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Abstract

Introduction: Antibiotic resistance is a current global issue. Investigation of the level of knowledge of the public about antibiotics and antibiotic
resistance is necessary to combat the antibiotic resistance problem. The aim of the present study was to evaluate the level of knowledge of the
citizens of the north-eastern part of Cyprus on antibiotics and antibiotic resistance problem.

Methodology: Randomly selected 701 adults were included in the study. A modified version of World Health Organization’s public awareness
survey was used to assess the knowledge on antibiotics and the resistance. Logistic regression was used to find out the relationship between
knowledge and education level. Spearman’s correlation analysis was carried out to determine the association between the education level and
the awareness of antibiotic resistance.

Results: Overall, 47.9% (336/701) of the respondents had used antibiotics in the last 6 months. Approximately 70% of respondents were
determined to have intermediate/high knowledge on antibiotic consumption. In total, 66% of the population heard about antibiotic resistance
and of these, 64% had intermediate knowledge on the resistance concept. University graduates were more likely to hear the term antibiotic
resistance than primary school graduates.

Conclusions: In the north-eastern region of Cyprus, the public is moderately knowledgeable about antibiotics and resistance. The study is the
first large scale study in the northern part of Cyprus and is thought to improve the national health policies related with antibiotic consumption

in Cyprus and other developing countries.
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Introduction

The discovery of the first antibiotic, penicillin, by
Alexander Fleming in the early 20th century earned him
the Nobel Prize award in physiology and medicine two
decades later. Along with this discovery, a new
revolution in the field of infectious diseases, that is the
treatment of bacterial infections, had begun. The
cascade of events initiated by Fleming’s findings led to
the discovery of a huge number of antibiotics and their
introduction into clinical practice. During the course of
seven decades after 1928, more than 30 antibiotics had
been discovered and introduced into the pharmaceutical
market. The events in the 20" century denoted the
century as the “antibiotic era” [1].

The increase in the number of antibiotics that could
be used to treat bacterial infections was obscured by the
mechanisms that bacteria adapted in order to overcome
the biological effects of antibiotics. These mechanisms
lead to the development of antibiotic resistance that
results in difficulties in the treatment of bacterial
infections. As antimicrobial agents had been discovered

and introduced into clinical practice, bacteria used two
major genetic strategies, mutation in the genes and
acquisition of foreign resistance genes via horizontal
gene transfer, in order to adapt to the antibiotic attack
that eventually led to the development of resistance.
Together with the shortage of the discovery of new
antibacterial agents since the early 2000s and the
increase in the number of bacteria becoming resistant to
multiple antibiotics, the world had started to experience
a serious problem because the treatment of infections
was becoming difficult [2]. At the beginning, multi-
drug resistant bacteria were generally isolated from
hospital acquired infections. However, due to the
dissemination of these microorganisms to the
community and the increase in the antibiotic resistance
among the bacteria isolated from community acquired
infections, antibiotic resistance has become a serious
risk to the public in general. Whether community or
hospital acquired, antibiotic resistance not only leads to
an increase in the mortality rate, but also adds to the
health expenditure due to the extended hospital stay and
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the attempts to eradicate the infection using different
drugs. In 2014, the World Health Organization (WHO)
released the first antimicrobial resistance surveillance
report that contained catastrophic news as it declared
that antibiotic resistance is no longer of the future but
rather a present-day problem threatening the world. The
report also stated that at the current rate of resistance
acquisition, common infections and minor injuries
could prove fatal [3]. Following the year 2014, WHO
had implemented a new surveillance system known as
“Global Antimicrobial Surveillance System (GLASS)”
in the effort to survey the resistance and its international
spread, to implement and assess intervention and
control programs and to monitor their outcomes [4,5].

