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In Thailand, there is a significant gap in public knowledge about the use of
antibiotics, and antibiotics are easily accessible. People prefer self-medication,
leading to antibiotic resistance. Dentists play a role in the use of antibiotics. This
study was designed to determine knowledge and attitude of patients related to
antibiotic use if extraction or impacted third molar surgery is indicated. A cross-
sectional survey with questionnaire was conducted at the Faculty of Dentistry,
Chulalongkorn University. The questionnaire consisted of two main sections:
demographic data and an evaluation of knowledge and attitude. A 5-point Likert
scale was used. Bivariate analysis was conducted to explore the association
between demographic data, knowledge, attitude, and the decision to use
antibiotics. Independent variables with a p-value < 0.2 were entered into multiple
logistic regression models. A significant association was found between
respondents' knowledge or attitude and their decision to use antibiotics.
Respondents who believed that antibiotics do not reduce pain and inflammation,
aware that antibiotics are effective against bacteria, or thought that antibiotics do
not accelerate recovery were less likely to use antibiotics after a dental procedure.
In conclusion, patients' decision on self-medication with antibiotics after impacted

third molar surgery or extraction is influenced by their knowledge and attitude.
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Chapter |

Introduction

1.1 Background and Rationale

Nowadays antibiotic resistance is one of the biggest problems in global
health. Antibiotic resistance causes infections harder to treat and leads to longer
hospital stays, higher medical costs and increased mortality. (1) In Thailand, most
people stated that they did not know about antibiotic resistance and were not afraid
of antibiotic resistance. (2)

One of the causes of antibiotic resistance is the overuse of antibiotics. In
Thailand National Strategic Plan on Antimicrobial Resistance 2017-2021, they found
that there is a large gap of public knowledge about the use of antibiotics and the main
communication channel about antibiotics is through healthcare professionals. (3)

Many people believe that they can self-medicate without proper diagnosis
from a doctor because of their prior successful use of antibiotics. (4) In Thailand,
antibiotics can be easily accessed. Moreover, in COVID-19 pandemic, access to
healthcare services is reduced. Therefore, they prefer to self-medicate instead of
going to hospital or healthcare services, leading to increased antibiotic resistance. (5)
Self-medication of antibiotics can result in drug interactions and the emergency of
antibiotic resistance due to lack of knowledge and access to health services.
Countries in the South East Asia Region including Thailand had a high level of
inappropriate use of self-medicated antibiotics. (3)

10% of antibiotic prescribing for humans worldwide are from dentists.
Therefore, dentists are also responsible for participating in the usage of antibiotic. (6)
Although a number of studies have determined knowledge and attitude of patients
toward antibiotic use in general terms, to our knowledge there are no study in dental
terms. Thus, this study was designed to determine knowledge and attitude of
patients related to antibiotic use if extraction or impacted third molar surgery is

indicated.



1.2 Research question
What is the patient's knowledge and attitude in antibiotic use for medical

adjunctive treatment if extraction or impacted third molar surgery is indicated ?

1.3 Research objective
To determine knowledge and attitude of patients related to antibiotic use if

extraction or impacted third molar surgery is indicated.

1.4 Research hypothesis

Patients’ knowledge and attitude effect their usage of antibiotics.

1.5 Research design

Cross-sectional survey, Self-administered structured questionnaire

1.6 Expected benefits

To provide information of knowledge and attitude of patients indicated
extraction or impacted third molar surgery toward antibiotic use

To provide data needed to inform or educate patient about antibiotic abuse

to prevent antibiotic resistance

1.7 Conceptual framework

Mechanism of action Gender Age Income
Side effect \‘\ \ // Education level
Antibiotic resistance | — Knowledge /

Decision on Antikiotic use
Treatment duration | ——a Attitude ‘\

Self-medication /}

‘ Wark / study in medical field

Patient/docter relationship ‘ Health Experience




Chapter Il

Review of Literature

2.1 Antibiotic prophylaxis in tooth extraction

Tooth extraction usually performed in case that has severe dental caries or
periodontal infection. The prevalence of postoperative infection among patients
undergoing tooth extraction is only 1% (7). However, the role of antibiotic
prophylaxis rarely evaluated by dentist in groups of patients affected by those
clinical conditions. (8) There is no statistically significant evidence supporting that
post-operative complications will be reduced if the routine use of prophylactic

antibiotics is performed under normal conditions. (9)

