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ABSTRACT

Objectives: Education and awareness-raising are
global health policy tools to modify public behavior
towards antibiotic resistance. Considering the high
frequency of antibiotic use and self-medication
in Egypt, together with the lack of an awareness
agenda, our objectives were to assess the knowledge
and practices related to antibiotic use and resistance
among patients attending dental clinics, and to
evaluate the changes in knowledge following a
specially designed one-on-one educational session.
Material and Methods: A convenience sample
of 310 dental patients participated in this study.
A modified questionnaire was used to assess
knowledge and practices related to antibiotic use
and resistance. Second-year dental students were
trained to administer the questionnaire and to
use the educational materials they designed to
raise awareness. Following the education session,
patients completed another similar questionnaire
to assess the changes in their knowledge. Results:
Increasing awareness of antibiotic resistance
can be an effective way to address the antibiotic
resistance crisis. More than half of the participants
(55.6%) did not know whether antibiotics treat
diseases caused by bacterial or viral infections.
The majority of participants (85.5%) had taken
antibiotics during the last year, and (50.5%) of
them had taken the same antibiotic more than
once. Higher educational levels of the participants
were significantly associated with a higher level
of knowledge. Statistically significant increase in
the percentages of correct answers to all questions
were observed after the educational sessions.
Conclusion: The one-on-one educational session
is an effective approach to address the antibiotic
resistance crisis.
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RESUMO

Objetivos: Educacéo e conscientizacdo sao ferramentas de
politica de satide global para modificar o comportamento
do publico em relacdo a resisténcia aos antibidticos.
Considerando a alta frequéncia de uso de antibidticos
e automedicacdo no Egito, juntamente com a falta de
uma agenda de conscientizacfo, nossos objetivos foram
avaliar o conhecimento e as praticas relacionadas ao uso
de antibidticos e resisténcia entre pacientes atendidos
em clinicas odontoldgicas, e avaliar as mudancas em
conhecimento ap6s uma sessdo educacional especialmente
projetada para este assunto. Material e Métodos: Uma
amostra de 310 pacientes odontoldgicos participou deste
estudo. Um questiondrio modificado foi usado para
avaliar o conhecimento e as praticas relacionadas ao uso
e resisténcia a antibidticos. Os alunos do segundo ano
do curso de odontologia foram treinados para aplicar
0 questiondrio e usar os materiais educacionais que
elaboraram para aumentar a conscientizacdo. Apds a
sessdo educacional, os pacientes responderam a outro
questionario semelhante para avaliar as mudancas em seus
conhecimentos. Resultados: Aumentar a conscientizagao
sobre a resisténcia aos antibidticos pode ser uma forma
eficaz de lidar com a crise de resisténcia aos antibidticos.
Mais da metade dos participantes (55,6%) ndo sabia se
os antibidticos tratam doengas causadas por infeccoes
bacterianas ou virais. A maioria dos participantes (85,5%)
havia tomado antibiético no ultimo ano e (50,5%)
deles havia tomado o mesmo antibidtico mais de uma
vez. O maior nivel de escolaridade dos participantes
foi significativamente associado a um maior nivel de
conhecimento. Aumentos estatisticamente significativos
nas porcentagens de respostas corretas para todas as
questoes foram observados apds a sessdo educacional.
Conclusdo: A sessdo educacional individual é uma
abordagem eficaz para lidar com a crise de resisténcia aos
antibidticos.

PALAVRAS-CHAVE

Uso de antibidticos; Resisténcia a antibidticos; Conhecimento;
Praticas; Pacientes odontoldgicos; Conscientizagio e educacio;
ODS.
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INTRODUCTION