There are many reasons behind the drastic increase
in the rate of antibiotic resistance. Irrational use and
mis/over-use of antibiotics among humans, in
husbandry and agriculture are among the important
factors. Antibiotics, when consumed by a human,
increase the frequency of mutation, a genetic
mechanism which is responsible for the development of
antibiotic resistance, of both the bacteria involved in the
treated infection and the normal flora bacteria leading
to the emergence of antibiotic resistant variants [6].
Moreover, unnecessary use or misuse of antibiotics
results in selective pressure that promotes the growth
and increases the pool of resistant bacteria. Once it has
developed, resistance can spread among bacteria via
various horizontal gene transfer —mechanisms.
Antibiotics not only select for resistant bacteria but also
increase the frequency of horizontal gene transfer
among bacteria leading to the dissemination of the
resistance [7]. As a result, increased consumption of
antibiotics by human not only produces resistance at the
individual patient level but also produces resistance at
the community, country or regional levels [8].

More than half of the antibiotics used in husbandry
either for treating infections or as growth factors to
promote mass gain and production are also used by
humans [9]. The use of antibiotics in animal husbandry
leads to the emergence of antibiotic resistant zoonotic
agents which can transmit to human and cause
antibiotic resistant infections. Moreover, antibiotics
used in animals are excreted in their urine and faeces
into the environment leading to resistance development
in environmental bacteria that can also infect human. In
addition, the manure produced by the livestock is
frequently used as nourishment for the soil which in
turn contributes to the presence of resistant bacteria in
the soil [10]. Charuaud et al. [11] revealed that
pharmaceutical residues from veterinary sources had
reached concentrations up to a couple of micrograms
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per litre in natural water. In addition to the emergence
and selection of antibiotic resistant bacteria, the
contamination of the natural water and soil with
pharmaceuticals also creates an agro-ecosystem crisis
[12]. The acuteness of the case and its insinuations
pressurized the European Union (EU) and other
countries to take action. In 2006, EU banned the use of
antibiotics for the purpose of growth promotion in cattle
[13].

In the north of Cyprus, the use of antibiotics had not
been monitored and antibiotics were dispensed as over
the counter drugs. But as of April 1, 2016, the
government had decided that antibiotics would only be
sold if a prescription had been presented in order to
control the use of antibiotics and stop their misuse by
the public. The aim of the study was to evaluate the
level of awareness of antibiotic resistance among public
in the eastern region of North Cyprus.

Methodology
Study Population

The minimum number of individuals that should
attend the survey had been determined to be 381 by
considering the population of the region as 40,920
according to the data from State Planning Organization
of North Cyprus with 5% of margin of error and 95%
confidence interval. Nevertheless, the interview was
carried out on 701 locals so that the margin of error was
reduced to 3.67%.

Survey

A questionnaire modified from the WHO was
conducted on random citizens [14]. The questionnaire
that was conducted face by face was divided into
several sections. The first section consisted of
demographic information including education, age and
gender. Section two included four questions related
with habits of antibiotic consumption followed by
section three that consisted of four questions about
general knowledge on antibiotics. The last section
included 20 true/false questions related with antibiotic
resistance.

The content validity was assessed by two experts
from  different  fields  (microbiologist  and
pharmacoeconomist). For improving the content
validity, a pilot study was conducted on 35 randomly
chosen respondents. The respondents were asked to fill
in the questionnaire and were allowed to comment on
the clarity of the questions. After the pilot study, minor
amendments were done according to the comments of
the participants.
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The reliability of the questionnaire was confirmed
by another pilot study done on 30 people. Cronbach’s
alpha coefficient was used to analyse the internal
consistency reliability. Cronbach’s alpha coefficient
was determined to be 0.882 reflecting good
consistency.

Evaluation of the Survey

Out of four questions related with the general
antibiotic knowledge in section three, respondents who
correctly answered three or more were determined to
have high level of general knowledge, those who
answered two questions correctly to have intermediate
level of knowledge and those who answered one or
none of the questions to have low level of knowledge.
For the questions related with antibiotic resistance in
section four, one point was assigned to each correct
answer. Those people who scored > 80%, 51-79% and
< 50% were regarded to have high, intermediate and
low level of knowledge about antibiotic resistance,
respectively.

