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Abstract: The curriculum of medical schools includes courses on antibiotics. Therefore, it is worth
exploring information related to the knowledge and attitudes about antibiotics. In this cross-sectional
study the questionnaire was administered to the undergraduates in two phases, before and after
attending the basic medical science courses. The data were collected on demographic variables,
source of antibiotics, level of knowledge, and changes in attitude statements. Data analysis was
implemented using SPSS. The mean age of participants was 19.87 and 20.15 in phases I and II,
respectively. Most of the participants’ parents had education at the university level and a monthly
income above 15,000 SAR. Generally, students had good knowledge and attitude about antibiotics.
A significant improvement in students” knowledge in phase-II was noticed in “level of knowledge”
(p-value = 0.044), “paracetamol is considered an antibiotic” (p-value < 0.001) and “overuse of an-
tibiotics can cause antibiotics resistance” (p-value = 0.003). The overall knowledge and attitude of
pre-professional students were good in both phases, but their attitude did not improve at a significant
level in phase-II. There is a need to put more focus on antimicrobial therapy in their training.

Keywords: antibiotics; health science students; knowledge; attitude; Saudi Arabia

1. Introduction

Antibiotics are used to treat bacterial infections. Irrational use of antibiotics results in
antibiotic resistance. Internationally there are concerns that the world is losing its powerful
arsenals against bacteria due to resistance [1]. Obtaining antibiotics without prescription is
more common in developing countries and is becoming a problem in developed countries,
too [2]. In Saudi Arabia, there is an irrational use as a result of lack of antibiotics knowledge;
and the public frequently contacts medical students and allied health workers for the use of
antibiotics [3-5]. Therefore, the training of health science students and health care workers
should focus on improving their knowledge, attitude, and practices about antibiotics. Such
endeavors will encourage the cautious use of antibiotics [6,7]. Previous studies indicated
that the medical curriculum that focused on antibiotics’ rational use significantly improved
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students” knowledge of antibiotics and discouraged inappropriate use of antibiotics in their
clinical practice [8,9].

The College of Science and Health Professions (COSHP) at King Saud bin Abdulaziz
University for Health Sciences (KSAU-HS) offers a two-year pre-professional program
(PPP) consisting of four semesters (Table 1). In the last semester of PPP, basic medical
science courses, including pharmacology, are completed [10]. The pharmacology and
microbiology courses included the classification, spectrum and specificity, mechanism of
action, adverse effects, indications and contraindications about antibiotics. This study
aimed to compare the level of knowledge and attitude about antibiotics use among pre-
professional students (PPS) before (phase-I) and after (phase-II) completion of basic medical
science courses. Thus, the data would serve as a baseline to see the basic medical science
courses’ effects on antibiotics” knowledge and attitude among PPS.

Table 1. Summary of demographic characteristics.

Characteristics Course Number Percentage (%)
Age
19.87 + 1.67 Pre 421 97.0
20.15 4+ 1.85 Post 396 93.6
Gender
Pre 233 53.8
Male Post 234 55.3
F 1 Pre 200 46.2
ema’le Post 189 447
Highest educational status of the father
Primary or lower Pre 32 74
y Post 27 6.4
Secondar Pre 111 25.6
y Post 83 19.8
. . Pre 291 67.0
College/University Post 310 738
Highest educational status of the mother
Primary or lower Pre 57 131
y Post 52 12.4
Secondar Pre 113 26.0
y Post 107 25.5
. . Pre 264 60.9
College/University Post 261 621
Monthly income
Pre 24 5.6
<5000 SAR Post 20 5.1
Pre 109 25.5
5000-15,000 SAR Post 37 1
Pre 290 67.9
>15,000 SAR Post 286 72.8

2. Materials and Methods
2.1. Study Design and Sample
This is a prospective survey in which an approved validated self-administered ques-

tionnaire was used [11]. The Institutional Review Board (King Abdullah International Med-
ical Research Center, Riyadh, Saudi Arabia) approved the study (Study No: RC19/021/R).



Pharmacy 2021, 9, 108

30f11

This study was conducted at the COSHP, male and female colleges, Riyadh campus during
the academic year 2018-2019. The questionnaire was administered to the students in two
phases. In phase-], the students were invited to fill the questionnaire before the beginning
of the fourth semester, in which basic medical science courses, including pharmacology,
were offered. In phase-II, the questionnaire was administered to the same students upon
completing the fourth semester.

The number of participants was about 800 students in phase-I and about 700 students
in phase-II. This number was calculated to get an adequate sample size for this study,
representing the student population. The response distribution was assumed to be 50%,
and the confidence interval was established at 95% with a 5% margin of error. The sample
size was computed using the Raosoft software to be 260 in phase-I and 249 in phase-II,
accounting for a 15% non-response rate using the non-probability convenience sampling
technique [12]. The sample size was increased to make it more representative of the
population and decrease the risk of selection bias. Eventually, 857 students were included
in this study to reduce selection bias and achieve the target population’s appropriate
representation. In phase-I 433 and phase-1II, 423 students were surveyed. In phase-I, second-
year PPP students, before taking the basic medical science course and ready to participate
in the study, were included. For phase-1I, the students who attended pharmacology and
basic medical science courses in the PPP and were willing to participate in the survey
were included. The students who did not attend the basic medical courses including,
pharmacology and microbiology, were excluded in the phase-II survey.

