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ABSTRACT

Obijective: Irrational and overzealous use of antibiotics in addition to multidrug resistance has increased at an
alarming limits around the world. This study aimed to evaluate the knowledge and practices toward antibiotic use
among students at Yarmouk University

Material and Method: A cross-sectional descriptive survey using a structured electronic version of valid
questionnaire was distributed among participants. Google form was prepared based on available questionnaire in
literature, revised by a group of academic pharmacist to validate the questionnaire. Test-retest was performed for a
small group and cronbach alpha was calculated. The form was distributed randomly among under- and postgraduate
students at Yarmouk University via their mails.

Results: A total of 1154 individuals who completed questionnaires were analyzed. The knowledge of antibiotic use
and resistance was quite good; 72.7% reported correct responses with a mean score of 16 out of 22. High rates of
antibiotic use were found with 92% of respondents used antibiotics in the past three months. Inappropriate practice
toward antibiotic was common; 48% used it for incorrect indication (e.g., common cold, fever, and pain), 60% used
for improper duration and 20% don’t take the correct doses.

Conclusions: Interventions on enhancing awareness and understanding of rational antimicrobial use are highly
recommended by promoting expert-driven behavioural change, effective communication, education and training.
Furthermore, law restriction on antibiotic dispensing should be introduced.
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INTRODUCTION

Overzealous prescription and  pharmacy-based
dispensing of antibiotics without a prescription are
considered a major problem worldwide especially in
developing countries [1, 2]. The global problem of
antibiotic abuse is owed to various factors including a
defect in applying regulations that control dispensing
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antibiotics, easy accessibility of antibiotics without a
prescription from pharmacies, and availability of cheap
alternatives in the pharmaceutical market [3, 4].
Additionally, health policies with regard to medical
insurance and lack of physicians’ concerns about long term
resistance may explain the irrational use of antibiotics [5,
6,]. Social and educational factors such as lower
educational status, lower knowledge of antibiotics could
also contribute to the irrational use of antibiotics [7].
Besides, hazards of untoward reactions and the economic
overload on the national health system, overuse of
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antibiotics potentially will lead to the growth of resistant
bacterial strains and the creation of even multidrug-
resistant bacteria [8].

Previously, many studies investigated different patterns of
irrational use of antibiotics [9, 10]. A study by Al-Azzam and
his colleagues reported a high prevalence of non-prescription
use of antibiotics in Jordan [11]. Other studies mentioned that
regulation of antibiotic prescription by general practitioners is
lacking [12, 13]. Recently, Jarab and his colleagues (2018)
observed a shortage in the implementation of guidelines for
antibiotic use [14]. A systematic review by Sajal, et al. (2018)
mentioned Budwall’s note that pharmacists should have an
active role in improving antibiotic prescription practice by
general practitioners [15, 16]. Similarly, regulatory laws that
prevent the un-prescribed dispensing of antibiotics to the
adult are present but are not implemented in community
pharmacies, which defy the purpose of the legislation of such
laws [17].

Antibiotic resistance is a deleterious worldwide
problem accelerated by the misuse and overuse of
antibiotics, as well as poor infection prevention and
control. It is considered a serious global threat [18]. Steps
can be taken at all levels of society to reduce the impact
and limit the spread of resistance [19]. The general public
can help by taking actions such as using antibiotics when
prescribed by a certified health professional, always taking
the full prescription, never using left-over antibiotics, and
never sharing antibiotics with others. Prescribers also
should respond to people’s expectations and demands, so
increasing everyone's understanding of when antibiotics
may be of benefit, and when not, should decrease the
frequency that they are offered.

Relatively, little is known about the general public’s
knowledge of antibiotic resistance in Jordan. A previous
pilot study [20] was conducted in Amman, and due to the
difference in the demographic structure between Amman
and Irbid city, the results of this study could not be
generalized to the population of Jordan. As
complementary to their work, this study could be helpful
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to gather more information from the northern part of
Jordan (Irbid City).

Yarmouk University is a non-profit public higher-
education institution located in a large city of Irbid with
enrollment range: 40,000-42,999 students from all regions
of Jordan. Yarmouk University (YU) offers courses and
programs leading to officially recognized higher education
degrees such as bachelor degrees, master degrees,
doctorate degrees in several areas of study. This study
aimed to evaluate the knowledge and practice of
antibiotics use, convey health-related information, and
evaluate awareness of antibiotic use and bacterial
resistance.