Statistical Analysis

The data were analysed by IBM SPSS statistics
version 21. Logistic regression was used to find out the
relationship between knowledge and education level.
Spearman’s correlation analysis was carried out to
determine the association between the education level
and the awareness of antibiotic resistance. Fischer’s
exact test was used to determine the statistical
significance. The level of statistical significance was set
atp <0.05.

Results
Demographical Data

In total, 359 (51.2%) men, and 342 (48.8%) women
were included in the study. Of 701 participants, 32%
and 23.4% were in between 25-34 and 35-44 years old,
respectively. Approximately, 39% of respondents were
high school and 42% were university graduates (Table

).

Table 2. Antibiotic consumption habits, n (%).
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Table 1. Demographical data of the participants.

Characteristics n (%)
Gender

Male 359 (51.2)
Female 342 (48.8)
Age group

18-24 127 (18.1)
25-34 224 (32)
35-44 164 (23.4)
45-54 122 (17.4)
55-64 41 (5.8)
65+ 23 (3.3)

Education level

Primary school 80 (11.4)
High school 270 (38.5)
University 296 (42.2)
Master’s 51(7.3)
PhD 4(0.6)

Antibiotic Consumption Habits

In total, 434 (61.9%) of the participants were on
antimicrobial therapy or had had the therapy in the past
12 months and 336 (47.9%) respondents had used
antibiotics in the last 6 months. Majority (75.6%) of the
participants reported that they buy antibiotics upon
doctors’ advice. Approximately 88% of respondents
replied that they adhere to the advice of the pharmacist
or the doctor on how to use the antibiotics (Table 2).

60% of the interviewees responded that they
requested the same antibiotic from the doctor if they
suffered from the same symptoms before and the
antibiotic helped. Approximately 18% of the
participants replied that they used a leftover antibiotic
from a family member or friend as long as it is being
used for the same sickness (Table 2). 27% of the
population stated that they stop using the antibiotic
when the symptoms disappear.

72% of the interviewees responded that antibiotics
can be used in the treatment of bladder infection where
as 26.5% of the participants had misconception that
antibiotics can be used in the treatment of viral
infections including Human Immunodeficiency Virus
(HIV). Cold/flu perplexed 22.2% of the respondents as
indication for antibiotic treatment.

Yes No
Buy antibiotic with doctor’s advice 530 (75.6) 171 (24.4)
Adhere to the advice of pharmacist/doctor 614 (87.6) 87 (12.4)
Request the same antibiotic that helped recovery from the same 415 (59.2) 286 (40.8)
symptoms before
Use a leftover antibiotic from a family member/friend with the same 127 (18.1) 574 (81.9)

symptom
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Table 3. General knowledge of antibiotics with respect to education level, n (%).
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Knowledge

Education Total
Low Intermediate High
Primary school 30 (37.5) 19 (23.8) 31(38.8) 80
High school 75 (27.8) 74 (27.4) 121 (44.8) 270
University or higher 108 (30.5) 81(23.1) 162 (46.4) 351
Total 213 (30.4) 174 (24.8) 314 (44.8) 701
Table 4. General knowledge of antibiotics with respect to age, n (%).
Knowledge
Age Total
Low Intermediate High
18-24 39 (30.7) 33 (26) 55 (43.3) 127
25-34 66 (29.5) 52 (23.2) 106 (47.3) 224
35-44 53 (32.3) 41 (25) 70 (42.7) 164
45-54 31 (25.4) 32 (26.2) 59 (48.4) 122
55-64 17 (41.5) 9(22) 15 (36.6) 41
>65 7 (30.4) 7 (30.4) 9(39.1) 23
Total 213 (30.4) 174 (24.8) 314 (44.8) 701
Table 5. Education level of respondents according to whether they have heard about resistance or not, n (%).
Have you heard about the term resistance before ?
Education
Yes No Total
Primary school 43 (53.8) 37 (46.3) 80
High school 174 (64.4) 96 (35.6) 270
University 241 (69.5) 106 (30.5) 347
PhD 4 0 4
Total 462 (65.9) 239 (34.1) 701
Table 6. Education level of respondents according to their knowledge about resistance, n (%).
Low Intermediate High Total
Primary school 1(2.3) 33 (76.7) 9 (20.9) 43
High school 9(5.2) 115 (66.1) 50 (28.7) 174
University 8(3.3) 145 (60.2) 88 (36.5) 241
PhD 2 (50) 2 (50) 0 4
Total 20 (4.3) 295 (63.9) 147 (31.8) 462
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General Knowledge Related with Antibiotics

