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Introduction

Student's wrong views about antibiotics can ultimately advance to unsuitable self-medication, over medication, or under-
medication of antibiotics [1]. Misuse or overuse of antibiotics can lead to grave effects on health and it is also a contributing
factor to the creation of multidrug-resistant bacteria [2]. Hence the study is to assess the knowledge among the patients
regarding the use and misuse of antibiotics and the ways how the development of antibiotic resistance can be prevented [3].
A study about antibiotic use in few nations has reported that the public thought of antibiotics as “an astonishing medicine” or
“a potent medicine” or “a powerful medicine” that can stop and alleviate any illness or symptoms [4]. Wrong views and
being deficient in the basic knowledge about antibiotic usage have also been documented by various studies across
populations in many nations. Patients’ request for an antibiotic prescription and the practice of using antibiotics without
prescription by community members is prejudiced by such wrong views [5, 6]. The misuse of antibiotics is not a
meaningless exercise; instead, it can make future antibiotic treatments unproductive [7-9]. As a result, in the milieu of
antibiotic usage, improper information on using antibiotics appropriately leads to misconceptions about such usage [10-13].
Particularly the unsuitable usage of antibiotics in society continues to be a noteworthy dilemma in many countries;
plummeting wrong ideas regarding antibiotic usage among the people in the society is vital [14]. The concern regarding this
issue is that the misuse and over-use of antibiotics have accelerated the development of antibiotic resistance which is
preventable by the proper prescription and intake of antibiotics [15-17]. Why is this important? Sickness and infectious
diseases affect us all. Preventing the spread of and protecting the effectiveness of antibiotics helps each of us individually,
and our community as a whole. Students can make a real difference by helping to raise awareness in their communities.
Therefore, this present study aims to spread awareness and explore student's knowledge and behaviors concerning
appropriate antibiotic use and resistance in the Northern Province of Saudi Arabia. Our finality is to promote the adoption of
cautious antibiotic usage practices among University students.
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Materials and Methods

A self-structured questionnaire was administered to all students in Ararapplied medical sciences college of Northern Borders
University in the Kingdom of Saudi Arabia. The survey is divided into 4 parts of questions targeting the students,
knowledge, belief, practices (Tables 1-4), and proposed recommendations (Figure 1). The data of only those respondents,
who were willing to give complete information on antibiotics usage, were considered for the survey and analysis. The
Sampling Method used was the convenience sampling technique, in which collected data was analyzed using SPSS 22
version.
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Figure 1. Mean of students that agree with recommendations to prevent antibiotic resistance
Results and Discussion

Analysis of the results showed that the majority of their age was between 17 years to 20 years of age. Our students were all
females and Saudi’s in Nationality and had been students in Northern Border University. 100 students in total participated in
the study. In the first part of the survey, only 10% of participants recognize the factors that could contribute to the resistance
of the germs to antibiotics as reported in Table 1. 30% of participants believe that large doses of antibiotics are better to use
for quick actions. Only 10% disagree, 37% agree that the antibiotic helps to get better quickly in case of fever and Only 11%
disagree (Table 1).

Table 1. survey results for questions targeting students’ knowledge about factors that contribute to antibiotic resistance

Strongly
agree

Strongly

no -
Disagree

Agree Neutral  Disagree
variables

Mean
Standard
Deviation

NO. % NO. % NO. % NO. % NO. %

1 To have fast response large doses of antibiotics can be

taken 30 30% 31 31% 19 19% 10 10% 10 10% 3.61 1.28

Antibiotic resistance can be due to choices based on
experience.

N

35 3%% 27 27% 18 18% 11 11% 9 9% 3.68 1.30

3 Inappropriate antibiotic intake For nonspecific GIT or

- 28 28% 23 23% 32 32% 11 11% 6 6% 3.56 1.18
respiratory symptoms.

Taking antibiotics in combination may be better choice to
manage infections.

~

18 18% 21 21% 23 23% 15 15% 23 23% 296 141

5 Broad spectrum antibiotics is superior to using highly

- 37 37% 36 36% 16 16% 6 6% 5 5% 394 110
selective antibiotics.