Antibiotic resistance has increasingly been
recognized as a main concern in global
healthcare [1]. It is becoming obvious that
the whole world is heading towards a “post-
antibiotic era” [2]. This realization directed the
World Health Organization (WHO) to identify
antibiotic resistance as a major threat to public
health security in 2007 [3]. Although antibiotic
resistance is an inevitable, naturally occurring
process, the speed of the process has been
accelerated due to the misuse of antibiotics
among humans and animals [4,5]. The decreased
effectiveness of antibiotics compromises our
ability to treat the most common bacterial
diseases. It also undermines many other advances
in health and medicine [4,6]. Quantifying the
economic and social burdens related to antibiotic
resistance is complicated, but some estimates
have been attempted and shown startling
outcomes [7,8]. According to the World Bank,
“antibiotic-resistant infections could hinder the
achievement of Sustainable Development Goals
(SDGs) and push 28 million people into poverty
by 2050” [6]. Such massive costs may jeopardize
efforts for sustainable economic growth as
emphasized in SDG 8. It also undermines efforts
to eradicate poverty and hunger (goals 1 & 2)
especially in Low and Middle Income countries,
where 25%-70% of total income is spent on
healthcare; making medicines the largest family
cost after food. Additionally, improving water
and sanitation services will reduce the need
for antibiotics and reduces spread of resistant
bacteria as emphasized in goal 6. We need to keep
antibiotics effective to be able to treat infectious
diseases — this is essential to achieve good health
and wellbeing as illustrated in Goal 3. Finally,
and most importantly there is an urgent need
to educate and raise awareness of both health
professionals in their early educational years as
well as the public about Antimicrobial Resistance
(AMR) to achieve the adopted targets of quality
education in goal 4 [9].

The International Pharmaceutical
Federation (FIP) and the WHO outlined strategic
objectives that emphasized the importance
of effective communication, education and
awareness campaigns in response to antibiotic
resistance [3,6]. Similarly, One Health and Small
World launched initiatives aimed to tackle the
antibiotic crisis and produce new knowledge
to reduce the development of antimicrobial
resistance [10,11]. Several studies have reported
that the behavior of the public, the antibiotic
prescribing behavior of healthcare professionals,
and the irrational use of antibiotics especially in
children and dental patients are all contributing
to the increase in antibiotic resistance [1,12,13].
Thus, education and awareness-raising have
been positioned as primary tools in global health
policy to modify public behavior and target
antimicrobial resistance [14]. Different strategies
have been used to educate the public in several
countries; one of the trials was in England
where public poster campaign was adopted with
positive messages on how the public could help
themselves when they had common cold. This
was reinforced by health professionals who were
encouraged to give patients clear information
about the expected duration of symptoms, self-
care, and benefits and harms of antibiotics [15].
In Thailand, awareness campaigns for the public
were part of a national action plan that aimed
to increase the public knowledge of antibiotic
resistance and awareness of appropriate use of
antibiotics by 20% by the year 2021 [14,16].
Worth mentioning is the Small World Initiative
and Tiny Earth education programs in the USA
that tackled the antibiotic crisis by a crowd
sourcing strategy, based on active learning for
young students together with dissemination of
the antibiotic awareness guidelines of the WHO.
[11] Because of wide cross-national differences
in antibiotic use, little is known about the general
public’s use of antibiotics and knowledge of
antibiotic resistance at the global level [4,7].
However, previous studies have revealed that the
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prevalence of antibiotic resistance is elevated in
countries with excessive use of non-prescription
antibiotics where people can obtain antibiotics
based on self-medication and exerting pressure
on health workers [6,17-19]. According to the
WHO’s multi-country public awareness survey,
the frequency of antibiotic use in Egypt is the
highest in the world, with 76% of respondents
having taken antibiotics in the last six months
[4]. Despite the fact that Egyptian law includes
measures for controlling the dispensation of
antibiotics, yet there are no active governmental
policies to regulate such a process [20]. This has
led to increased reported levels of antimicrobial
resistance to nearly all tested antibiotics among
a total of 126 non-duplicate gram-negative
isolates that were recovered from different
clinical samples taken from hospitalized Egyptian
patients in 2014 [21]. In countries where
antibiotic resistance is high, the recent literature
has reported low levels of awareness about
antibiotic resistance [22-24]. Consequently,
there have been many calls to understand the
knowledge and practices of the public in such
countries and to record the levels of improper
usage in populations that self-medicate, in order
to develop suitable educational and interventional
strategies targeting antibiotic resistance [7,16].
Accordingly, the current study aimed to assess the
knowledge and practices related to antibiotic use
and resistance among patients attending the Misr
International University (MIU) Dental Clinics
in Egypt and to evaluate changes in knowledge
among those patients following a specially
designed educational session about antibiotic
use, practices and resistance.