2.2 Antibiotic prophylaxis in impacted third molar surgery

Impacted third molar surgery is a clean-contaminated surgery. The
consideration of prophylactic antibiotic use for third molar surgery was based on the
depth of impaction, need for osteotomy, trauma to the surrounding tissues, and
postoperative inflammation. (10) Other factors are patients’ specific characteristics
such as age, tobacco use, diseases and immune system. (11) There is no clear
evidence for the optimal timing of prophylaxis (preoperative, intraoperative, or
postoperative). (10)

Many studies have shown the effect of antibiotics. Ren et al. has shown the
benefit of preoperative antibiotics that reduced the rate of dry socket and wound
infection. Their meta-analysis included 16 randomized clinical trials in patients with
alveolar osteitis and 12 randomized clinical trials in patients with wound infection.
They found that giving systemic antibiotics before third molar surgery were effective
in reducing the frequencies of alveolar osteitis and wound infection after the

procedure. (12)



Many systematic reviews demonstrated that prophylactic antibiotics reduced
the infection risk after extraction by 60% to 70%. From 23 randomized clinical trials
in patients undergoing third molar extractions, Lodi et al. demonstrated that
antibiotics may reduce the risk of postsurgical infectious complications by
approximately 66% and may also reduce the risk of dry socket by 34%. They also
found limited and uncertain evidence suggesting that there is no significant rise in the
likelihood of adverse effects. (8) From 22 papers in the qualitative and 21 in the
quantitative review, Ramos et al. demonstrated that systemic antibiotics significantly
reduce the risk of infection and dry socket in patients undergoing third molar
removal. (13)

However, the incidence of postoperative infection in patients undergoing third
molar removal is less than 1% and the adverse effects of antibiotics have shown to
occur in 6% to 7% of patients. Therefore, the adverse effects of antibiotics and the
potential risks of antibiotic resistance have to be considered. (14)

Postoperative antibiotics are a controversial issue but many studies have
shown that healthy patients with uncomplicated cases are not indicated for

antibiotic use. (15)

Preoperative antibiotic prophylaxis

From Bezerra’s randomized controlled trial study, preoperative antibiotic
prophylaxis before surgical removal of third molar does not seem to benefit to a
young, healthy, adult patient because this therapeutic strategy did not significantly
reduce postoperative infection. (16) In unpredicted postoperative infection case, the
decision on antibiotics use should be made after surgery to prevent the patient from
being exposed to antibiotics on a regular basis. Thus, antibiotic therapy is only
recommended for surgical operations with a high risk of infection and where the
benefits of using it outweigh the risk of side effects. (16)

Poeschl found that a significant effect of preoperative antibiotic prophylaxis
on postoperative infection-related complications is only found in bony impacted

third molar surgery case. (17)



Postoperative antibiotic prophylaxis

From Poeschl’s study, antibiotics were not shown to improve overall
postoperative infection rates or non-infection-related adverse effects such as dry
socket, pain, or limited mouth opening. Therefore, postoperative prophylactic
antibiotic administration is not recommended for routine use. (17)

There was a study compared efficacy of antibiotic prophylaxis during surgical
removal of impacted third molars in 3 groups; preoperative antibiotic prophylaxis,
postoperative antibiotic prophylaxis and no antibiotic. There were no significant
differences between the 3 groups in the incidence of complications; pain, infection,
swelling, alveolar osteitis, and interincisal mouth opening. Thus, antibiotic prophylaxis

is not recommended for routine use in third molar surgery in healthy patients. (18)

Medically compromised patient

In patient with systemic disease, antibiotic prophylaxis can be medically harm
by increasing the risk of antibiotic-induced allergy, toxicity and drug-related adverse
effect. Thus, before antibiotic use, there should be evaluated that the benefit of the

antibiotic prophylaxis is outweigh the risk of antibiotic use. (19)

2.3 Antibiotic prophylaxis in oral surgery

The indications of antibiotic prophylaxis in oral surgery have not yet been
scientifically proven. Not all procedures in oral surgery rely on antibiotic prophylaxis.
The risk factors which included surgical technique employed (ostectomy degree) and
characteristics of each patient (age, tobacco use, diseases, and immune system) need
to be assessed. The combination of amoxicillin and clavulanic acid theoretically
covers almost all of the entire bacterial spectrum of the odontogenic infection.
However, the lack of knowledge about the relationships between pathogenesis and
bacteria that lead to local infection after extraction does not rule out the value of
other antibiotics. (11)