2.2. Development of the Questionnaire

The questionnaire previously used by Ling et al. was improved to suit this study’s
population [11]. In the present study, the questionnaire was administered twice (phase-I
and phase-II) to the same population and was modified accordingly to match the needs
of the study. The questionnaire contained four parts: Part 1 focused on the students’
demographic characteristics and their parents” educational and financial backgrounds. Part
2 inquired about antibiotic usage over the past six months and its source. Part 3 related
to the knowledge of antibiotics, and it consisted of 14 statements. This part assessed the
subjects’ change in knowledge regarding the role, identification, and dangers of antibiotics
and the completion of the treatment course. Participants were asked to select one of three
options provided: “Yes”, “No”, or “Not Sure”. Each correct response provided one score,
while incorrect and not sure answers yielded no score. The highest achievable score was
14. Part 4 consisted of nine statements, and it was designed to evaluate students’ attitudes
about antibiotics. The Likert-type scale was used to measure students’ attitudes. Positive
responses/attitudes would denote the suitability of using antibiotics, whereas negative
responses/attitudes would imply the inappropriateness of such use. For the attitude
part, the unsure option was considered as a wrong attitude, and the level of attitude was
calculated based on the Malaysian study [11]. The options “Disagree” for statements 1 to 6
and 9 and “Agree” for statements 7 and 8 indicated a positive response/attitude. Content
and Arabic translation face validations were achieved [3]. Reliability testing regarding
attitude was executed in the previous pilot study with the Cronbach’s o value of 0.76.

2.3. Data Analysis

The scoring system used to assess the knowledge of the students was depending on
their responses. The total score of knowledge was classified into three categories: good
(10-14), moderate (5-9), and poor (0—4). Data analysis was accomplished using IBM Statis-
tic SPSS (SPSS Inc., Chicago, IL, USA) version 25.0. Descriptive analysis was conducted to
calculate the study results, such as demographic characteristics, knowledge and attitudes
toward antibiotic usage, and recent use of antibiotics. The effect of demographic character-
istics on attitude and knowledge was checked by applying Fisher’s exact or Chi-square
tests wherever suitable, and p-values were obtained for each test. The level of statistical
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significance was set at p-value < 0.05. The demographic characteristics of phase I were
used for calculating the p-values and assumed that both phases are the same population.

3. Results

This study’s target population filled the questionnaires at the beginning of semester-4,
phase-I, and after completing the basic medical science courses, phase-1I. As depicted
in Table 1 for phase-I and phase-II, the mean ages of male and female participants were
19.87 £ 1.60 and 20.15 £ 1.85, respectively. Amongst the 433 students who participated in
phase-I, 53.8% were males, and 46.2% were females. Comparably in phase-II, 423 students
took part in the survey, where 55.3% were males, and 44.7% were females. Most of the
participants’ parents” highest educational status was College/University level (phase-],
67% fathers and 60.9% mothers) and (phase-II, 73.8% fathers and 62.1% mothers). Fur-
thermore, most parents (67.9% in phase-I and 72.8% in phase-II) had a monthly income
above 15,000 SAR. Table 2 shows the usage and source of antibiotics wherel76 (40.6%)
students gave a history of recent antibiotics use within the last six months for phase-I and
147 (34.8%) for phase-II. Of those students, 78.8% (phase-I) and 80.7% (phase-II) stated that
the source of obtaining the antibiotics was via prescription; and there was no significant
difference between the two phases when the McNemar-Bowker test was applied.

Table 2. Usage and source of antibiotics.

Course Recent Use (within 6 Months) Number Percentage (%)
p Yes 176 40.6
e No 258 59.4
P Yes 147 34.8
ost No 275 65.2
Source of antibiotic
p Prescribed 134 78.8
e Without prescription 36 21.2
P Prescribed 117 80.7
ost Without prescription 28 19.3

Table 3 compares the level of knowledge of antibiotics between phases I and II. A
change in knowledge level came out to be significant (p-value = 0.044) when the McNemar-
Bowker test was applied, indicating an improvement in the level of knowledge from phase-I
to phase-II. McNemar-Bowker test was used in Table 4 to study the association between
demographic characteristics and change in knowledge level. None of the demographic
characteristics showed a significant association with the level of knowledge. Neverthe-
less, female students showed some improvement (phase-I 39.8%, phase-II 57.3%) in the
level of knowledge in comparison to males (phase-I 41.8%, phase-II 43.8%). Associations
between the other demographic characteristics such as the father’s educational status,
mothers’ educational status, and parents” monthly income were insignificant and showed
no noticeable difference.

Table 3. Level of knowledge.

n (%)
Level of Knowledge  Total Score McNemar-Bowker Test
Pre Post
Poor 04 25 (5.8%) 27 (6.4%)
Moderate 5-9 229 (53.4%) 182 (43.4%) 0.044

Good 10-14 175 (40.8%) 210 (50.1%)
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Table 4. Association of demographic characteristics with level of knowledge.

Level of Knowledge
Characteristics Course p Value
Poor (0-4) Moderate (5-9) Good (10-14)
Gender

Mal Pre 12 (5.2%) 123 (53.0%) 97 (41.8%)

ale Post 19 (8.7%) 104 (47.5%) 96 (43.8%) 0287

Femal Pre 13 (6.6%) 105 (53.6%) 78 (39.8%) )
emale Post 8 (4.0%) 77 (38.7%) 114 (57.3%)
Educational status of father

Primary or lower Pre 6 (18.7%) 15 (46.9%) 11 (34.4%)
y Post 3 (9.4%) 17 (53.1%) 12 (37.5%)
Pre 4 (3.6%) 64 (58.2%) 42 (38.2%)

Secondary Post 8 (7.5%) 43 (40.2%) 56 (52.3%) 0.742
o Pre 15 (5.2%) 150 (52.3%) 122 (42.5%)
College/University 16 (5.7%) 122 (43.6%) 142 (50.7%)

Educational status of mother

Primary or lower Pre 8 (14.3%) 26 (46.4%) 22 (39.3%)
y Post 1(1.8%) 24 (42.1%) 32 (56.1%)
Pre 8 (7.1%) 53 (47.3%) 51 (45.5%)

Secondary Post 9 (8.1%) 49 (44.1%) 53 (47.7%) 0.392
. Pre 9 (3.4%) 150 (57.5%) 102 (39.1%)
College/University 17 (6.8%) 109 (43.4%) 125 (49.8%)

Monthly income

Pre 4(16.7%) 13 (54.2%) 7 (29.2%)
<5000 SAR Post 3 (11.5%) 9 (34.6%) 14 (53.8%)
~ Pre 7 (6.5%) 59 (55.1%) 41 (38.3%)

5000-15,000 SAR Post 5 (4.6%) 55 (50.9%) 48 (44.4%) 0.604
Pre 14 (4.9%) 152 (52.8%) 122 (42.4%)
>15000 SAR Post 19 (6.8%) 115 (41.4%) 144 (51.8%)

The level of statistical significance was set at p < 0.05.