[o)]

Antibiotics help me to recover quickly from all fevers 37 37% 32 32% 15 15% 5 5% 11 11% 3.79 1.29

7 When | have a cold, I should take antibiotics to avert

grave sickness 32 32% 25 25% 25 25% 9 9% 9 9% 3.62 1.26

On taking an antibiotic, | add to the advancement of
antibiotic resistance.

o]

18 18% 24 24% 27 27% 21 21% 10 10% 3.19 1.24

Not taking one or two of antibiotic doses in between doses

0, 0, 0, 0, 0,
does not contribute to development of antibiotic resistance 17 17% 18 18% 32 32% 19 19% 14 14% 305 127

10  Antibiotics are safe medicine, so can be fregently used. 15 15% 35 35% 16 16% 18 18% 16 16% 3.15 1.32
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Rating by the Nurse practitioner of the factor contributing

to antibiotic resistance 3.46 0.49

In the second part of the survey when targeting the student's practices. The majority of participants (38%) check the expiry
date before using the drug. However, another question of the results showed that 37% of the students strongly stated that it is
a better choice to use broad-spectrum antibiotics than use exceedingly selective ones (Table 2).

Table 2. Survey results for questions targeting practices that contribute to antibiotic resistance

no Strongly Agree Neutral Disagree St-rongly c g kS
variables agree Disagree  § S §
> §3
NO. % NO. % NO. % NO. % NO. % (2
After taking 2-3 doses of course of antibiotic you
1 start feeling improved so do you discontinue the 44 44% 28 28% 15 15% 8 8% 5 5% 398 117

antibiotic?

Do you purchase antibiotics earlier given by

2 - 36 36% 32 32% 18 18% 7 % 7 7% 383 1.19
Physician?
3 Do you ensure explryljjsz::]eg(;f the antibiotic before 38 38% 18 18% 29 29% 13 13% 2 2% 377 115
4  Doyouhaveapreference totakeanantibiotic g o0 56 600 24 2406 20 20% 11 11% 322 127
when you have any mild respiratory symptoms?
5  Doyouagreethatlncaseofany diarhea skin ),y 00 51 5100 25 2506 20 20% 20 20% 2.89 1.33

ulcer etc antibiotics have a role to cure it

Medication practice questions rated response 3.54 0.48

39% of them strongly agreed antibiotics are harmless, and so, they can be used be regularly, and that 44 % stop taking
medication once they feel better after taking 2-3 doses from an antibiotic course prescribed by a doctor, and 39% do not
check with a physician before starting an antibiotic, they purchase antibiotics earlier given by Physicians (Table 2).

Our results also highlighted the different myths and false beliefs that perhaps intake of large doses of antibiotics has quicker
action to relieve them of their symptoms. The other observations were that as the symptoms improve and people become
healthier, they either stop taking antibiotics or start skipping them. This leads to various false practices and beliefs which
include the tendency to take a large dose of antibiotics for quicker action leading to their arbitrary and indiscreet usage,
which makes the situation more complex. In total, only 22% presented answers of good practices when using antibiotics
(Table 2).

The third part of the survey questions targets students’ knowledge about antibiotic resistance. Interestingly 39% thinks that
misuse of antibiotic is a significant and grave community health matter in our country. More than 50% of participants
believe that arbitrary and imprudent intake of antibiotics can cause more load on healthcare expenditure (Table 3).

Table 3. Survey results for questions targeting Students ‘opinions about antibiotic resistance

| . |
no strongly Agree Neutral Disagree Strongly

. agree Disagree
Variables g 9

Mean
Std.
Deviation

NO. % NO. % NO. % NO. % NO. %

I trust extensive use of antibiotics is a significant cause of

o . . 25 25% 31 31% 35 3%% 5 5% 4 4% 3.68 1.03
anti-microbial resistance.

N

Antibiotics can stop any sickness from progressing further. 44 44% 28 28% 16 16% 6 6% 6 6% 3.98 1.17

| belief random and unwise use of antibiotics can lead to

. - . 46 46% 31 31% 12 12% 7 7% 4 4% 4.08 1.10
exacerbation of prolongation of sickness.

4 | belief random_and unwn_se_use qfantll_nlotlcs can cause 19 19% 30 30% 37 37% 7 7% 7 7% 347 1.09
surfacing of antimicrobial resistance.

| belief mutations in genes can be the important cause of

5 . . 23 23% 26 26% 26 26% 17 17% 8 8% 3.39 1.23
antibiotic resistance.
6 Ibellefmapproprlatedurat_lo_nc?fantl_blotlccoursecanbea 14 14% 26 26% 26 26% 22 22% 12 12% 3.08 123
cause of antibiotic resistance.
7 | belief antibiotic resistance is an significant and grave o4 24% 25 250 28 28% 17 17% 6 6% 3.44 119

community health issue all over the world.
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| belief antibiotic resistance is an significant and grave

8 . . . 39 39% 28 28% 22 22% 9 9% 2 2% 3.93 1.07
community health issue in our country.
9 Patients claim and bellefs' Igaqs to regular use of wrong o4 24% 37 37% 16 16% 14 14% 9 9% 3.53 1.4
antibiotics.
10 | belief unnecessary and irrational usage of antibiotics can 31 3% 22 200 21 21% 17 17% 9 9% 349 132

lead to additional burden of health -care cost.