The median score of the participants for the
knowledge of antibiotics was calculated to be 50%. Of
701 respondents, 314 (44.8%), 174 (24.8%) and 213
(30.4%) were determined to have high, intermediate
and low level of knowledge, respectively. In general,
48% of the female and 42% of the male respondents
were determined to have high knowledge (p>0.05).
Although the university graduates and 45-54 year old
respondents had the highest level of knowledge, no
statistically significant difference was detected between
neither knowledge and education level (Table 3) nor
knowledge and age (Table 4).

Knowledge about antibiotic resistance

Approximately 66% of interviewees, of whom 228
(49.4%) were female and 234 (50.6%) were male, heard
about the term “antibiotic resistance”. More than half of
all age groups and 73% of 45-53 year old respondents
reported that they had heard about the term (p>0.05).
53.8% of primary school graduates, 64.4% of high
school graduates and 69.5% of university graduates had
heard about antibiotic resistance (Table 5).

Slightly more than the half (52.1%) of those who
had heard about antibiotic resistance was university
graduates and logistic regression revealed that the
respondents who were university graduates were
significantly more likely to hear the resistance when
compared to primary school graduates (p < 0.05).

Nearly 69% of respondents who had heard the term
responded that they heard it from their doctor or
pharmacist. Of those who had heard the term, an
overwhelming majority (90%) of the respondents
replied that humans become resistant to antibiotics and
they no longer work. Approximately 86% stated that
experts will handle antibiotic resistance before it
becomes too serious and 58.4% replied that not much
can be done to stop antibiotic resistance. Surprisingly,
64.1% of the respondents thought that antibiotic
resistance is only a problem for those who consume
antibiotics regularly.

Of 462 people who had heard about antibiotic
resistance, 20 (4.3%), 147 (31.8%) and 295 (63.9%)
were found to have low, high and intermediate level of
knowledge about antibiotic resistance, respectively.
31.6% of female and 32.1% of male respondents had
high level of knowledge (p>0.05). 36.5%, 28.7% and
20.9% of university, high school, and primary school
graduates had high level of knowledge, respectively.
59.9% of those who had high knowledge were
university graduates. There was a statistically
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significant correlation between education level and the
knowledge of resistance (p < 0.05) (Table 6).

Discussion

A direct correlation between antibiotic use and the
rate of antibiotic resistance has been proposed.
Penicillin  and  macrolide  resistance  among
Streptococcus strains was significantly found to be
correlated with antibiotic use reflecting the fact that
antibiotic resistance is directly related to the antibiotic
selection pressure on a national level [15,16]. European
Centre for Disease Prevention and Control (ECDC)
reported that third and fourth generation cephalosporin
and fluoroquinolone resistance in Escherichia coli
strains of human origin was significantly associated
with the corresponding antimicrobial consumption in
human. The rate of carbapenem resistance of Klebsiella
strains isolated from humans was also linked to the
antibiotic use in human. Moreover, fluoroquinolone
resistance in Salmonella spp. and Campylobacter spp.
from humans was reported to be due to the use of
fluoroquinolones in animals [17]. Such a relationship
between antibiotic consumption in animals and
antibiotic resistance in human puts forward the
importance of “one health” approach to antimicrobial
resistance.

Antibiotics lead not only to genetic alterations on
bacterial cells resulting in increased virulence but also
to increased mutagenesis and horizontal gene transfer
that result in the emergence and the dissemination of the
resistance, respectively [18]. Thus, antibiotic
consumption is one of the drivers of both the emergence
of the resistance by exerting selective pressure and the
dissemination of the resistance by inducing the transfer
of resistance elements [19].