Change in knowledge statements was analyzed using McNemar-Bowker test and is
represented in Table 5. As for the knowledge of antibiotics’ role, around 91% of students
in both phases correctly identified that antibiotics are used to kill bacteria. In addition, in
both phase-I (69.5%) and phase-II (72.8%), students correctly identified that antibiotics are
not used to treat viral infections. However, around 53% of the participants, in both phases,
incorrectly stated that antibiotics are indicated to relieve pain/inflammation. Furthermore,
the students gave a mixed response to the statement, “antibiotics are used to stop fever”, yet
their correct response improved in phase-II (42.8% phase-I and 46.8% phase-II). Regarding
penicillin, most students correctly identified that it is an antibiotic (76.3% phase-I, 80.5%
phase-II). On the other hand, around 43.5% of students in phase-I were unsure if aspirin is
a new generation of antibiotics compared to 31.6% of students in phase-II. Furthermore,
regarding the question asking if paracetamol is considered an antibiotic, 42.4% gave a
correct response, which significantly improved in phase-II (56.5%) (p-value < 0.001). As
for the dangers of antibiotics questions, the only significant statement was regarding the
antibiotic resistance phenomenon. In phase-I, 65.4% of students correctly identified that
overuse of antibiotics can cause antibiotics resistance; their response significantly improved
(p-vale 0.003) in phase-II (76%). For the statement “completion of the treatment course”,
the students correctly stated that they would not stop taking a full course of antibiotics if
their symptoms improve (74.9% phase-1, 76.0% phase-II). They also agreed that treatment
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effectiveness is reduced if the full course of antibiotics is not completed (82.4% phase-I and
84.2% phase-II).

Table 5. Change in knowledge statements.

Correct Incorrect p Value
Statement Course Answer Answer Unsure (McNemar-Bowker Test)
Role of Antibiotic
P 390 (91.3% 16 (3.8% 21 (4.9%
Antibiotics are medicines that can kill bacteria. P;:t 380 590.9%; 20 E 4.8%; 18 E 4.3%; 1.000
P 298 (69.5% 81 (18.9% 50 (11.6%
Antibiotics can be used to treat viral infections. P;;:t 305 572.8%; g7 520.8%; 27(( 6. 4%)) 0.356
S . . Pre 365 (85.1%) 15 (3.5%) 49 (11.4%)
Antibiotics can cure all infections. Post 341 (82.2%) 29 (7.0%) 45 (10.8%) 0.303
Antibiotics are indicated to relieve Pre 122 (28.8%) 224 (52.8%) 78 (18.4%) 0202
pain/inflammation. Post 131 (31.6%) 221 (53.3%) 63 (15.2%) ’
- Pre 180 (42.8%) 129 (30.6%) 112 (26.6%)
Antibiofics are used to stop fever. Post 193 (46.8%) 137 (33.3%) 82 (19.9%) 1.000
Identification of Antibiotic
e e Pre 325 (76.3%) 43 (10.1%) 58 (13.6%)
Penicillin is an antibiotic. Post 331 (80.5%) 41 (10.0%) 39 (9.5%) 0.133
c . I Pre 175 (41.7%) 62 (14.8%) 183 (43.5%)
Aspirin is a new generation of antibiotic. Post 201 (48.9%) 80 (19.5%) 130 (31.6%) 0.072
P 179 (42.4% 106 (25.1% 137 (32.5%
Paracetamol is considered as an antibiotic. P(f:t 235 556.5%; 91 (21'9%)) 90 ((21. 6%)) <0.001
. .. o Pre 58 (13.7%) 65 (15.4%) 299 (70.9%)
Diphenhydramine is not an antibiotic. Post 65 (15.9%) 74 (18.1%) 270 (66.0%) 0.702
Dangers of Antibiotic
Overuse of antibiotics can cause Pre 272 (65.4%) 117 (28.1%) 27 (6.5%) 0,003
antibiotic resistance. Post 313 (76.0%) 75 (18.2%) 24 (5.8%) :
I . . Pre 338 (80.7%) 25 (6.0%) 56 (13.3%)
Antibiotics may cause allergic reaction. Post 315 (78.0%) 26 (6.4%) 63 (15.6%) 0.440
L . Pre 387 (91.5%) 8 (1.9%) 28 (6.6%)
All antibiotics do not cause side effects. Post 361 (87.4%) 17 (4.1%) 35 (8.5%) 0.071
Completion of Treatment Course
You can stop taking a full course of antibiotic if Pre 320 (74.9%) 72 (16.9%) 35 (8.2%) 0.871
your symptoms are improving. Post 313 (76.0%) 67 (16.2%) 32 (7.8%) ’
The effectiveness of treatment is reduced if a Pre 350 (82.4%) 26 (6.1%) 49 (11.5%) 0.640
full course of antibiotic is not completed. Post 346 (84.2%) 25 (6.1%) 40 (9.7%) :

The level of statistical significance was set at p < 0.05.