METHODS

Participants were patients visiting the MIU
Dental Clinics for examination or continuation of
treatment. The sample size was calculated from
the 9400 patients who attend the MIU Dental
Clinics Complex on average each year, and the
percentage of Egyptian respondents who had

heard the term “antibiotic resistance”, which was
reported to be 22% in the WHO Library Catalogue
(2015) [4]. Using a 5% margin of error and
an alpha level = 0.05, the minimum estimated
sample size was 263 participants. The sample
size was increased to 310 subjects, which allowed
each participant to be interviewed by one dental
student. Calculations were performed using
StatCalc formulas in Epi Info 7.2.2.2 software.
A convenience sampling technique was used
to recruit adult patients above 18 years of age;
both genders and different socio-economic levels.
Only patients with mental disorders or hearing
or vision problems were excluded from the
study, because the educational session included
verbal and visual aids. The study received ethical
approval from the MIU Institutional Review
Board (MIU-IRB1718-050) in accordance with
the guidelines of the Helsinki Declaration.

Protocol is registered at ClinicalTrials.
gov: ID: NCT04493008. Before data collection,
the objectives of the study were presented
to the participants and written consent was
obtained. Each participant was informed that
withdrawal from the study was acceptable and
that withdrawal would not result in cessation
of their treatment. Second-year dental students
interviewed and educated the participants while
they waited for their scheduled appointments.
The study was conducted during the 2017-
2018 academic year. Prior to the study, students
received comprehensive and interactive
educational sessions that focused on the causes
of antibiotic resistance, malpractice and improper
prescriptions by dental professionals and the role
of dentists in educating the public in the context
of public health course. They were also trained to
lead the face-to-face interviews and instructed to
develop and create different educational materials
aiming at increasing awareness of antibiotic uses
and understanding of antibiotic resistance. The
educational material was in the form of catchy
posters, calendars with daily tips, and interactive
pocket notes with simple information. The
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educational materials were evaluated by staff
members and were later discussed in a one-on-
one educational session before distribution to
the patients. Our data collection instrument was
a modified version of a WHO questionnaire [4].
Some questions were added by the students as
part of their training in designing questionnaires
in the public health course. Before the study,
the questionnaire was tested on fifteen patients.
Accordingly, some questions were reformulated,
while others were deleted, to establish the version
that was used in the study. The questionnaire
included four sections; socio-demographic
characteristics, assessment of knowledge level
about antibiotics, with four questions based on
a nominal scale, practices and self-reported use
of antibiotics using five questions based on a
nominal scale. The fourth section was split into
two parts: knowledge of antibiotic resistance
comprising three questions on nominal scale,
whereas the second part aimed to assess the
participants’ knowledge about actions to minimize
the danger of antibiotic resistance. The questions
were answered on a 5-point Likert scale. The
administration of the pre-test questionnaire was
followed by a one-on-one, detailed educational
session, and finally, each patient completed a
post-test questionnaire, which was the same as
the pre-test questionnaire, except that the history
of antibiotic use section was omitted from the
post-test questionnaire.

STATISTICAL ANALYSIS

Numerical data were presented as mean
and standard deviation values. Categorical data
were presented as frequencies and percentages.
The Wilcoxon signed-rank test was used to
compare knowledge about antibiotics before
and after the educational intervention. A linear
regression model was used to determine the
significant predictors of antibiotic knowledge
scores. The regression coefficients and 95%
confidence intervals (CIs) were calculated.
The significance level was set at p < 0.05. A

multivariate regression model was used to
determine the significant predictors of the use of
antibiotics. A binary logistic regression model was
used to determine the significant predictors of
familiarity with the term “antibiotic resistance”.
The regression coefficients, odds ratios (ORs)
and the 95% CIs for the ORs were calculated.
Statistical analysis was performed with IBM SPSS
Statistics for Windows (version 23.0.; IBM Corp,
Armonk, NY).

RESULTS

The recruited sample comprised 121 men
(39%) and 189 women (61%). The mean age (=
standard deviation) was 39 (= 10.5) years; the
participants’ ages ranged from 18 to 73 (95% CI:
37.8-40.3) years old. Demographics relating to
educational level, occupational status and social
status are presented in Table 1.