Both health care professionals and the public are
accountable for preventing antibiotic resistance from
becoming a more serious public health problem both
nationwide and worldwide. Physicians should take care
as they prescribe antibiotics by ensuring that patients
have bacterial infection. Pharmacists should not
dispense antibiotics to patients without prescription, or
for viral infections, or on patient demand. Pharmacists
also have the task to educate patients about the use of
antibiotics and the risks associated with their misuse.
Patients should avoid the overuse of the antibiotic,
cessation of treatment before a full course is finished,
or self-treatment. At the present, there is a shortage in
the discovery of novel therapeutics or innovative
mechanisms of action, thus efforts are being directed
towards reducing the rate at which the issue is
transpiring. Guaranteeing the right use of antibiotics is
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critical to hinder the speed at which it is happening.
Thus, many awareness campaigns had been carried out
in order to inform the public about the risks and the right
use of antibiotics. These campaigns were demonstrated
to be effective for both detecting the knowledge and
increasing the awareness of the public [20].

The present study, employing a customized version
of WHOQO’s awareness survey on antibiotic resistance,
intended to investigate the use of antibiotics, the
comprehension of the antibiotic resistance problem and
the knowledge about the use of antibiotics in the
northern part of Cyprus. In this study, the level of
familiarity about antibiotics and resistance was found to
be correlated to the level of education of the
correspondents. Individuals who had higher levels of
education showed better results regarding the general
knowledge about antimicrobial resistance. This is in
consistent with the observation that people with low
level of education are more likely to consume
antibiotics compared to people at a high level of
education [14,21-24]. More than 90% of the people
living in north-eastern region of Cyprus implied that
they had used antibiotics properly and according the
pharmacists instructions.

The rate of antibiotic consumption (47.9%) in the
past six months was found to be lower than that (67.5%)
reported globally by WHO [14]. The antibiotic
consumption rate within the past year was reported to
be high at the rates of around 60% in Turkey, Kosovo
and Oman [22,25,26]. On the other hand, the rate of
antibiotic consumption in previous twelve months was
reported to be 30-38% in Italy, Germany and Poland
which reflects the fact that people living in these
countries, in general, have lower rate of antibiotic
consumption in comparison to that reported in our study
[27-29].

Only 22.2% of the respondents in our study replied
that antibiotics can be used for cold and flu. The rate of
misconception is comparable to that reported in Sweden
and Netherland as 20% [30,31]. Similar to the present
study, 25% of Iraqi undergraduate students reported
that antibiotics may be required cold/flu [32]. On the
other hand, the misconception about the effectiveness
of antibiotics against common cold/flu and other viral
infections was reported to be at higher rates of 47.8% in
Netherlands, 39% in Oman, 30% in Poland, 44.8% in
Turkey, 42.5% in Kosovo and 41.7% in Lithuania
[21,22,25,26,28,31] and at the highest rate of 64%
globally by WHO [14]. The differences in the rate of
misconception in different countries may be due to the
differences in the presence or absence of awareness
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campaigns or in the efficacies of the campaigns
implemented by local health organizations.

Approximately 18% of the Cypriot respondents
replied that using a leftover antibiotic from a family or
friend is appropriate as long as it is being used for the
same sickness. Such a misconception was found to be
higher (28%) in Germany, lower in Sweden (8%), Iraq
(8%) and Turkey (10%) [25,27,30,32].

Approximately 27% of the population of our study
stated that they stop the antibiotic when the symptoms
regress. In a Swedish study [30], only 5% of
respondents stated that stopping the antibiotics when
they feel better is an appropriate habit whereas the
misconception was detected to be at the rate of 53% in
Oman and 14% in Iraq [22,32]. In parallel to our study,
Turkish adults were frequently reported to stop using
antibiotics when they feel better [33]. These data clearly
denote that the Swedish people are more informed
about antibiotics and their use among many European
countries.