MATERIAL AND METHODS

Study design & Setting

A descriptive study was conducted using a pretested,
pre-validated structured, and the anonymous questionnaire.
The sample size was assessed based on the reports from
woldometer.info website: (https://mww .worldometers.info/
world-population/jordan-population), which mentioned that
the population in northern Jordan is about 2 million and also
according to previous studies reporting that the prevalence of
antibiotic self-medication may range from 27% to 91.7%.
The a-level was set at 5% so that we had a 95% confidence
interval (CI) [21]. A preliminary test was elaborated on a 45-
participant representative sample (about 4% of the target

sample) to address any questions’ ambiguity and to determine
if the data would provide reliable information. Participants of
the pilot study provided the researcher with any feedback they
had about the questionnaire items. The feedbacks were
considered thoroughly in preparing the final version of the
questionnaire that was reviewed by a committee consists of
three academic pharmacist and a physician. To be sure that
the sample of the present study is random and generalizable,
the form has been shared randomly to the entirety of Yarmouk
University’s students mailing list, which includes all of the
University’s students. Students from medical and pharmacy
colleges were excluded from the final analysis.
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Instrument

In this research, a professional electronic version of a
valid Arabic questionnaire; that was approved to be valid
among the Jordan community, was distributed among
participants in Northern Jordan. Shehadeh et al., [20] have
developed a questionnaire by reviewing available
questionnaires in the literature [22-24]. By then, they
translated it to Arabic, tested its content validity and
construct validity, and an acceptable Cranach's alpha was
found. To be valid for use, the questionnaire was shortened
to 22 items in order to make it easier to fill out and increase
the number of full responses.

The questionnaire covered the three key points:

1. Knowledge regarding the indications and correct
antibiotic use: the purpose of using antibiotics for bacterial
or viral diseases; as common cold and infections, when to
take it regarding food, duration, what do you do if you miss
a dose, etc.

2. Resistance due to misuse: Causes of antibiotic
resistance (unnecessary use, not completing the course, no
physician’s prescription (e.g. self-medication; over-the-
counter OTC), using antibiotics with other drugs.

3. Safety: Antibiotic side effects such as allergies.

To enhance the respondents’ knowledge and correct
their misconceptions, an infographic designed by the
World Health Organization (WHO) through visuals using
WHO infographic, was shown at the end of the survey.
Infographics are embraced because they can rapidly grab
attention, simplify complex concepts, and connect
components of complex concepts [25, 26] This may help
to develop proper interventional programs to improve the
public knowledge of antibiotics use, and hence, take a step

towards controlling antibiotics resistance.

Statistics

The present work is considered a purely descriptive
cross-sectional  study. It  described the sample
characteristics and involved the rate of respondents to each
question of the 22-item questionnaire to assess their
knowledge and awareness about the use of antibiotics. .
Frequency distributions and descriptive criteria were
examined. Means for continuous variables and
percentages for categorical variables were computed. The
knowledge with regard to the purpose for using antibiotics,
resistance, and safety was assessed by calculating the
number of correct responses out of 22 items. Poor
knowledge: scores of 1 (<50% correct response), adequate
knowledge: scores of 2 (50-70% correct response), and
good knowledge: scores of 3 (>70% correct response)
[20]. The reliability of the questionnaire was assessed by
calculating the alpha Cronbach's coefficient, which was
found to be satisfactory (alpha-Cronbach =0.71).

Ethical issues

Ethical approval was granted from Instituational
Review Board- at Yarmouk University with number
(IRB/2021/43)

RESULTS

A total of 1154 respondents matched the the inclusion
criteria  of the research successfully completed the
questionnaire. The mean age for all particpinat (= SD) was
24.6 +2.3, with 89.4% aged between 18-25 years and
mostly were female (791, 69%). Table 1 presents the
demographic characteristics of the study participants.