Beliefs 3.61 0.47

These results are in parallel with recommendations answers. As more than, 49% of participants encourage conducting
educational programs that ameliorate applied medical sciences student’s knowledge about antibiotic resistance. 34% strongly
agreed and 26% agreed that as an infection control tool, the conventional antibiotic surveillance programs should be
implemented for better administration and supervision of usage of antibiotics. Detailed results are shown in Figure 1 and
Table 4.

Table 4. Survey results for questions targeting students ‘recommendations to prevent antibiotic resistance

Strongly

. rongl
no Agree Neutral Disagree St. onaly S
agree Disagree - B
variables S 3
S 0
NO. % NO. % NO. % NO. % NO. % 5
[%2]
1 Organize regular awareness programs 49 49% 21 21% 19 19% 9 9% 2 2% 4.06 1.10

Updating themselves and others about local antibiotic

2 resistance 18 18% 30 30% 33 33% 12 12% 7 7% 340 1.12

3 Frequent ag;:’éﬁgfezu;:f;!ﬁgf :; rfng;?::]s shouldbe o/ 3406 26 26% 21 21% 11 11% 8 8% 367 1.27

4 Regular_ |r_1fo.rmat|_on to be shared_ about thg sntu_atlon of 39 39% 26 26% 15 15% 13 13% 7 7% 3.77 1.28
antibiotic resistance pattern in my University.

5 Suitable |so|at|0r;hoeflj:ee (r))?gs?itt)lir;t?:sspltals can reduce 38 38% 32 320 22 22% 4 4% 4 4% 3.96 1.06

6 Proper hand hyglenznﬂzzfélt?s: can lower the use of A1 41% 16 16% 26 26% 9 9% 8 8% 3.73 1.30

7 Adequate knowledge to take care of overall health and 30 30% 26 26% 20 20% 18 18% 6 6% 3.56 125

hygiene is necessary to reduce use of antibiotics.

Strict government policy and guidelines to be circulated

- L 30 30% 27 27% 19 19% 15 15% 8 8% 3.57 1.28
regularly for empiric antibiotic use.

Measure that can be recommended to reduce antibiotic

. 3.71 0.61
resistance

Bacterial resistance to antibiotics due to their misuse is leading to significant mortality and morbidity and is increasing day
by day. It has become a rising health dilemma and has led to low quality of life among people and an extra financial burden
due to more healthcare expanses’. Bacterial resistance to antibiotics is a growing restorative problem in society. Recent
studies have highlighted the false beliefs and practices and their discreet usage among the people in the community [18, 19].
Thus, the WHO has stressed the importance of both professional and public involvement in the control of antibiotic
resistance [20, 21]. Earlier studies reflect about undertaken campaigns by displaying posters to encourage the public to ask
for fewer antibiotics [18, 19]. In our study, we aimed to spread awareness regarding antibiotic resistance through poster
competition to promote the students for the adoption of cautious antibiotic usage practices. We used poster competition and a
self-structured questionnaire for the adoption of cautious antibiotic usage practices and to promote and spread awareness
regarding antibiotic resistance. Our study reflected that majority of the students who participated were not fully aware of
antibiotic usage practices and were not aware of the illnesses for which antibiotics are taken by them. Also, it was alarming
to note that many of them had been adopting self-medication and most of the time the antibiotics were not strictly taken by
them after being prescribed by a doctor. The majority of them also agreed that they do not complete the course of antibiotics
or do they stop taking it once the symptoms improve. Quite a few students in our study were not even aware of the side
effects that can arise due to the irrational use of antibiotics.