Approximately 60% and 68% of citizens in
Lithuania and Senegal were demonstrated to have poor
antibiotic knowledge, respectively [21,34]. In our
study, only one-third of Turkish Cypriot citizens were
found to have low knowledge. In consistent to the data
provided by our study, Oman citizens and majority of
Pakistani parents were reported to have moderate
knowledge on antibiotic related aspects [22,23].

It is very important that the public is attentive and
familiar with the antibiotic resistance and the public
health problem that it exerts. The awareness about the
antibiotic resistance changes from country to country
and even varies in the different geographical regions of
the same country. In a study carried out in Turkey, only
20% of Eastern Anatolian Turkish people were reported
to hear about the term “antibiotic resistance” [25]. As
far as 70% of Jordanian people reported that they did
not hear about the resistance [24]. On the other hand, all
of pharmacy students were detected to be aware of the
term in Iraq [32]. In our study, a high proportion of
participants  (66%) heard about the term. The
differences in the rate of the awareness of antibiotic
resistance in the studies may be as a result of the
differences in the demographical and educational
differences in the populations.

90% of the respondents in our study replied that
humans become resistant to antibiotics and they no
longer work. Such a misconception was obvious among
the majority of respondents in studies carried out in
Italy (70%), Sweden (84.7%), Germany (71.3%), in the
WHO global report study (76%) and among pharmacy
students in Iraq (69%) [14,27-30,32]. In parallel to the
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studies carried out in Italy and Iraq, approximately 90%
of the respondents included in our study were aware that
many bacterial infections are becoming resistant to
antibiotics [29,32].

Conclusion

Infections caused by antibiotic resistant bacteria
have still been common public health problem all over
the world and to increase the public awareness is one of
the most important step in order to reduce the misuse of
antibiotics, a habit that increases the emergence of
antibiotic resistant bacteria. Although, as a limitation,
the number of questions is low, the present study
revealed that the public is moderately knowledgeable
about antibiotics and antibiotic resistance. The results
of the present study that involved a subset of population
from the north-eastern region of Cyprus may not be
generalized to all over the country. However, due to the
new laws regarding the dispensation of antibiotics, this
study could be a stepping stone for the health regulation
in northern part of Cyprus. According to our
knowledge, there has been no earlier large-scale
antibiotic resistance awareness study conducted in the
region and the study highlights the importance of
awareness studies carried out in developing countries
since the majority of the people were determined to
have intermediate level of knowledge about antibiotic
consumption and the resistance. The study possibly has
the characteristic to be the foundation onto which
further studies will be performed in order to find out the
habits of antibiotic consumption, the knowledge of
antibiotic resistance amongst the public and to advance
the national health policies in developing countries.

References

1.  Gould K (2016) Antibiotics: from prehistory to the present day.
J Antimicrob Chemother 71: 572-575.

2. Aminov R (2010) A brief history of the antibiotic era: Lessons
learned and challenges for the future. Front Microbiol 1: 134.

3. World Health Organization (2014) Antimicrobial resistance:
global  report on  surveillance  2014.  Available:
https://www.who.int/drugresistance/documents/surveillancere
port/en/. Accessed: 11 August 2019.

4. World Health Organization (2018) Global antimicrobial
resistance surveillance system (GLASS) report. Available:
https://www.who.int/glass/resources/publications/early-
implementation-report/en/. Accessed: 11 August 2019.

5. World Health Organization (2015) Global Antimicrobial
resistance surveillance system. Available:
https://www.who.int/antimicrobial-
resistance/publications/surveillance-system-manual/en/.
Accessed: 11 August 2019.

6. Martinez JL, Baquero F (2000) Mutation frequencies and
antibiotic resistance. Antimicrob Agents Chemother 44: 1771-
17717.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

J Infect Dev Ctries 2020; 14(5):463-470.

Jernberg C, Lofmark S, Edlund C, Jansson JK (2010) Long-
term impacts of antibiotic exposure on the human intestinal
microbiota. Microbiology 156: 3216-3223.

Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M
(2014) A systematic review and meta-analysis of the effects of
antibiotic consumption on antibiotic resistance. BMC Infect
Dis 14: 13.

O’Neill J (2015) Antimicrobials in agriculture and the
environment: Reducing unnecessary use and waste. The review
on antimicrobial resistance. Available:
https://ec.europa.eu/health/amr/sites/amr/files/amr_studies 20
15 _am-in-agri-and-env.pdf Accessed: 11 August 2019.

Xie W, Shen Q, Zhao F (2017) Antibiotics and antibiotic
resistance from animal manures to soil: A review. Eur J Soil
Sci 69: 181-195.

Charuaud L, Jarde E, Jaffrezic A, Thomas M, Le Bot B (2019)
Veterinary pharmaceutical residues from natural water to tap
water: Sales, occurrence and fate. J] Hazard Mater 361: 169-
186.

Kuppusamy S, Kakarla D, Venkateswarlu K, Megharaj M,
Yoon Y, Lee Y (2018) Veterinary antibiotics (VAs)
contamination as a global agro-ecological issue: A critical
view. Agric Ecosyst Environ 257: 47-59.

European Commission (2005) Ban on antibiotics as growth
promoters in animal feed enters into effect. Available:
http://europa.eu/rapid/press-release IP-05-1687 en.htm.
Accessed: 11 August 2019.

World Health Organization (2015). Antibiotic resistance:
Multi-country public awareness survey. Available at:
https://www.who.int/drugresistance/documents/baselinesurve
ynov2015/en/. Accessed: 01 February 2019.

Ledingham K, Hinchliffe S, Jackson M, Thomas F, Tomson G
(2019) Antibiotic resistance using a cultural contexts of health
approach to address a global health challenge. Available at:
www.euro.who.int/en/publications/abstracts/antibiotic-
resistance-using-a-cultural-contexts-of-health-approach-to-
address-a-global-health-challenge-2019. Accessed: 21
December 2019.

Albrich WC, Monnet DL, Harbarth S (2004) Antibiotic
selection pressure and resistance in Streptococcus pneumoniae
and Streptococcus pyogenes. Emerg Infect Dis 10: 514-517.
ECDC (European Centre for Disease Prevention and Control),
EFSA (European Food Safety Authority), and EMA (European
Medicines Agency) (2017) ECDC/EFSA/EMA second joint
report on the integrated analysis of the consumption of
antimicrobial agents and occurrence of antimicrobial resistance
in bacteria from humans and food-producing animals—Joint
Interagency Antimicrobial Consumption and Resistance
Analysis (JIACRA) Report. EFSA Journal 15: 4872, 135 pp.
Ventola CL (2015) The antibiotic resistance crisis. PT 40: 277-
283.

Aslam Aslam B, Wang W, Arshad MI, Khurshid M,
Muzammil S, Rasool MH, Nisar MA, Alvi RF, Aslam MA,
Qamar MU, Salamat MKF, Baloch Z (2018) Antibiotic
resistance: a rundown of a global crisis. Infect Drug Resist 11:
1645-1658.

Earnshaw S, Monnet D, Duncan B, O’Toole J, Ekdahl K,
Goossens H, European Antibiotic Awareness Day Technical
Advisory Committee, European Antibiotic Awareness Day
Collaborative Group (2009) European antibiotic awareness
day, 2008 — the first Europe-wide public information campaign
on prudent antibiotic use: methods and survey of activities in
participating countries. Euro Surveill 14: 19280.

469



Tlktac et al. — Antibiotic awareness in Cyprus

21.

22.

23.

24.

25.

26.

27.

28.

29.

Pavydé E, Veikutis V, Maciuliené A, Maciulis V, Petrikonis K,
Stankevicius E (2015) Public knowledge, beliefs and behavior
on antibiotic use and self-medication in Lithuania. Int J
Environ Res Public Health 12: 7002-7016.