Table 1: Demographic characteristics of the participants

Characteristics N (%0)
Gender
Female 791 (68.6)
Male 363 (31.4)
Age
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Characteristics N (%0)
18-25 1032 (89.4)
26-35 99 (8.6)
>35 23 (2)

Education
Undergraduate 1037 (89.9)
Postgraduate 117(10.1)

Marital status
Single 1048 (90.8)
Married 106 (9.2)

The knowledge score of antibiotic use and resistance of

all respondents are quite moderate; 72.7% reported correct
responses with a mean score of 2 (adequate knowledge)
(Table 2). The results revealed that only half (51.6%) of
the sample knew that antibiotics are used for bacterial
infections like tonsillitis and tooth infection, 79.9% of
respondents knew what dose should they use, with half of
them (47.8%) read the dose from internal leaflet, 82.2%

aware that antibiotics should be ingested with water not by
other drinks as tea or coffee however, about 60.8% did not
know what should be the correct duration for antibiotic
use. Knowledge about antibiotics resistant was quit good
with three quarters (76.9%) knew something about it and
66.2% stated that resistance may be due to using
antibiotics for unsuitable un infective diseases, taking
improper doses, or using them for the improper duration.

Table 2: Section 1 responses regarding knowledge of participants about how they used the antibiotics

Questionnaire Items Response N (%0)
indications of antibiotics Tonsillitis or tooth infection 596 (51.6)
(bacterial infection)
Headache 85 (7.4)
Fever 126 (10.9)
Flu/common cold 232 (20.1)
Muscle pain 35(3)
Don’t Know 80 (7)
Know the exact dose of antibiotic you Yes 922 (79.9)
should take No 232 (20.1)
The source from which you know the Internal leaflet 552 (47.8)
dose Pharmacist 311 (26.9)
Previous experience 185 (16)
Education level (background of 106 (9.3)
medical knowledge)
Know the correct duration of antibiotic | Yes 452 (39.2)
use as prescribed No 702 (60.8)
If the infection recurs again after some Yes 848 (73.5)

-381-



Jordan Journal of Pharmaceutical Sciences, Volume 15, No. 3, 2022

Questionnaire Items Response N (%)
Time, do you think it will be effective No 306 (26.5)
again?
Know about the storage condition of Yes 882 (76.4)
drugs as shown in the leaflet No 272 (23.6)
Do you know how the antibiotic can be Direct without a drink 150 (13)
ingested orally? Ingested with water 871 (75.5)
Ingested with coffee or tea 133 (11.5)
Do you know if repeated use of Yes 948 (82.15)
antibiotics is dangerous or not? No 206 (17.85)
Do you know why the antibiotic may not | When it is not necessary to use 146 (12.6)
produce a response? it*
Not taking the full course of 200 (17.3)
antibiotic
Self-medication* 357 (131)
Administering it prior to meals 120 (10.4)
Using it in cases of fever * 56 (4.8)
Taking many drugs at the same 163 (14.2)
time*
Using an alternative (same 112 (9.7)
antibiotic but different
company)
Do you know something about Yes* 887 (76.9)
resistance to an antibiotic? No 267 (23.1)
Based on your knowledge, what makes Using unsuitable antibiotic for 95 (8.23)
bacteria resist antibiotics? the disease*
Using improper dose 82 (7.12)
Using antibiotic for improper 213 (18.45)
duration*
All previous causes 764 (66.2)
* Statement used in scoring respondents' knowledge.

Data on participants’ behavior and attitude toward
antibiotic use are shown in Table 3. Results revealed
overzealous use of antibiotics as it showed that 1063
(92%) of the respondents had used antibiotics in the past
three months with only 70.1% were prescribed by a
physician to treat the condition. Good adhrenec to
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antibiotics was revealed by 81.5% took the exact doses as
prescribed by the physician or pharmacist. Regarding the
risk associated with antibiotics use, majority of
respondents (92.1%) were aware of the side  effects
associated with taking antibiotics (Table 4).
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Table 3: Section 2 responses regarding participants practice toward the use of antibiotics