Table 6 represents the change in attitude towards antibiotics between phases I and
II. McNemar-Bowker test was applied to analyze the change. Most of the students, in
both phases, were aware of the misconception of giving one’s antibiotics to a sick family
member and recommending antibiotics to sick friends and family. However, their attitude
regarding giving one’s antibiotics to a sick family member decreased in phase-II. Similarly,
although most students were convinced to take antibiotics according to the instructions on
the label, a drop in this conviction was observed in phase-II. Moreover, most of the study
subjects had a positive attitude towards using antibiotics in common cold/flu, expecting
antibiotics prescription from a doctor if suffering from flu, stopping antibiotic course on
feeling better, checking the expiry date before use, keeping antibiotics stock at home to be
used in an emergency, and using leftover antibiotics for respiratory illness. Nevertheless,
their attitude did not improve at a significant level in phase-II.
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Table 6. Change in attitude statements.

Statement Course Agree Disagree Unsure (McNem’; r\-lsf)l‘l:ker Test)

When I get a cold, I will take antibiotics to help Pre 68 (15.9%) 318 (74.3%) 42 (9.8%) 0716
me get better more quickly. Post 57 (13.7%) 317 (76.0%) 43 (10.3%) :

I expect antibiotics to be prescribed by my Pre 113 (26.3%) 204 (47.6%) 112 (26.1%) 0.277
doctor if I suffer from common cold symptoms Post 87 (20.9%) 213 (51.1%) 117 (28.0%) )

I normally stop taking antibiotics when I start Pre 84 (19.7%) 320 (74.6%) 25 (5.7%) 0128
feeling better. Post 75 (18.1%) 313 (75.3%) 28 (6.7%) :

If my family member is sick, I usually will Pre 14 (3.3%) 395 (92.7%) 17 (4.0%) 0.015
give my antibiotics to them. Post 35 (8.4%) 365 (88.0%) 15 (3.6%) :

Inormally keep antibiotics stocks at home in Pre 101 (23.6%) 276 (64.6%) 50 (11.8%) 0.285
case of an emergency. Post 84 (20.3%) 280 (67.8%) 49 (11.9%) ’

I will use leftover antibiotics for a Pre 18 (4.2%) 374 (88.0%) 33 (7.8%) 0235
respiratory illness. Post 31 (7.5%) 355 (86.2%) 26 (6.3%) ’

I will take antibiotics according to the Pre 386 (90.6%) 23 (5.4%) 17 (4.0%) 0.044
instruction on the label. Post 356 (86.2%) 24 (5.8%) 33 (8.0%) )

I normally will look at the expiry date of Pre 341 (80.0%) 43 (10.1%) 42 (9.9%) 0263
antibiotics before taking it. Post 338 (81.6%) 33 (8.0%) 43 (10.4%) :

When a family member or a friend feels sick, I Pre 27 (6.3%) 353 (82.3%) 49 (11.4%) 0.457
recommend antibiotics. Post 31 (7.5%) 325 (77.9%) 61 (14.6%) ’

The level of statistical significance was set at p < 0.05.

4. Discussion

Many studies around the world have been conducted on knowledge, attitude and
usage of antibiotics. These studies targeted diverse populations, and the outcomes of
the conducted studies were also different depending upon the variables and the areas of
studies. This study evaluates the effects of basic medical sciences courses, including basic
pharmacology, on PPSs” knowledge and attitude before and after taking these courses. The
present study is the first study of its kind in Saudi Arabia conducted on PPS.

Table 1 shows that the number of male participants is higher than the female partici-
pants, which coincides with their numbers in the male and female colleges. Our data show
that about 70% of parents have a monthly income of >15,000 Saudi Arabia Riyal, which is
almost similar to the study from Jeddah [3]. These findings are closely related to a financial
report published in the Saudi Gazette in July 2020, which indicated that a Saudi family’s
average monthly income is 14,823 SAR [13].

Globally, more than 50% of antibiotics are obtained without a prescription [14]. The
worst scenario is where antibiotics are freely available without legal obligations [2]. In 2018,
the Saudi government implemented a strict law against the selling of antibiotics without
a prescription. In non-compliance with the law, the seller/pharmacy could face license
suspension, imprisonment, and fines [15]. This study was conducted after implementing
the antibiotics regulatory law; consequently, obtaining antibiotics without prescription
showed a reduced trend from 21.2% in phase-I to 19.3% in phase-II. There was no significant
difference between the two phases; however, most of the students in both phases, obtained
antibiotics through a lawful source (Table 3).

The importance of knowledge about antibiotics among medical students and allied
health workers has been identified [6,7]. Surveys from Jeddah and Riyadh showed poor
to moderate knowledge about antibiotics [3,16]. Moreover, the medical curriculum that
focuses on the appropriate use of antibiotics significantly improves students” knowledge of
antibiotics [8,9]. In the same context, this study shows a significant improvement in the
students” knowledge (level of good knowledge) after attending the basic medical science
courses in phase-II (Table 3).

Table 4 shows that none of the demographic characteristics are significantly associated
with the level of knowledge. Nevertheless, similar to a Caribbean study, females in this
study showed a slightly better knowledge level [17]. We observed that the student’s parents’



Pharmacy 2021, 9, 108

8of11

higher education and income status are not significantly associated with their knowledge
of the antibiotics.

In this survey, the role of antibiotics against bacterial infections, viral infections, any
type of infection, pain, and fever was analyzed (Table 5). Many studies have indicated
confusion among students regarding the role of antibiotics [16,18,19]. Like the findings of a
survey from Italy, more than 90% of students in this study, in both phases, correctly identi-
fied that antibiotics are useful against bacterial infections [20]. In addition to the flu, many
other infections could be of viral origin, which does not need an antibiotic prescription.
Regarding antibiotics’ role against viral infections, the majority of the students, in both
phases, correctly identified that antibiotics are not used to treat viral infections. However,
there are different responses to the antiviral activity of the antibiotics [3,9,20,21]. There-
fore, the healthcare-related students, approached by common people for their ailments,
must know that unnecessary antibiotic usage for viral infections creates side effects on the
users’ health.