Many dentists give oral antibiotics to patients after dentoalveolar surgery as a

prophylaxis against wound infection. In major surgery, the risk of infection is higher



and the consequences of infection are more severe. The factors that need to be
considered are the degree of tissue trauma, the extent of host compromise, other
medical comorbidities and length of hospitalization. (20)

On the other hand, dentoalveolar surgery mostly has short duration with
minimal tissue damage and can be performed in the dental chair under local
anesthesia. Dentoalveolar surgery which in contrast to major surgery has an infection
rate less than 5% and severe adverse consequences are rare. (20)

Many studies of both mandibular third molar surgery and dental implant
surgery have shown that there is little or no evidence of benefit from antibiotic
prophylaxis but there is an adverse risk from the antibiotic. Lawler et al. concluded
that in most dentoalveolar surgery in healthy patients, there is no need for antibiotic
prophylaxis. Giving a single high preoperative dose can be considered in a few cases.

(20)

2.4 Antibiotic resistance

Antibiotics is a drug that treats many types of infections by killing or slowing
the growth of bacteria causing the infection. Antibiotic resistance occurs when
microorganisms like bacteria and fungi are resistant or not killed by antibiotics and
continue to grow. Antibiotic resistance can affect people regardless of stage of life,
healthcare, veterinary, and agriculture industries. It is one of the world’s most urgent
public health problems. (5)

Nowadays antibiotic resistance is one of the biggest problems in global
health, food security, and development. Antibiotic resistance causes infections harder
to treat and leads to longer hospital stays, higher medical costs and increased
mortality. (1) Resistance to antibiotics can cause serious problems because it makes
patients required to use second- or third-line treatments that can be harmful to
patients by side effects and prolong care and recovery. Moreover, many medical
advances need the ability of antibiotics to fight infections, including joint

replacements, organ transplants, cancer therapy, and the treatment of chronic



diseases like diabetes, asthma, and rheumatoid arthritis. In the worst cases, some

infections have no other treatment options. (5)

Etiology

Factors that have caused the growing antibiotic resistance are increasing use
of antimicrobial drugs and improper prescribing of antimicrobial therapy. Many
physicians prescribe overuse of many common antibiotics because the choice of
drug is limited by cost and toxicity. Initial prescription of a broad-spectrum drug can
also be improper prescribing of antibiotics because it can be ineffective for bacteria
that cause the infection. The excessive use of antibiotics can lead to emergence of
resistant bacteria. Moreover, patients with higher exposure to antibiotics have more

chances to be infected with resistant microorganisms. (21)

Mechanisms

The factors those drive the increase in antibiotic resistance are a combination
of microorganisms exposed to antibiotics, the spread of them and their resistance
mechanisms. Antibiotics can cause the development of resistant bacteria by
pressuring bacteria to adapt. Antibiotics are used to kill bacteria that cause infections,
but they also kill helpful bacteria that protect our body from infection. Bacteria that
survive from antibiotics continue to grow and spread their resistance traits in DNA to
other bacteria. (5)

Resistance mechanisms are defense strategies that bacteria develop to
survive against antibiotics. Resistance mechanisms are determined by specific
proteins made by DNA in genes. Their DNA can be shared with other bacteria those

have not been exposed to antibiotics. (5)

B-lactamases

The most common antibiotic resistance bacteria causing infections in Thailand
is B-lactamase-producing bacteria. (2)
B-lactam drugs are the most widely used group of antibiotics. All drugs in this

group share a specific core structure which consists of a four-sided B-lactam ring.



