.6)

Not important 1(0.8) 4 (3.7)

Self-evaluation of antibiotic knowledge

Poor 10 (7.9) 14 (13.1)

Average 65 (51.2) 53 (49.5) 0.564

Good 35(27.6) 29 (27.1)

Excellent 17 (13.4) 11 (10.3)

P <0.05 was considered to be statistically significant.
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with the significantly (P < 0.01) higher proportion of
non-medical respondents (51.4%).

Respondents’ practices and attitudes towards SMA

In this set of questions (Table 5), respondents’
practices and attitudes regarding SMA demonstrated
that the main source of information before purchasing
antibiotics was healthcare professionals. This source
was used by higher proportion of medical students
(72.6%, P < 0.001). Alarmingly, 40.8% of medical vs
47.6% non-medical participants expressed negative
attitude to keeping leftover antibiotics for future use.
The majority (79.9%) of the medical students correctly
identified, that SMA is neither safe nor a good practice;
significantly lower percentage was observed among
non-medical students (48.6%). Also, (52.3%) of
medical students checked regularly, the expiry date
prior to use compared to only (34.6%) of non-medical
respondents. This attitude was not affected by the
medical knowledge.

J Infect Dev Ctries 2019; 13(1):56-66.

Factors associated with SMA

Logistic regressions analysis was performed to
ascertain the effects of specialty, knowledge and beliefs
on the likelihood that participants self-medicate with
antibiotics. Our findings showed that non-medical
students self-medicated with antibiotics 1.993 (OR)
times more frequently than medical students did (95%
CI 1.168-3.399, P < 0.05). The rate of self-medication
was significantly affected by specialty (P < 0.05; Chi-
square test).

The absence of sourcing the information from
medical sources or healthcare professionals showed
how participants had higher likelihood to self-medicate
than those with adequate information from medical
sources or healthcare professionals (OR = 2.54, 95% CI
1.131-5.715, P < 0.05); (OR = 3.74, 95% CI 2.074-
6.764, P < 0.001), respectively. Therefore, SMA 1is
significantly affected by the lack of information from
medical sources or from healthcare professionals (Table
6).

Table 6. Logistic regression analysis of factors associated with self-medication with antibiotics.

Coefficient (B) OR (odds ratio) CI95 %
Specialty
Medical 1 1 -
Non-medical 1.993
:;l;_e:l'lee ((111(; Zt(;g nst:urce information before you purchase antibiotics for 0.690 1.168-3.399
Healthcare professionals
Yes 1 1 -
No 1.32 3.745 2.074-6.764
Medical sources
Yes 1 1 -
No 0.933 2.542 1.131-5.715
Antibiotics are effective in treating bacterial or viral infection
Correct answer 1 1 -
Incorrect answer 0.962 2.167 1.520-4.503
The reason of antibiotics discontinuation
Correct 1 1 -
Incorrect 1.471 4.355 2.467-7.688
Complementary health insurance
Yes 1 1 -
No 0.416 1.517 0.842-2.731
Self-medication with antibiotics is safe and good practice
Correct answer 1 1
Incorrect answer 1.958 7.083 3.547-14.147
Antibiotics can cause adverse drug reactions
Correct answer 1 1 -
Incorrect answer 0.454 1.575 0.923-2.686

P < 0.05 was considered to be statistically significant.

62



Benameur et al. — Determinants of self-medication with antibiotics

Regarding the respondent’s knowledge and beliefs
about antibiotics and their propensity to self-medicate,
our results showed that students who incorrectly
identified the effectiveness of antibiotics in treating
bacterial infections, the reasons of the antibiotics
discontinuation or the possible adverse drug reactions
had higher likelihood to self-medicate. (OR = 2.16,
95% CI: 1.52-4.503, P < 0.01), (OR = 1.575, 95% CIL:
0.923-2.686, P < 0.05), (OR = 4.35, 95% CI: 2.467-
7.688, P <0.001), respectively.

The responses to the statement about the
respondents’ belief about safety of antibiotics and self-
use practice, showed that respondents with an incorrect
belief had higher risk to self-medicate (OR = 7.083,
95% CI: 3.547-14.147, P < 0.001). This is consistent
with our findings (Table 4) where four fifths of medical
students answered correctly this question compared to
non-medical students (P < 0.001).

Besides, being unaware of the adverse drug
reactions of antibiotics seems to increase 1.5 times the
risk to use antibiotics without medical prescription (OR
=1.575, 95% CI: 0.923-2.686, P < 0.05). (Table 6)

Discussion

To the best of our knowledge, this is the first study
that was conducted in the Eastern Province of Saudi
Arabia that aimed at evaluating the prevalence,
knowledge, attitudes, beliefs and practices of SMA and
identifying the determinants of SMA among King
Faisal University students. Our major findings showed:
(1) High prevalence of self-medication practice with
antibiotics among all the respondents and particularly
higher among non-medical student; the specialty
affected significantly self-medication prevalence,
knowledge and beliefs about antibiotics self-use; (ii)
The main sources of antibiotics supply were the
community pharmacy, relatives or friends or online
websites (iii) Medical students showed fair good and
better knowledge in terms of effectiveness, possible
adverse drug reactions and side effects of antibiotics in
comparison with non-medical students with some
exceptions that might be explained by the higher
proportion of undergraduate students; (iv) Most
medical students showed negative behavior on
practices, attitudes and behavior towards SMA.