Furthermore, there are misconceptions and confusions among the students about using
antibiotics as a painkiller [22,23]. Likewise, in the present study, more than 52% of students
in both phases incorrectly stated that antibiotics are indicated to relieve pain/inflammation.
Our students gave a mixed response to the statement that antibiotics are used to stop
the fever, yet their correct response improved in phase-II. Such misconceptions were
also observed in other studies [3,9,18,22]. Easy access to antibiotics and misconception
regarding identifying penicillin as an antibiotic is common in Saudi Arabia [2]. In contrast
to studies from Jeddah and UAE, and consistent with a study from Italy, most of the
study participants identified that penicillin is an antibiotic [20]. Regarding identifying
aspirin as a new generation of antibiotics, the same as described by Zaidi et al., 43.5%
of our students in phase-I and 31.6% of students in phase-II were unsure [3]. The gaps
in knowledge about antibiotics among medical students draw attention to emphasizing
such issues in their courses. In this survey, only about half of the participants could
correctly identify that paracetamol is not an antibiotic. This is the only question in “change
in knowledge statements”, where students’ correct responses significantly improved in
phase-II (p-value < 0.001) (Table 5). The possible reason for the wrong perception about
paracetamol could be attributed to the fact that medications are sold with brand names,
different from generic names, in Saudi Arabia.

Another critical issue is antibiotics resistance due to over-usage. The surveys from
different countries, including Saudi Arabia, showed most students knew that easy access
and overuse of antibiotics cause antibiotic resistance [2,3,20,24,25]. To combat increasing
antibiotic resistance trends, the Saudi Ministry of Health took effective measures [26,27].
In the present study, students’ correct response to the statement, “antibiotics” overuse can
cause antibiotic resistance” significantly increased (p-value = 0.003) in phase-II. It is ex-
pected that restrictions against over-the-counter selling of antibiotics and public awareness
would reduce the antibiotic resistance problem in Saudi Arabia. It is common to observe
that patients usually discontinue the antibiotics course when they feel better [3,18,22,28,29].
Nonetheless, Riyadh PPS had better knowledge about the completion of the antibiotic
course. This could be attributed to the notion that big cities” population dwellings are more
aware of such issues [30,31].

A higher level of knowledge about antibiotics is usually related to a good atti-
tude [9,16,32]. Simultaneously, published literature has highlighted discrepancies between
knowledge levels and appropriate attitudes towards antibiotics [17,20]. The sharing of
antibiotics has been identified as a global issue [33]. Table 6 represents the change in
attitude towards antibiotics in phases I and II. Most of the students in both phases were
aware of the misconception of giving one’s antibiotics to a sick family member; how-
ever, their attitude decreased in phase-II (p-value = 0.015). These findings match a study
conducted in Singapore, where only 6.8% of respondents shared antibiotics with family
members [34]. Safe and appropriate use of antibiotics must follow the instructions from
the prescribing doctors, pharmacy personnel, or written on leaflets/labels. In this survey,
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most students, in both phases, agreed to take antibiotics according to the label; a drop in
this conviction seemed in phase-II. This shows that Riyadh’s PPS students had a more
positive attitude towards following the instructions for antibiotic use than those from
Nepal and Pakistan [22,25]. The general public and health care workers are not clear about
using antibiotics as a treatment for flu. The respondents worldwide had a diverse attitude
towards using antibiotics in case suffering from the flu [3,11,18,29,35,36]. Like other stud-
ies, our students showed a positive attitude, in both phases, towards using antibiotics in
flu [9,17,20,21]. The students’ positive attitude towards antibiotics in this study could be
because Riyadh is the capital and biggest city of Saudi Arabia; social, economic, educational
status, and general awareness among the population could be higher. It is also commonly
observed that patients demand or expect antibiotics prescriptions from doctors when they
have flu. To comply with patients’ satisfaction, social and hospital pressures, some doctors,
though a wrong attitude, prescribe unnecessary antibiotics for viral infections such as the
flu. However, doctors can avoid such a negative attitude and simultaneously satisfy their
patients by giving appropriate time to patients’ complaints, taking a medical history, and
conducting a detailed clinical examination [37]. In this study, about half of the students
showed a positive attitude towards not expecting antibiotics prescription from the doctor
if suffering from the flu. The students’ responses improved in phase-II after attending
the basic medical science courses. Another study from the general public of Saudi Arabia
indicates a negative attitude towards the same [38]. This suggests that education improves
the attitude towards medicine usage.

Completing antibiotics” full course is advised for proper recovery from bacterial
infection [39]. The students around the world indicate a diverse attitude towards this
issue [17,25,29]. In this study, more than 74% of students in both phases showed a positive
attitude towards the statement stopping antibiotic course when feeling better. The medica-
tions retain their quality and effectiveness if used within the due expiry date; therefore, it
is essential to follow the expiry date printed on the labels [40]. In contrast to the Jeddah
study, most of the PPS had a positive attitude towards checking the expiry date before
use; nevertheless, their attitude did not improve significantly in phase-II [3]. We could
not find any notable reason for the difference in attitudes between Riyadh and Jeddah
PPS. Keeping stocks of antibiotics at home for future use and using leftover antibiotics are
negative attitudes, and also examples of self-medication [41]. In this study, a substantial
number of students had a positive attitude about keeping antibiotics stock at home and
about using leftover antibiotics for respiratory illness. Our findings match Italy’s study; on
the other hand, 78.9% of Jeddah students showed a negative response towards keeping
leftover antibiotics [3,20].