Table I - Frequencies (n) and percentages (%) of demographic

data
Demographic data n/310 %
1.Educational level:
a.Uneducated 53 171
b. Primary education 15 48
c. Preparatory education 26 84
d. Secondary school/mid-level education 107 345
e. University graduate 67 216
f.No answer 42 135
2.0ccupation:
a.Unemployed 4 13
b. Housewife 132 426
c. Student 3 1
d.Blue collar 64 206
e. White collar 58 187
f. Retired 1 03
g.No answer 48 155
3.Social status:
a.Single 35 13
b. Married 208 671
c.Divorced 13 42
d. Widowed 12 39
e.No answer 42 135
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Regression model was constructed to
determine the significant predictors of antibiotic
knowledge. The dependent variable was the
average score on the knowledge questions
before the education session. Each correct
answer was scored (1) while the incorrect
answer was scored (0) then the total score of
each patient was calculated. The independent
variables were demographics and previous
history of antibiotic sensitivity. Education was
found to be the only statistically significant
predictor of antibiotic knowledge (regression
coefficient = 0.032, p-value = 0.004, 95% CI:
0.010-0.053), suggesting that participants with
higher educational levels had higher knowledge
scores than those with lower educational levels.
The mean =+ standard deviation values for the
knowledge scores were 0.41 = 0.27, 0.37 =
0.3, 0.47 = 0.34, 0.56 = 0.31, 0.54 = 0.3 and
0.56 *= 0.28 for subjects with no education,
primary, preparatory, secondary, mid-level
and university education, respectively (Figure
1). Multivariate regression results showed that
education level had a statistically significant
effect on the use of antibiotics according to a
doctor’s advice (regression coefficient = 0.415,
p-value = 0.003, 95% CI: 0.385-0.561). The
percentages of subjects who used antibiotics
according to a doctor’s advice by education
level were as follows: 19.6%, 5.8%, 10.6%,
10.6%, 27.5% and 25.9% for subjects with no
education, primary, preparatory, secondary,
mid-level and university education, respectively
(Figure 2). A binary logistic regression model
was constructed to determine the significant
predictors of familiarity with the term “antibiotic
resistance”. The dependent variable was having
heard the term (yes/no), while the independent
variables were demographics and previous
history of antibiotic sensitivity. Age was the only

statistically significant predictor of having heard
of the term “antibiotic resistance” (regression
coefficient = 0.067, p-value = 0.004, OR = 1.069
with 95% CI: 1.021-1.120). Older participants
had higher odds of having heard of the term
“antibiotic resistance” than younger subjects.
Participants who had heard the term aged 42.8
+ 10.8 years old, while participants who had not
heard the term “antibiotic resistance” were 38 *
10 years old. There were statistically significant
increase in the percentages of participants who
provided correct answers to each of the questions
regarding knowledge about antibiotics after the
educational session (Table II).

06 0,56 0,54 0,56

0,41
0,37

Knowledge score
S G
w -

o
o

No education Primary  Preparatory Secondary  Mid-level University
Educational level

Figure 1 - Mean antibiotics knowledge score of patients with
different educational levels before educational sessions.

30 1 275D
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Figure 2 - Percentage of patients with different educational
levels who used antibiotics according to a doctor’s advice.
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Table Il - Frequencies (n), percentages (%), 95% Confidence
Interval, and results of marginal homogeneity test for
comparison between knowledge about antibiotic questions
before and after educational sessions

Knowledgeabout education education
o7 p-value forthe
antibiotics cha
n310 % n/310 % L0
1. Antibiotics are used for treatment of diseases caused by:
a.Bacteria 106 342 238 768
) «  355-
b.Viruses 3y M9 19 61  <0.001 497%

¢.Don't know 167 539 53 17
2.When should you stop taking antibiotics once you have begun treatment?

a.Whenyoufeelbetter 136 439 44 142

b. When you finish the *
prescribed dose 47 474 253 816 0009 272-412%
c.Don'tknow 27 87 B 42

3.Itis okay to use the same antibiotic that helped you getting better when you
had the same symptoms before.

aYes 05 403 78 252

b.No w44 29 706 000t T
: ' 60 307%
¢.Don’t know 38 12”3 B 42

4.1t's okay to use antibiotics that were given to a friend or family member, as long
as they were used to treat the sameiillness.

a.Yes 72 232 27 87
b.No 218 703 274 884 0031 119-243%
¢.Don’t know 20 65 9 29

*. Significant at p = 0.05, Answers in bold are the correct
answers

Two-hundred and sixty-five participants
(85.5%) reported they had used antibiotics
within the past year, 2.9% reported they had
never used antibiotics before and 11.6% could
not remember the last time they used antibiotics
(Table III).