Questionnaire Items Response N (%)
Did you use antibiotics in the past 3 months? | Yes 1063 (92)
No 91 (8)
How they get their antibiotic Prescribed by physician 809 (70.1)
Buy from the pharmacy on the 302 (26.2)
advice of someone other than a
doctor
Used old antibiotics 43 (3.7)
Do you use the antibiotic as your physician Yes 836 (72.4)
recommends? No 318 (27.6)
Use of antibiotics to the correct duration Continue to take the antibiotic 646 (56)
even if feeling better
Stop taking the antibiotic when 508 (44)
feeling better
Take antibiotic with the exact doses as yes 940 (81.5)
prescribed by the physician/pharmacist no 214 (18.5)
If they miss one dose? Take it once they remember 818 (70.9)
Take double dose 20 (1.7)
Skip it 316 (27.4)
Can you use antibiotics for viral infection? yes 633 (54.9)
no 521 (45.1)
After the use of antibiotics, what about the Disappear 146 (12.7)
persistence of symptoms? Decrease 266 (23)
Not disappear and visit a 742 (64.3)
physician
After the improvement of an infection, if Visit pharmacist and take the 613 (53.1)
symptoms recur again, what do you do? same antibiotic
Visit the physician to take 122 (10.6)
his/her advice
Increase the dose by myself 89 (7.7)
Stop using the previous one and 330 (28.6)
use a new antibiotic by myself
Do you use antibiotics before meals? Yes 957 (82.9)
No 197 (17.1)
Do you follow the physician’s Yes follow physician’s 390 (33.8)
recommendations? recommendations
No, stop its use without taking 228 (19.7)
physician’s advice
No, decrease the antibiotic dose 246 (21.4)
without taking physician’s
advise
Not using antibiotics regularly? 290 (25.1)
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Table 4: Section 3 positive response of participants about the risk associated with antibiotics use

Danger mentioned N (%)
Antibiotic side effect / Allergies 1063 (92.1)
The emergence of drug resistance 806 (70)
Overdose of antibiotics 654 (56.7)
Know there are dangers but don’t know what they are | 264 (22.8)

DISCUSSION

Antibiotics remain the first therapeutic option to many
communities worldwide [27]. Hence, it is essential to
assure quality and safe drug use by regulating issues such
as self-medication, which is an important determinant of
improper use of antibiotics [28]. Previous study was
conducted among pharmacy student to evaluate the
practice of self-medication among pharmacy students in
the University of Jordan, and the prevalence of self-
medication among them was 86.7%, and antibiotics was
one of the most commonly used drug. [29] The present
study was the first to assess the current knowledge
and practices in the consumption of antibiotics among
young age group mainly at Yarmouk University. The
general knowledge of antibiotic use and resistance is quite
moderate; 72.7% of respondents reported correct
responses with a mean score of 16 out of 22. On contrary,
a previous pilot study conducted in Amman [20] showed
that the knowledge of antibiotic use and resistance is
inadequate in Jordan with <50% reported correct
responses. Not surprisingly, as our study differs from the
aforementioned work in sample size and the percentage of
unawareness of respondents.

Surprisingly, high rates of antibiotic use were
found. In fact, 92% of respondents (>18 years old)
reported having used antibiotics in the past three months.
Results of the present study are significant higher than a
recent study in Jordan by Yusef et al., [30] who reported
that 41% of the sample, have received oral antibiotics in
the past two months, of which 38% acquired antibiotics
without a prescription.

In addition, the majority (70%) stated that the
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antibiotic was prescribed by the physician to treat the
condition while one-quarter of individuals (29%) had
followed the advice of someone other than the
physician or had used an old prescription before taking
the antibiotic. These findings were better than those
reported in a survey in Kuwait [31] where only 43% were
prescribed antibiotics by a physician to treat the condition,
while 57% used an old prescription or took someone else’s
advice. This clearly indicates how much the laws that
control the sale of antibiotics in pharmacies in the Jordan
republic are followed comparing to Kuwait. Literature
confirms that such practices could increase the development
of resistant strains of microorganisms [32]. Similarly, some
studies have shown that in developing countries,
antimicrobials may be obtained without prescriptions from
qualified medical personnel, even though the drug
regulatory agencies in the countries designate these
medicines as prescription-only [33]. In Iraq, testing the
bacterial isolates from urine, blood, throat swab, sputum and
purulent wounds samples collected from Baghdad hospitals
which included the following species of bacteria: GABHS,
K. pneumoniae, S. aureus, Proteus spp and Ps. Aeruginosa
revealed that the above bacteria have developed mostly a
high degree of multi-drug resistance.[34] To control the
emergence of of multi-drug resistance to antimicrobials
there is an urgent need to formulate a policy to reduce the
inappropriate antibiotic use.