There are 3 general mechanisms to resist B-lactam drugs; 1) Alterations of PBPs to
prevent the interaction between PBP and B-lactam drug, 2) Efflux pumps extrude B-
lactam drugs, and 3) B-lactamase enzymes hydrolyze B-lactam drugs. (21)

B-lactamases inhibit B-lactam drugs by hydrolyzing a specific site in the B-
lactam ring structure, causing B-lactam drugs unable to bind to PBP proteins. B-
lactamase genes are most commonly found in gram negative bacteria, but may also
be found in some species of gram-positive bacteria such as Staphylococcus aureus,
Enterococcus faecalis, and Enterococcus faecium. B-lactamases is the most common
resistance mechanism used by gram negative bacteria against B-lactam drugs such as
penicillin and cephalosporin. (21)

B-lactamase inhibitors such as clavulanic acid have weak antibiotic ability
alone, but in combination with B-lactam drugs such as amoxicillin, it works

synergistically. (21)

Prevention

The best way to prevent antibiotic resistance is preventing infections in the
first place. There are many ways to prevent antibiotic resistance such as improving
antibiotic use to slow the development of resistance, stopping the spread of
resistance when it does develop, and using antibiotics appropriately. (5)

For individuals, to prevent antibiotic resistance is to use only antibiotics that
prescribed by health professional. Moreover, using leftover antibiotics is not

recommended. (1)

2.5 Antibiotic use and resistance in dentistry

One of the causes of antibiotic resistance is the overuse of antibiotics. 10% of
antibiotic prescribing for humans worldwide are from dentists. Dental professionals
are responsible for participating in and contributing to global, national and local
efforts to combat antibiotic resistance. (6)

Studies have shown that there are too many antibiotics that are prescribed by

dentists. (22) A study in the United Kingdom found that only 19% of antibiotics were



prescribed in cases where their use was indicated by clinical guidelines. (23) A study
in the United States found that 80% of antibiotic prophylaxis prescriptions before
dental visits were inappropriate or unnecessary. (24)

Dental surgeons and family practitioners frequently prescribed antibiotics for
their patients as outpatient care. (25) Many studies showed that dental surgeons
were often over and unreasonably prescribed antibiotics for dental diseases that had
no indication, leading to antibiotic resistance. (26)

The study showed that dentists prescribed antibiotics indiscriminately and
almost unnecessarily. Their choices of antibiotics for examined diagnoses could be
considered unreasonable. This study recommended the need for improvement of

rational antibiotic prescription of dentists. (27)

2.6 Antibiotic use and resistance in Thailand

In 2011, Thailand Antimicrobial Resistance (promoting AMR) Containment and
Prevention Program was established with 3 pillars; 1) stop AMR production by
encouraging rational antibiotic use, 2) stop AMR acquisition, and 3) stop AMR
transmission by encouraging appropriate hygiene and compliance with infection
control. (2)

From a national survey in Thailand, they found that antibiotics were
commonly referred to as anti-inflammatory medications and many people thought
they were similar. When people had any symptoms that they suspected themselves
as an inflammation, they would take anti-inflammatory drugs. For minor ailments,
people usually bought drugs from grocery stores or retail shops near their homes. If
they did not get better within a few days, then they would ¢o to healthcare facilities.
Most people stated that they did not know about AMR and were not afraid of AMR.
As a result, there are 4 key messages that they want to publicize; 1) antibiotics are
not anti-inflammatory drugs, 2) antibiotics are beneficial only in bacterial infections,
3) overuse and misuse of antibiotics will create AMR, and 4) overuse and misuse of

antibiotics must be stopped. (2)
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In Thailand National Strategic Plan on Antimicrobial Resistance (AMR) 2017-
2021, they found that there was a large gap of public knowledge about the use of
antibiotics and the main communication channel about antibiotics was through
healthcare professionals. Therefore, increasing public knowledge of antibiotics and
awareness on AMR is one of the five goals of Thailand national strategic plan on
antimicrobial resistance. (28)

Sources of antibiotics vary due to the healthcare systems, financing medicines
and access to antibiotics. In high-income countries, almost all of the source of
antibiotics is through physicians’ prescriptions because antibiotics are prescription-
only medicines; while in developing countries like Thailand, people can access
antibiotics over the counter and commonly self-medicate. Policies to limit easy
access to antibiotics should be created to improve the rational use of antibiotics.
Most antibiotics in Thailand are categorized as "dangerous medicines" by the Thai
Food and Drug Administration, which means that prescriptions are not required in
retail pharmacies and can only be dispensed by certified pharmacists. (3)

The higher the education levels, the higher level of knowledge about
antibiotics. This underscores the significance of delivering correct information to the
general public about antibiotics and AMR. Individuals with low education, members
from poor households, and younger persons are targeted for public campaigns to
improve knowledge about proper antibiotics usage. Furthermore, public information
about appropriate use of antibiotics and AMR awareness can be provided by health
professionals because they are a major source of antibiotics dispensing and

information. (3)