Table lll - Frequencies (n), percentages (%) and 95% Confidence
Intervals of responses to use of antibiotic questions

Use of antibiotics n % 95%Cl
1.When did you last take antibiotics?
a.Inthe last month 146/310 47 414-52.8%
b.Inthe last 6 months 70/310 226 18-276%
c.Inthe last year 23/310 74 4.8-109%
d.More than a year ago 26/310 84 5.6-12%
e.Never 9/310 29 13-54%
f.Can’t remember 36/310 16 83-157%
2.0n that occasion, how many times did you use it?
a.0nce 86/265 325  269-385%
b. Twice 63/265 238  188-294%
c. Three-four times 33/265 125 8.7-17%
d.More than four times 43/265 162 12-212%
e.Can'tremember 40/265 151 11-20%
3.0n that occasion, did you use it according to doctor’s advice?
a.Yes 232/265 875 83-913%
b.No 29/265 109 75-153%
c.Can't remember 4/265 15 04-38%
4.Do you read the pamphlet enclosed within the antibiotic package?
a.Yes 219/301 728 674-777%
b.No 64/301 212 16.8-26.3%
c.Don't care 18/301 6 36-9:3%
5.1f you had skipped an antibiotic dose; you should:
a.Double the next dose 66/310 213 16.9-26.3%
b. Consult a doctor or pharmacist 135/310 435 38-49.3%
c.Don’t know what to do 109/310 351 29.8-40.8%

Meanwhile, only (24.2%) had heard the
term “antibiotic resistance”. The majority of them
(53.3%) heard it from a doctor or pharmacist,
while 20% had heard about it from the media
(Figure 3).
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Hearing about the term "Antibiotic resistance"

B Heard

M Didn’t hear

Figure 3 - Percentage of participants who heard or didn’'t hear
about the term "Antibiotic resistance”.

Participants who had heard about antibiotic
resistance (n = 75) were asked six questions
about the actions that would help address
the problem of antibiotic resistance. After the
educational session, all participants (n = 310)
answered these questions (Table IV).

Table IV - Percentages for knowledge about actions that
would help address the problem of antibiotic resistance before
and after education (Before awareness n = 75, after awareness
n = 310)

Actions that Neither . .
would help Agree Agree agree Disagree Disagree Don’t
addressthe  Aware- strongly slightly nor  slightly strongly know
problqm_of ness
et % % % % % %
1.Peopleshould  Before 773 ? 53 27 13 13
use antibiotics
only when they are
prescribed by a After 89 77 1 03 1 1

doctor

2Peopleshould — Before 24 B3 07 267 27 27
not keep antibiotics

andussthemlater g 351 93 8 26 26 13
for other illnesses
3.Peopleshould  Before 84 107 27 0 0 27
wash their hands
regularly After 842 126 32 0 0 0
4.Parentsshould  Before 893 53 27 0 0 27
make sure all of
their children’s
vaccinations are After 91 Ve 06 0 0 06
up-to-date
5.Doctorsshould  Before 68 187 27 53 27 27
only prescribe
antibiotics when
‘hey are needed After 719 197 32 19 03 29
6.Pharmaceutical  Before 547 %7 133 4 27 107
companies should
developnew afer 571 168 126 55 0 81