Antimicrobial agents are the most commonly used and
misused among all drugs and the consequences of the wide
spread use of antimicrobial drugs has increased the
emergence of antibiotic resistant pathogens which
necessitate the need for new drugs (16-21).
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Regarding the indication of antibiotics, the study
populations were less knowledgeable pertaining to the
indication of antibiotics for the treatment of viral infections.
The proportion of respondents who thought that antibiotics
are effective for viral infections was comparable with a survey
conducted in Britain, Europe, Denver, Wisconsin, and
Minnesota (54-55%) [35-38], but better than proportions
reported from New Jersey (70%) [39] and Malaysia (67%)
[40]. The possible reason for the inadequacy of knowledge in
this area could be due to the term “germ”, which was
normally used during counseling or provision of medical
advice to the public/patients instead of using the
microbiological term “bacteria” or “virus”.

Interestingly, 92% of the participants said they were
aware of the risk associated with antibiotic use. Among
those aware of the risks, only 70% mentioned the
emergence of drug resistance as a consequence as
antibiotic use, while 23% said that they knew there
were dangers in taking antibiotics but they did not
know what they were. These results demonstrate an
evident lack of knowledge and poor practice towards
antibiotic consumption.

The most important issue regarding the resistant causes
is the duration of the antibiotic course. Only about half of
the respondents (56%) had correct knowledge of the need
to complete the full course of antibiotics when symptoms
of infection are improving. A similar proportion of
respondents with correct knowledge were noted in the
current study when compared with other studies done in
Syria (50%) [7], Hong Kong (58%) [24], and Taiwan
(50.1%) [23].

The present work revealed a lack of knowledge with
the use of antibiotics in the northern part of Jordan as
evidenced by the high percentages of those who know that
antibiotics can be used when it is not necessary to use
them, those who self-medicating themselves with
antibiotics, those who ingest them in cases of fever without
knowing its origin and if it is secondary to bacterial or viral
infections, those who take many drugs concomitant with

Laila M. Matalgah, et al.,

antibiotics allowing for potential drug interactions, those
who take an unsuitable antibiotic for the infective disease
in addition to those who improperly use the antibiotics
either using improper dose or using it for the improper
duration. Other previous studies in Arabian countries are
in the same line of bad knowledge of their population
about antibiotic use. A study by Tshokey et al. (2017)
found also unsatisfactory knowledge and practices toward
antibiotic use [41]. On the same line, more than one-third
of the Kuwait population did not complete the prescribed
antibiotic course and some had self-medicated with
antibiotics [42].

Overall, the assessment of knowledge on antibiotic
consumption reveals several risk factors associated with
irrational use of antibiotics; consumption of antibiotics for
common cold and fever, lack of knowledge on the accurate
dose and frequency, and poor compliance to antibiotic
therapy, which is indirectly indicated by the lack of
knowledge on the duration of the antibiotic course.
Gualano and his colleagues mentioned that about one-third
of the population in low and middle-income countries lack
knowledge about antibiotics [43]. These factors are known
to contribute to the irrational use of antibiotics and the
development of resistance [27]. Interventions on
enhancing awareness about antibiotics and resistance and
introducing standard therapeutic guidelines should be
conducted.

LIMATATIONS OF THE STUDY

Some limitations of this study are that only one
university in Jordan was examined; a multi-institution
study may reveal higher rates of student participation. In
addition, the snapshot nature of the cross-sectional design
restricts the generalizability of the study outcomes.
Furthermore, some of questions' responses may exposed to
subjective variability and reported bias.

CONCLUSION AND FUTURE PERSPECTIVE

Despite that the knowledge of antibiotic use and
resistance among Yarmouk University's students was quite
good; they have a defect in following the instructions
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regarding the proper doses and duration of treatment.
Interventions to enhance their awareness about rational
usage of antibiotics are highly recommended by promoting
expert-driven behavioural change, education and training.
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