2.7 Self-medication with Antibiotics

Self-medication is defined as the use of medicines to treat self-diagnosed
disorders without consulting a doctor. (4) Self-medication of antibiotics is a
worldwide phenomenon that can result in drug interactions and the emergency of

AMR due to lack of knowledge and access to health services. Countries in the South
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East Asia Region had a high level of inappropriate use of self-medicated antibiotics.
(3)

Antibiotics are bought and used without the prescription of a doctor. Overall,
50% of total antibiotics used are purchased over-the-counter. Health hazards are
repercussions of self-medication with antibiotics. (4)

Self-medication of antibiotics is associated with the risk of inappropriate drug
use. Prior experiences of treating a similar illness, ignorance regarding the seriousness
of the disease, an assured feeling of not requiring a visit to the physician, less
expensive and easily affordable in terms of time and money, knowledge of the
antibiotics, and suggestions from others were the major reasons for self-medication
with antibiotics. (4)

Almost all antibiotics used in self-medication were obtained from various
sources, such as pharmacies, leftover drugs, hospitals, and from friends and family.
Amoxicillin was the most common antibiotic used for self-medication. An abrupt
stoppage of the antibiotic course after the disappearance of symptoms was the most
inappropriate practice. Another inappropriate practice was sharing antibiotics, saving
antibiotics for future use, and switching antibiotics if symptoms were not relieved. (4)

Developed countries, such as those of Europe have much lower prevalence
rates of self-medication with antibiotics because over-the-counter antibiotic sales are
strictly controlled. Pharmacies were the main source of antibiotics used for self-
medication. Thus, pharmacists were important in educating patients, rationalizing
antibiotic use, and stopping antibiotic sales without a prescription. (4)

Effective multifaceted interventions that target healthcare professionals and
patients should be developed to ensure provision of adequate and affordable access

to healthcare services thus self-medication with antibiotics can be prevented. (3)

2.8 Surveys of antibiotic use and resistance

From the study of Pristianty et al., 2 factors that have a significant effect on

patient compliance with antibiotic therapy is knowledge and attitude. (29)
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There is a survey that described the attitudes and self-reported practices of
French dentists towards antibiotic use and resistance and compared practices with
national guidelines. 455 questionnaires were included in the analyses. The most
frequently prescribed antibiotic is amoxicillin, followed by spiramycin+metronidazole
and amoxicillin-clavulanic acid. Abscess, cervicofacial cellulitis and pericoronitis were
the main indications for use. 90% of dentists concerned about antibiotic resistance
but only half of them felt that they did not get enough information about antibiotic
use. Many dentists did not comply with the national guidelines. The main factor
influencing their prescriptions is the publication of clinical guidelines. The regular
updates of national guidelines in the form of practical sheets is what they want. (30)

There is a survey about public knowledge, attitudes and practices related to
antibiotic use and resistance in Singapore. The study demonstrated important
information about perceptions of the population towards antibiotics and antibiotic
resistance. This study highlights the importance of effective public communication
strategies to promote responsible antibiotic use at the local level and should be
used to advise future application of programs and activities. (31)

There is a review of public knowledge, attitudes, and perceptions of antibiotics use.
This review of the 20 articles found that there are 5 issues that cut across different
countries; 1) insufficient knowledge and awareness of antibiotics use, 2) self-
medication and the use of leftover antibiotics, 3) treating viral diseases with
antibiotics or used as painkillers, 4) expecting antibiotic prescription as a culmination

of consultation, and 5) the credibility of information obtained. (32)
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Chapter llI

Materials and methods

3.1 Study population and sample size

3.1.1 Study population
Patients indicated extraction or impacted third molar surgery in faculty of

dentistry, Chulalongkorn University.

3.1.2 Sample size
Sample size was calculated using data from a study of knowledge, attitudes
and practices relating to antibiotic use among community members of the
Rupandehi District in Nepal. (33) Sample size was calculated by using ndStudies

program based on the hypothesis of two independent proportions.