We found a considerably high prevalence of SMA
practice among all respondents, which is comparable to
other studies where similar and even higher prevalence
of SMA was reported [8,15]. In particular, it was found
that self-medication in Saudi Arabia ranged between 51
and 75% [18,31]. In addition, meta-analysis of 24

J Infect Dev Ctries 2019; 13(1):56-66.

studies on this topic reported similar observations on an
international level [32].

Consistent with previous studies, no significant
association between SMA and gender was found
[33,34].

Many factors contribute to the high frequency of
SMA including mild illness, long waiting time, distance
from healthcare providers. In congruence with previous
studies [33,34], the most common predictors of self-
medication reported by a large number of medical
students were advice from relatives or family, past
experience , ease of dispensing drugs by community
pharmacist. This is alarmingly high despite the well-
established regulations by Saudi health authorities not
to dispense antibiotics without prescription [14,35].

This remains alarming practices particularly in the
light of the awareness of half of the medical respondents
about bacterial resistance associated with irrational self-
use of antibiotics. Despite the observed differences, the
knowledge’s level about antibiotic resistance remains
low compared with other studies [27]. Given the fact
that antibiotic resistance become the major public
health concern worldwide, medical students must be
fully aware of this problem, since they will be the future
potential antibiotics prescribers [36—38].

Students’ Knowledge about SMA

In the present study, medical students showed better
knowledge about the effectiveness of antibiotics, their
side effects, adverse drug reactions and safety, when
compared to non-medical students. Despite this good
knowledge, a high rate of incorrect behavior was
noticed.

There was a variation in the percentage of medical
students who answered correctly the statements about
the symptoms for which they have self-medicated.
These observations reflect that most of the participants
are undergraduate students. This is in accordance with
a previous large-scale survey of Chinese students [27].
In pre-clinical years, students acquire basic knowledge
needed to understand the core issues but not attained the
necessary background to better understand the
antibiotics use at different levels.

Respondents’ practices and attitudes towards SMA

In consonance with a recent study conducted in
Lithuania [30], healthcare professionals represent the
main source of information before purchasing
antibiotics. Taken together, healthcare professionals
have an important impact on the patients’ attitudes; they
should be encouraged to enhance the good practices and
improve the attitudes of patients towards the proper use
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of antibiotics. Despite the fair good level of knowledge,
high rates of inappropriate practices and some negative
attitudes were observed among medical respondents’. It
seems that medical students were not practicing what
they learned, or they need to acquire higher level of
knowledge about the proper use of antibiotics. This is
comparable to the recent observations [37]. In another
study, no association between self-medication and
higher medical knowledge was found [33].
Furthermore, the pro-attitude to self-medicate with
leftover antibiotics was significantly associated with
storing antibiotics (data not shown). This is similar to
the results of previous studies [39,40].

Regression analysis of the associated factors to SMA
Logistic regressions analysis showed interesting
findings in terms of identifying the most relevant
factors influencing attitudes and behaviors of the
interviewed students. Hence, specialty and absence of
complementary health insurance are significantly
associated with the increased likelihood of self-
medication. Students without complementary health
insurance have higher probability to self-medicate with
antibiotics, in agreement with the findings of a previous
study in Italy [37]. Other important factors that
influenced SMA practices include the knowledge about
the adverse drug reactions, source of information before
purchasing antibiotics, belief about the safety of
practicing SMA [41]. The major source of information
for most of those respondents who practiced self-
medication was reading material. This supports the
impact of medical education and knowledge on SMA
practice [42], and point to the urgent need to improve
understanding the appropriate use of antibiotics and
increase the awareness about antibiotics resistance.
Students should be aware that keeping remaining
antibiotics for future use is not a safe practice and
should be discouraged. We believe that it is necessary
to enlighten not only the medical students but also the
students from different disciplines about the proper
disposal of antibiotics. In line with previous
observations [42—44], our research urges to increase the
awareness towards the proper use of antibiotics and
correct the negative behavior. A large-scale study is
warranted to better address the attitudes and
determinants of SMA among the future health
professionals from different Universities with various
curriculum models across the kingdom of Saudi Arabia.
Limitations of this study included a recall bias in terms
of the self-reporting of antibiotics self-prescription and
practices. It is possible that the study population was not
representative of all university students in Saudi Arabia,
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thus limiting the generalization of our results. This
study is limited to self-medication practices with
antibiotics only. It was not extended to other drugs
categories.

Conclusions

Our present study has shed some lights on the
medical students’ understanding of SMA and their
attitudes, knowledge and beliefs towards self-
medication practices with antibiotics. We suggest
implementing tailored clinical trainings, enhancing the
medical students’ knowledge on SMA, organizing
extracurricular activities and raising their awareness.
The observed negative behavior should be properly
addressed and considered an alarming problem. This
suggested the importance of health education to reduce
self-prescription with antibiotics and consequently
reduce the threat of antibiotics resistance.

We highly recommend an early involvement of
medical students in the antimicrobial stewardship
program not only as active learners but also as active
medical team players, since commitment to give
patients the best care should start earlier by preparing
doctors through medical education.
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