Jose J (2013) A study assessing public knowledge, belief and
behavior of antibiotic use in an Omani population. Oman Med
J28:324-330.

Atif M (2018). Knowledge, attitude and practices regarding
antibiotics use among parents for their children. [JPSR 9: 2140-
2148.

Yusef D, Babaa A, Bashaireh A, Al-Bawayeh H, Al-Rijjal K,
Nedal M, Kailani S (2018) Knowledge, practices & attitude
toward antibiotics use and bacterial resistance in Jordan: A
cross-sectional study. Infect Dis Health 23: 33-40.

Donmez S, Gungor K, Gov P, Katranci N (2018) Public
knowledge and attitudes regarding self-medication with
antibiotic in Gaziantep, Turkey. GJRA 7: 29-32.

Zajmi D, Berisha M, Begolli I, Hoxha R, Mehmeti R, Mulliqi-
Osmani G, Kurti A, Loku A, Raka L (2017) Public knowledge,
attitudes and practices regarding antibiotic use in Kosovo.
Pharm PracT 15: 827.

Salm F, Ermnsting C, Kuhlmey A, Kanzler M, Gastmeier P,
Gellert P (2018) Antibiotic use, knowledge and health literacy
among the general population in Berlin, Germany and its
surrounding rural areas. PLoS One 13: e0193336.

Mazinska B, Struzycka I, Hryniewicz W (2017) Surveys of
public knowledge and attitudes with regard to antibiotics in
Poland: Did the European Antibiotic Awareness Day
campaigns change attitudes? PLoS One 12: e0172146.
Prigitano A, Romano L, Auxilia F, Castaldi S, Tortorano A
(2017) Antibiotic resistance: Italian awareness survey 2016. J
Infect Public Health 11: 30-34.

30.

31.

32.

33.

34.

J Infect Dev Ctries 2020; 14(5):463-470.

André M, Vernby A, Berg J, Lundborg C (2010). A survey of
public knowledge and awareness related to antibiotic use and
resistance in Sweden. J Antimicrob Chemother 65: 1292-1296.
Cals J, Boumans D, Lardinois R, Gonzales R, Hopstaken R,
Butler C, Dinant G (2007) Public beliefs on antibiotics and
respiratory tract infections: an internet-based questionnaire
study. Brit J Gen Pract 57: 942-947.

Mitwali I (2017) Knowledge of antibiotic use and resistance:
A questionnaire study among 100 Iraqi undergraduate
pharmacy students. IJAR 5: 1585-1596.

Erdsiek F, Ozcebe H, Uner S, Karadag Caman O, Brand H,
Czabanowska K, Gershuni O, Westerling R, Daryani A,
Aksakal T, Brzoska P (2018) Rational drug use and migration:
awareness and attitudes towards antibiotic use among adults in
Turkey and Turkish migrants in Sweden, the Netherlands and
Germany. Eur J Public Health 28 Suppl 1: 44-45.

Bassoum O, Sougou N, Diongue M, Léye M, Mbodji M, Fall
D, Seck I, Faye A, Tal-Dia A (2018) Assessment of general
public’s knowledge and opinions towards antibiotic use and
bacterial resistance: A cross-sectional study in an urban setting,
Rufisque, Senegal. Pharmacy 6: E103.

Corresponding author

Mehmet Ilktac

Eastern Mediterranean University, Faculty of Pharmacy, Ibni Sina
Caddesi, 99628, Famagusta, TR North Cyprus, Mersin 10 Turkey.
Phone: 0090 548 888 4868 / 0090 392 630 2401

Fax: 0090 392 630 2819

E-mail: mehmet.ilktac@emu.edu.tr

Conflict of interests: No conflict of interests is declared.

470



	Introduction
	Methodology
	Study Population
	Survey
	Evaluation of the Survey
	Statistical Analysis

	Results
	Demographical Data
	Antibiotic Consumption Habits
	General Knowledge Related with Antibiotics
	Knowledge about antibiotic resistance

	Discussion
	Conclusion
	References