2
ﬁq(l+%)+z1_ﬂ\/plq1+5’;%]
A

R

nl = sample size for a group 1
pl = proportion of outcome occurring in a group 1
p2 = proportion of outcome occurring in a group 2
r = ratio between sample size group 2 and group 1
o = significant level
B = type Il error probability
m1 = sample size for a group 1 from a continuity correction
Given that p1 = 0.248 , p2 = 0.403 ,r =1, d = 0.05 and B = 0.2. The sample

size of m1 = 155 was calculated. A total sample size of 310 was required.
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3.1.3 Sample selection

Inclusion criteria

1. Patients indicated extraction or impacted third molar surgery in faculty of
dentistry, Chulalongkorn University.
2. Patients who can read, write, and communicate in Thai language confluently.

Exclusion criteria

1. The incompletely filled questionnaire.

2. More than 1 questionnaire from the same respondents.

3.2 Data collection

A cross-sectional survey was conducted in faculty of dentistry, Chulalongkorn
University during the period from September to December 2022. Self-administered
structured questionnaire was randomly given to patients indicated extraction or

impacted third molar surgery.

3.3 Questionnaire development

3.3.1 Question selection

The questionnaire comprises of 2 main sections. The first section covers
demographic data including gender, age, education level, work or study in medical
field, income, health and experience. The second section is knowledge and attitude
evaluation form. This section consists of 15 questions, of which 10 questions are
knowledge based, 4 questions are attitude based and 1 question determines the
decision on antibiotic use. Questions about knowledge divide into 3 topics, namely
“mechanism of action” (Q2-Q6), “side effect” (Q7-Q8) and “antibiotic resistance”
(Q9-Q11). Questions about attitude divide into 3 topics, namely “treatment duration”
(Q12), “self-medication” (Q13-Q14) and “patient/doctor relationship” (Q15). A 5-point
Likert scale (strongly disagree, disagree, uncertain, agree and strongly agree) was used
to evaluate the participants’ responses. These questions was adapted from a study
of knowledge, attitudes and practices relating to antibiotic use among community

members of the Rupandehi District in Nepal (31) and a study of knowledge, attitude
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and practice towards antibiotic use among the public in Kuwait. (34) The English
version of the questionnaire was translated into Thai and back translated into English

to ensure the accuracy of the translated text.

3.3.2 Reliability, validity and consistency of the questionnaire

A self-administrated structured questionnaire was examined to have a clear
question. The respondents can answer truthfully without persuasion from an
interviewer. (35) This questionnaire was developed based on a thorough literature
review of comparable studies to measure patients’ knowledge and attitudes
recarding antibiotic use. The content validity, clarity, and overall quality of the
questionnaire were reviewed by the content expert. Contextual validity was taken
into consideration by examining specific contexts to ensure their appropriateness and
meaningfulness. The questions were clarified to ensure that respondents clearly
understood the objective of each question. Test-retest reliability was assessed by
comparing responses between two administrations of respondents on separate
occasions to evaluate the questionnaire's stability over time. The questionnaire was
reviewed and rephrased until there were no discrepancies in the responses, and the
constructs remained conceptually sound and relevant to the research objectives.
The internal consistency of the questionnaire was assessed using Cronbach's alpha to
examine the interrelatedness of the items within it. Each related factors in this
questionnaire were evaluated for reliability separately. The questionnaire was sent to
30 respondents, and it was found that the values for Cronbach's alpha for each
factor ranged from 0.7 to 0.8. Hence, this questionnaire was considered acceptable

reliability.

3.3.3 Pilot test
If the coefficient of Cronbach’s alpha is setting larger than 0, the sample size
for the pilot test should be at least 30. (36) Thus, this pilot test was conducted with
a sample of 30 individuals for improving the quality of questions. These 30
individuals were randomly selected from patients indicated extraction or impacted
third molar surgery in faculty of dentistry, Chulalongkorn University. The contents

were easily understood and accurate with no controversy.
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Table 1 Topics of knowledge and attitude questions

Decision on Antibiotic use

Q1 : Antibiotics are always needed after dental

procedure.

Knowledge

Mechanism of

action

Q2 : Antibiotics reduce pain and inflammation.

Q3 : Antibiotics are effective against bacteria.

Q4 : Antibiotics are effective against virus.

Q5 : Antibiotics speed up the recovery.

Q6 : Different antibiotics are needed to cure

different diseases.

Side effect

Q7 : If you get side effect during a course of
antibiotics treatment, you should stop taking them

as soon as possible.

Q8 : If you get some kind of skin reaction when
using an antibiotic, you should not use the same

antibiotic again.