antibiotics

DISCUSSION

Antibiotic resistance is one of the main
threats to global health and to the world’s
sustainable development. Actions can be
implemented at all levels of society, including
the public [4]. The current paper examines the
knowledge and practices related to antibiotic use
and antibiotic resistance in a sample of dental
patients in Egypt — which has extraordinarily
high rates of antibiotic self-medication [20,21].
Although, there are numerous previous studies
that have assessed knowledge and practices
related to antibiotic use and resistance in many
countries, yet very few of them were among
dental patients in Egypt. The findings of the
current study emphasize that a good start could
be to develop interventions through raising
peoples’ awareness of the risk of misuse of
antibiotics and to eradicate misconceptions about
antibiotic usage. The characteristics of the 310
participants indicate a higher participation of
women than men in the study, with the majority
of participants being house wives, followed by
blue, then white collar jobs. Although gender and
age groups were not significantly associated with
knowledge regarding antibiotic use, yet higher
educational levels were significantly associated
with a higher level of knowledge. Similar findings
have been reported by other studies that assessed
the knowledge and practices of the general
public related to antibiotics [7,17]. Therefore,
community-based plans may have an important
role in mitigating the gap in knowledge and
practices between populations with different
educational levels. Previous studies attributed
antibiotics’ misconceptions to the tendency
of health providers to prescribe antibiotics to
avoid complications, relieve symptoms or fulfill
patients’ demands [4,6]. Notably, in this study,
there were statistically significant increases in the
percentages of correct answers to all questions
regarding knowledge about antibiotics after the
educational session, which highlights the impact
of the one-on-one sessions and shows that people
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are eager to know and learn more about this
topic. This finding is consistent with other studies
that administered long term educational sessions
to the public and reported noticeable outcomes
on awareness, while the effect on attitudes and
irrational use of antibiotics was weak [12-14].
This suggests that changes in awareness and
knowledge could better be achieved via detailed
one-on-one educational sessions, yet the change
in attitude and behavior needs comprehensive
social and behavioral techniques.

The majority of participants (85.5%) had
taken antibiotics during the last twelve months.
This percentage is higher than the recorded
levels in other neighboring countries, including
75% in Saudi Arabia [14] and 76% in Sudan
during the last six months [4]. Extremely positive
findings were observed related to reading the
enclosed pamphlet in the antibiotic package
and consulting a doctor or a pharmacist if a
dose was skipped. The majority of participants
reported they took antibiotics following medical
advice. Nevertheless, it is important to note
that a degree of bias is possible, as respondents
may have provided the answers they believed
were expected. Similar results were obtained in
other surveys in which the authors had similar
concerns about patients providing the answers
they thought were correct rather than providing
the true answers [3,4,18].

Few participants reported that they had
heard the term “antibiotic resistance”; almost half
of these participants had heard it from doctors
or pharmacists, and few had heard it from the
media. Therefore, an important role is played
by health personnel as a source of information
to the public and contributors to the scientific
material presented in the media. Age was the
only statistically significant predictor of having
heard of the term “antibiotic resistance”, this
may be due to the higher possibility of the older
age group having visited doctors and interacted
with pharmacists for health issues. Following
the educational session, participants’ knowledge

about the actions that would help addressing
the problem of antibiotic resistance was notably
satisfactory. These findings are particularly
promising in that the educational session was
held only once for each patient, contrary to all
other studies where public education relied on
repeated, long term group education [13-15].
Yet, similar findings were achieved in the current
study concerning the change in knowledge.
Thus, emphasizing the effectiveness of the one-
on-one educational method. This method gives
participants the chance to ask questions and
discuss misconceptions, and as such, it improves
participants’ knowledge.

LIMITATIONS

There are some limitations that must
be considered when interpreting the findings.
Foremost, the convenience sampling design
used in the study limits the generalizability of
the results to a national scale. In addition, the
closed-ended questions restricted the degree to
which we could investigate respondents’ answers
to identify their levels of understanding. Finally,
recall and social desirability biases might have
resulted from the use of self-reporting. Despite
these limitations, the obtained findings offer an
update on the public’s knowledge of antibiotic
use and antibiotic resistance.

CONCLUSION

Everyone in the community should have
awareness of proper antibiotic usage and the
critical consequences of antibiotic misuse,
regardless of his or her educational or economic
status. The one-on-one educational session is
an effective approach to address the antibiotic
resistance crisis, and could be adopted by all
health professionals to alter public behavior
towards antibiotic resistance.

Recommendations

A similar study on a national scale is
suggested to present more inclusive and reflective
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insights into the current condition of antibiotic
usage and awareness of antibiotic resistance.
Health providers should educate the public on the
rational use of antibiotics. It is important to educate
and raise awareness of health professionals in their
early educational years about antibiotic resistance,
malpractice and improper prescriptions.
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