5. Conclusions

This article describes the effects of basic medical science courses on PPSs” knowledge
and attitude about antibiotics. PPSs” knowledge and attitude about antibiotics generally
improved in phase-II but at a significant level only with the statements regarding the
level of knowledge, paracetamol considered as an antibiotic, and antibiotic resistance
phenomenon due to over-usage. The level of knowledge about antibiotics amongst PPS is
comparatively higher than other studies conducted in Saudi Arabia and nearly identical
to medical students” knowledge from Italy. The PPS curriculum requires review to obtain
further improvement in students” knowledge. Furthermore, the PPS could be approached
for prescribing antibiotics during or after graduation; therefore, courses in their curriculum
should focus on different antimicrobial therapy aspects.

The limitation of this study is that it was a cross-sectional study; it could have been a
more critical study if conducted on a cohort.



Pharmacy 2021, 9, 108 10 of 11

Author Contributions: Conceptualization, .M., and S.F.Z.; Methodology, LM., S.EZ., M. A K., and
Z.F,; Software, M.A K., AN., R.A., and M.A.; Validation, LM., S.EZ., M. A K., Z.E, and A.A.; Formal
Analysis, M.A K., AN,, RA,, and M.A,; Investigation, LM., SEZ.,, M. AK., ZF, A A A, HSA,,
and D.S.R.; Resources, .M., Z.F,, ANN., R.A., and M.A.; Data Curation, LM., A.A.A.,, HS.A., and
D.S.R.; Writing—Original Draft Preparation, LM., M.AK,, A A.A,HS.A, AN, ZF,DSR,RA, and
M.A.; Writing—Review and Editing, LM., M. AK,, A A A, AN, ZEF,DSR,RA,AA,and MA;
Visualization, LM., Z.F,, S.EZ.; Supervision, LM., A.A_; Project Administration, LM., and Z.F,; Funding
Acquisition, .M. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines for
the Declaration of Helsinki, and approved by the Institutional Review Board of King Abdullah
International Medical Research Center, Riyadh, Saudi Arabia (Study No: RC19/021/R).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Ahiabu, M.A.; Magnussen, P; Bygbjerg, I.C.; Tersbol, B.P. Treatment practices of households and antibiotic dispensing in medicine
outlets in developing countries. The case of Ghana. Res. Soc. Adm. Pharm. 2018, 14, 1180-1188. [CrossRef] [PubMed]

2. Auta, A.; Hadi, M.A ; Oga, E.; Adewuyi, E.O.; Abdu-Aguye, S.N.; Strickland-Hodge, B.; Morgan, D.J. Global access to antibiotics
without prescription in community pharmacies: A systematic review and meta-analysis. |. Infect. 2019, 78, 8-18. [CrossRef]
[PubMed]

3. Zaidi, S.F; Alotaibi, R.; Nagro, A.; Alsalmi, M.; Almansouri, H.; Khan, M.A.; Khan, A.; Memon, I. Knowledge and attitude
towards antibiotic usage: A questionnaire-based survey among pre-professional students at king Saud bin Abdulaziz university
for health sciences on Jeddah campus, saudi arabia. Pharmacy 2020, 8, 5. [CrossRef]

4.  Belkina, T.; Warafi, A.L.; Eltom, E.H.; Tadjieva, N.; Kubena, A.; Vicek, J. Antibiotic use and knowledge in the community of
Yemen, Saudi Arabia, and Uzbekistan. J. Infect. Dev. Ctries. 2014, 8, 424—429. [CrossRef]

5. Emeka, PM.; Al-Omar, M.; Khan, T.M. Public attitude and justification to purchase antibiotics in the Eastern region Al Ahsa of
Saudi Arabia. Saudi Pharm. |. 2014, 22, 550-554. [CrossRef]

6. Jana, A, Jana, A.; Majumdar, A.; Dey, R.; Dey, ].B. Practical knowledge and perception about antibiotic usage and resistance: A
questionnaire-based study. Int. J. Sci. Study 2016, 4, 89-95. [CrossRef]

7.  Tevatia, S.; Chaudhry, S.; Rath, R.; Dodwad, V. A questionnaire-based survey on knowledge, attitude and practice of antibiotics
among dental and paramedical students—A cross sectional survey. World J. Pharm. Pharm. Sci. 2016, 5, 1205-1216. [CrossRef]

8. Lee, C.R;Lee, ] H,; Kang, L.W,; Jeong, B.C.; Lee, S.H. Educational effectiveness, target, and content for prudent antibiotic use.
Biomed. Res. Int. 2015, 2015, 214021. [CrossRef]

9. Huang, Y,; Gu, ].; Zhang, M.; Ren, Z.; Yang, W.; Chen, Y.; Fu, Y,; Chen, X; Cals, ].W.; Zang, F. Knowledge, attitude and practice of
antibiotics: A questionnaire study among 2500 Chinese students. BMC Med. Educ. 2013, 13, 163-172. [CrossRef]

10. Memon, I; Alkushi, A.; Shewar, D.E.; Anjum, I; Feroz, Z. Approaches used for teaching anatomy and physiology in the university
pre-professional program at King Saud bin Abdulaziz University for Health Sciences. Adv. Physiol. Educ. 2020, 44, 188-191.
[CrossRef]

11. Oh, AL; Hassali, M.A; Al-Haddad, M.S.; Sulaiman, S.A.S.; Shafie, A.A.; Awaisu, A. Public knowledge and attitudes towards
antibiotic usage: A cross-sectional study among the general public in the state of Penang, Malaysia. J. Infect. Dev. Ctries. 2011, 5,
338-347. [CrossRef]

12.  Sample Size Calculator. Available online: http://www.raosoft.com (accessed on 17 January 2018).

13. Saudi Gazette. Available online: https:/ /saudigazette.com.sa/article/565372 (accessed on 6 July 2020).

14. Cars, O.; Nordberg, P. Antibiotic resistance—The faceless threat. Int. J. Risk Saf. Med. 2005, 17, 103-110.

15.  Ministry of Health. 2018. Available online: https:/ /www.moh.gov.sa/en/Ministry /MediaCenter /News/Pages/news-2018-04-
17-004.aspx (accessed on 24 March 2019).