Our study is one of the few qualitative studies done in the Northern Province of Saudi Arabia to study the practices and
attitude towards usage of antibiotics causing antimicrobial resistance among University students and have used poster
competition to create awareness about it among the Students. Our study showed that students had been taking antibiotics
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even for mild viral conditions and they were taking them from pharmacy stores without any advice taken from the physicians
and having no recommended prescriptions and were also taking them if they were available with them at home which they
may have purchased for earlier illness and may not have taken them completely. These observation were commonly found in
people from Jordan, Iraqgi [22] Kingdom of Saudi Arabia, Yemen, and Uzbekistan [23]. Similar results have been shown by a
survey-based study done in Iran where University students were found to have poor knowledge about antibiotics and were
having an irrational intake of them [24]. One of the studies has highlighted that illogical intake of antibiotics has been
increased among students leading to self-medication as perhaps they had been influenced either by their parents and/or peer
influence had augmented irrational antibiotic usage among them [25, 26].
A second important finding which had been reflected from this study was that students were not willing to consult the
physician and instead preferred to take medicines directly from the stores. Self-medication of antibiotics also reflects poor
interpersonal doctor-patient relationships and perhaps they are hesitant to visit out of fear or have no confidence in the doctor
treatment. A study done in Iceland reflected that the physician behavior, attitude, nature, and personal characteristics
particularly enthusiasm and readiness to serve were cited were among the important reasons for “nonpharmacological”
antibiotic prescribing and an unstable doctor-patient relationship [27]. Many studies done have emphasized that emotional
intelligence and empathy must be a part of the medical training, where a physician should be taught how to improve doctor-
patient relationships [28].
As reflected in previous studies, we also through poster competition have tried to motivate the students in our university and
train them to create awareness among the public about myths and misconceptions about antibiotic usage [29]. In our study,
the students showed enthusiasm to conduct community-based awareness programs and educate the community about
antibiotic proper usage and how it can cause antimicrobial resistance leading to mortality and morbidity among them.
Students expressed their willingness to use mass media and popular sources of general awareness in our study to spread
antibiotic literacy similar to how it has been done in earlier studies showing positive results [30, 31]. One of the studies
published stated about “Know your Medicine Campaign” in Malaysia which was aimed to educate and prepare the
community to equip the people with practices and attitudes to have an adequate knowledge about the antibiotics they take
and how to use them properly [32] Also studies done in Belgium showed that many national media campaigns had been
conducted to alert the community about the mortality and morbidity associated with the wrong usage of antibiotics due to
antimicrobial resistance [33]. Across ten countries, an e-Bug project had been done with the same intention to create
awareness about proper antibiotic usage which showed very good results after its implementation [34]. These interventions
appeared to be profitable as there was seen to be a decline of 26.5% wrong community-based antibiotic prescribing practices
between 2002 and 2007 in France [35] during their participation in the European e-Bug school project [36].
These study limitations were that students who participated in the study may not be representative of the students as a whole
of the entire university student population. To the best of our knowledge, this is probably the first qualitative study done
from the Northern Province of Saudi Arabia exploring the myths and facts and perceptions, and practices related to the
wrong antibiotic usage among university students. Our result highlighted that those students were amenable to find out and
learn about antibiotic misuse and had shown great enthusiasm to participate in the campaign to improve the rational use of
antibiotics among the public. Thus, programs like poster competitions or campaigns, or camps organized targeting
educational Institutes could well be effective in plummeting irrational usage of antibiotics in the public.
Our study highlights that the students should be given more training during their undergraduate days to create awareness and
also increase their knowledge regarding antibiotic suitable usage. This is a vital time during which the significance of these
issues should be highlighted because once they get the license and start practicing, it may be difficult to alter their
perceptions and attitudes. The interventions, which are undertaken to prevent and manage bacterial resistance, commonly
target to lead to behavioral changes among the students. The outcome of these interventions is affected by the earlier views
and experiences, which are held by the students from their study days. Hence, for any instructive intervention to be
triumphant and for the changes to be constant, it should change the beliefs and perceptions from the university days. A better
understanding of what the students know and believe about the issues of antimicrobial use and resistance can assist
University in planning an effective educational intervention for them.

Conclusion

Our study aimed to create awareness through the poster competition on the students’ knowledge, attitudes, and behavior
concerning antibiotic use and its resistance. The poster competition was also aimed to determine to analyze the knowledge of
students about frequent antibiotic prescribing practice and offers of alternative remedies instead of antibiotics being used in
general practices. Although students exhibited poor knowledge about antibiotic use and resistance, they were keen to learn
about these issues. Our study results can help in planning the authorities a competency-based curriculum where the
educationist may keep in mind that other than helping students to increase their knowledge the curriculum and teaching
strategies should help to bring a change in attitude and behavior also among the University students. This may help in the
control of many important problems similar to our study like the issue of antibiotic resistance which by small interventions
can play an important role in the preservation of antibiotics for future generations.

We recommend that the measures should be taken to guide the students as to how they can help to reduce antibiotic
resistance and how they can contribute to an institutional policy by helping to spread related guidelines by conducting
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frequent awareness programs. Also, authorities need to help the students to give them easy access to local antibiograms and
help them to participate in regular antibiotic surveillance programs.
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