16. Abu-Mostafa, N.A.; Al-Mejlad, N.J.; Al-Yami, A.S.; Al-Sakhin, EZ.; Al-Mudhi, S.A. A survey of awareness related to the use of
antibiotics for dental issues among non-medical female university students in Riyadh, Saudi Arabia. J. Infect. Public Health 2017,
10, 842-848. [CrossRef] [PubMed]

17.  Ahmad, A.; Khan, M.U,; Patel, I.; Maharaj, S.; Pandey, S.; Dhingra, S. Knowledge, attitude and practice of B.Sc. Pharmacy students
about antibiotics in Trinidad and Tobago. J. Res. Pharm. Pract. 2015, 4, 37-41. [CrossRef] [PubMed]

18. Jairoun, A.; Hassan, N.; Ali, A.; Jairoun, O.; Shahwan, M. Knowledge, attitude and practice of antibiotic use among university

students: A cross sectional study in UAE. BMC Public Health 2019, 19, 518. [CrossRef]


http://doi.org/10.1016/j.sapharm.2018.01.013
http://www.ncbi.nlm.nih.gov/pubmed/29428578
http://doi.org/10.1016/j.jinf.2018.07.001
http://www.ncbi.nlm.nih.gov/pubmed/29981773
http://doi.org/10.3390/pharmacy8010005
http://doi.org/10.3855/jidc.3866
http://doi.org/10.1016/j.jsps.2014.02.014
http://doi.org/10.17354/ijss/2016/621
http://doi.org/10.20959/wjpps20165-6726
http://doi.org/10.1155/2015/214021
http://doi.org/10.1186/1472-6920-13-163
http://doi.org/10.1152/advan.00167.2019
http://doi.org/10.3855/jidc.1502
http://www.raosoft.com
https://saudigazette.com.sa/article/565372
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/news-2018-04-17-004.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/news-2018-04-17-004.aspx
http://doi.org/10.1016/j.jiph.2017.01.015
http://www.ncbi.nlm.nih.gov/pubmed/28233723
http://doi.org/10.4103/2279-042X.150057
http://www.ncbi.nlm.nih.gov/pubmed/25710049
http://doi.org/10.1186/s12889-019-6878-y

Pharmacy 2021, 9, 108 11 of 11

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

Mouhieddine, T.H.; Olleik, Z.; Itani, M.M.; Kawtharani, S.; Nassar, H.; Hassoun, R.; Houmani, Z.; Zein, Z.E.; Fakih, R.; Mortada,
LK, et al. Assessing the Lebanese population for their knowledge, attitudes and practices of antibiotic usage. J. Infect. Public
Health 2015, 8, 20-31. [CrossRef]

Scaioli, G.; Gualano, M.R; Gili, R.; Masucci, S.; Bert, F,; Siliquini, R. Antibiotic use: A cross-sectional survey assessing the
knowledge, attitudes and practices amongst students of a school of medicine in Italy. PLoS ONE 2015, 10, €0122476. [CrossRef]
[PubMed]

Jorak, A.; Keihanian, F.,; Saeidinia, A.; Heidarzadeh, A.; Saeidinia, F. A cross sectional study on knowledge, attitude and practice
of medical students toward antibiotic resistance and its prescription, Iran. Adv. Environ. Biol. 2014, 8, 675-681.

Saleem, Z.; Saeed, H.; Ahmad, M.; Yousaf, M.; Hassan, H.B.; Javed, A.; Anees, N.; Maharjan, S. Antibiotic self-prescribing trends,
experiences and attitudes in upper respiratory tract infection among pharmacy and non-pharmacy students: A study from
Lahore. PLoS ONE 2016, 11, €0149929. [CrossRef]

Hawking, M.K,; Lecky, D.M.; Lundgren, P.T.; Aldigs, E.; Abdulmajed, H.; Loannidou, E.; Paraskeva-Hadjiichambi, D.; Khouri, P;
Gal, M.; Hadjichambis, A.C.; et al. Attitudes and behaviors of adolescents towards antibiotics and self-care for respiratory tract
infections: A qualitative study. BM]. Open 2017, 7, e015308. [CrossRef]

Hu, Y,; Wang, X.; Tucker, J.D.; Little, P.; Moore, M.; Fukuda, K.; Zhou, X. Knowledge, attitude, and practice with respect to
antibiotic use among Chinese medical students: A multicentre cross-sectional study. Int. ]. Environ. Res. Public Health 2018, 15,
1165. [CrossRef]

Shah, P,; Shrestha, R.; Mao, Z.; Chen, Y.; Chen, Y.; Koju, P; Liu, X,; Li, H. Knowledge, attitude, and practice associated with
antibiotic use among university students: A survey in Nepal. Int. . Environ. Res. Public Health 2019, 16, 3996. [CrossRef]
[PubMed]

Mohammed, I. Hospitals in Saudi Arabia Mark Antibiotics Awareness Week. Saudi Gazette. 14 November 2018. Available online:
http:/ /www.saudigazette.com.sa/article /548053 (accessed on 2 January 2020).

Alghadeer, S.; Aljuaydi, K.; Babelghaith, S.; Alhammad, A.; Alarifi, M.N. Self-medication with antibiotics in Saudi Arabia. Saudi
Pharm. ]. 2018, 26, 719-724. [CrossRef]

Suaifan, G.A.R.Y,; Shehadeh, M.; Darwish, D.A.; Al-Tjel, H.; Yousef, A.M.; Darwish, RM. A cross-sectional study on knowledge,
attitude, and behavior related to antibiotic use and resistance, among medical and non-medical university students in Jordan. Afr.
J. Pharm. Pharmacol. 2012, 6, 763-770.

Gualano, M.R;; Gili, R.; Scaioli, G.; Bert, F; Siliquini, R. General population’s knowledge and attitudes about antibiotics: A
systematic review and meta-analysis. Pharmacoepidemiol. Drug Saf. 2015, 24, 2-10. [CrossRef]

Farkas, M.; Glazar Iv¢e, D.; Stojanovi¢, S.; Mavrinac, M.; Mi¢ovi¢, V.; Tambi¢ Andrasevi¢, A. Parental Knowledge and Awareness
Linked to Antibiotic Use and Resistance: Comparison of Urban and Rural Population in Croatia. Microb. Drug Resist. 2019, 25,
1430-1436. [CrossRef]

Michaelidou, M.; Karageorgos, S.A.; Tsioutis, C. Antibiotic Use and Antibiotic Resistance: Public Awareness Survey in the
Republic of Cyprus. Antibiotics 2020, 9, 759. [CrossRef] [PubMed]

Vallin, M.; Polyzoi, M.; Marrone, G.; Rosales-Klintz, S.; Wisell, K.T.; Lundborg, C.S. Knowledge and attitudes towards antibiotic
use and resistance—A latent class analysis of a Swedish population-based sample. PLoS ONE 2016, 11, €0152160. [CrossRef]
Barber, D.A.; Casquejo, E.; Ybafiez, P.L.; Pinote, M.T.; Casquejo, L.; Pinote, L.S.; Estorgio, M.; Young, A.M. Prevalence and
correlates of antibiotic sharing in the Philippines: Antibiotic misconceptions and community level access to non-medical sources
of antibiotics. Trop. Med. Int. Health 2017, 22, 567-575. [CrossRef] [PubMed]

Pan, D.S.T.; Huang, ] H.; Lee, M.H.M.; Yu, Y.; Chen, M.C.; Goh, E.H,; Jiang, L.; Chong, ] W.C.; Leo, Y.S.; Lee, T.H.; et al. Knowledge,
attitudes and practices towards antibiotic use in upper respiratory tract infections among patients seeking primary health care in
Singapore. BMC Fam. Pract. 2016, 17, 148. [CrossRef] [PubMed]

Al-Shibani, N.; Hamed, A.; Labban, N.; Al-Kattan, R.; Al-Otaibi, H.; Alfadda, S. Knowledge, attitude and practice of antibiotic
use and misuse among adults in Riyadh, Saudi Arabia. Saudi Med. J. 2017, 38, 1038-1044. [CrossRef] [PubMed]

Eng, ].V.Z.; Marcus, R.; Hadler, J.L.; Imhoff, B.; Vugia, D.].; Cieslak, P.R.; Zell, E.; Deneen, V.; McCombs, K.G.; Zansky, S.M.; et al.
Consumer attitudes and use of antibiotics. Emerg. Infect. Dis. 2003, 9, 1128-1135. [CrossRef]

Stearns, C.R.; Gonzales, R.; Camargo, C.A., Jr.; Maselli, J.; Metlay, ].P. Antibiotic prescriptions are associated with increased
patient satisfaction with emergency department visits for acute respiratory tract infections. Acad. Emerg. Med. 2009, 16, 934-941.
[CrossRef]

Algarni, S.A.; Abdulbari, M. Knowledge and attitude towards antibiotic use within consumers in Alkharj, Saudi Arabia. Saudi
Pharm. J. 2019, 27, 106-111. [CrossRef]

Michael, C.A.; Dominey-Howes, D.; Labbate, M. The antimicrobial resistance crisis: Causes, consequences, and management.
Front. Public Health 2014, 2, 145. [CrossRef] [PubMed]

Torok, I. Does medicine lose its value near the expiration date? Acta Pharm. Hung. 2001, 71, 213-224. [PubMed]

Sambakunsi, C.S.; Smébrekke, L.; Varga, C.A.; Solomon, V.; Mponda, ].S. Knowledge, attitudes and practices related to self-
medication with antimicrobials in Lilongwe, Malawi. Malawi Med. |. 2019, 31, 225-232. [CrossRef]


http://doi.org/10.1016/j.jiph.2014.07.010
http://doi.org/10.1371/journal.pone.0122476
http://www.ncbi.nlm.nih.gov/pubmed/25831072
http://doi.org/10.1371/journal.pone.0149929
http://doi.org/10.1136/bmjopen-2016-015308
http://doi.org/10.3390/ijerph15061165
http://doi.org/10.3390/ijerph16203996
http://www.ncbi.nlm.nih.gov/pubmed/31635429
http://www.saudigazette.com.sa/article/548053
http://doi.org/10.1016/j.jsps.2018.02.018
http://doi.org/10.1002/pds.3716
http://doi.org/10.1089/mdr.2018.0424
http://doi.org/10.3390/antibiotics9110759
http://www.ncbi.nlm.nih.gov/pubmed/33143207
http://doi.org/10.1371/journal.pone.0152160
http://doi.org/10.1111/tmi.12854
http://www.ncbi.nlm.nih.gov/pubmed/28187247
http://doi.org/10.1186/s12875-016-0547-3
http://www.ncbi.nlm.nih.gov/pubmed/27809770
http://doi.org/10.15537/smj.2017.10.19887
http://www.ncbi.nlm.nih.gov/pubmed/28917069
http://doi.org/10.3201/eid0909.020591
http://doi.org/10.1111/j.1553-2712.2009.00522.x
http://doi.org/10.1016/j.jsps.2018.09.003
http://doi.org/10.3389/fpubh.2014.00145
http://www.ncbi.nlm.nih.gov/pubmed/25279369
http://www.ncbi.nlm.nih.gov/pubmed/11862672
http://doi.org/10.4314/mmj.v31i4.2

	Introduction 
	Materials and Methods 
	Study Design and Sample 
	Development of the Questionnaire 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