Antibiotic

resistance

Q9 : Unnecessarily use of antibiotics can cause

antibiotic resistance.

Q10 : Overuse of antibiotics can cause antibiotic

resistance.

Q11 : Antibiotics resistance is a worldwide problem.

Attitude

Treatment

duration

Q12 : If you feel better during a course of
antibiotics treatment, you don’t need to complete

the course of treatment.

Self-medication

Q13 : If you don’t get antibiotics from dentist after

dental procedure, you can buy them by yourself.

Q14 : You should keep antibiotics at home in case

there may be a need for them later.

Patient/doctor

relationship

Q15 : Dentist should take time to inform how

antibiotics should be used.
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3.4 Data analysis

Demographic variables and responses to the knowledge and attitude
questions were analyzed using descriptive statistics. Responses to the 5-point Likert
scale for the knowledge and attitude evaluation form were combined into 2 groups:
group 1 was strongly agree and agree, group 2 was strongly disagree, disagree and
uncertain. Reverse coding was applied to negative statements. Responses to Q1 were
referred to decision on antibiotics use. Responses to the knowledge and attitude
questions (Q2-Q15) were given a score of “1” for a correct response and “0” for an
incorrect or uncertain response, and scores were summed for each of the topics. The
median score based on responses to questions in each of the knowledge and
attitude sections was used as the cut-off to dichotomize the continuous variable for
use as the dependent variable in multiple logistic regression analysis. Respondents
scoring higher than the median were assessed as having “better knowledge” and

“more appropriate attitudes” relating to antibiotic use.

3.5 Statistical analysis

The data were analyzed using the SPSS software (SPSS version 29, IBM, New
York, USA). The significance level of 5% was set for the study The significance level
was set at 5%. Descriptive statistics were used to analyze demographic variables and
responses to the knowledge and attitude questions. The bivariate analysis, chi-square
testing, was used to explore the association between demographic data,
respondents’ knowledge, respondents’ attitude and decision on antibiotic use.
Independent variables with a p-value < 0.2 for their association with dependent
variable in the bivariate analysis were entered into the multiple logistic regression

models. (37)
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3.6 Ethical consideration

This study was approved by the ethical committee in human research of the
Faculty of Dentistry, Chulalongkorn University (study code HREC-DCU 2022-085,
approval number 104/2022).

3.7 Timeline

Time (Month)

Activities 2021 2022 2023

100011 (12(1(2(3/4|5|6|7|8|9]10|11|12]|1|2]|3

Review literature

Research proposal

preparation /

presentation

Ethical approval

Data collection

Data analysis /

discussion

Report preparation

Research

presentation

3.8 Budget
1. Gift (estimated price 50-100 baht) for 310 participants 31,000 Baht
2. Document 1,000 Baht

Total 32,000 Baht
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Chapter IV

Results

4.1 Demographic data

Table 2 provides an overview of the demographic characteristics of the 384
survey respondents. Of the total respondents, the majority were female (60.9%).
Nearly half of the respondents fell in the age range of 21-30 years (47.9%).
Additionally, 80% of the respondents had obtained a bachelor's degree or higher
level of education. The majority of the participants, comprising 88.3%, were not
affiliated with the medical field. More than 60% of respondents had an income of
less than 15,000 baht (62.0%). Most participants reported not having any systemic
diseases (79.7%). Moreover, around 67.2% of respondents had undergone the
extraction or impacted third molar surgery.

The chi-square test results displayed in Table 2 aimed to examine the
relationship between respondents' demographic information and their decision on
antibiotic use. The test did not find any significant associations between the two

variables.

4.2 Knowledge regarding antibiotics

Table 3 displays the responses of respondents regarding their knowledge on 3
topics. The majority of respondents gave accurate answers on 2 out of the 3 topics,
namely side effects and antibiotic resistance. A significant number of respondents,
specifically 92.2%, were knowledgeable that discontinuing antibiotics as soon as
possible is essential if they experience side effects during treatment. Likewise, 84.4%
of respondents knew that they should not reuse the same antibiotic if they develop
side effect such a skin reaction. Moreover, a vast majority, comprising 84.1% and

81.5%, were aware that the overuse and unnecessary use of antibiotics can lead to
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antibiotic resistance. About 57.3% of participants recognized that antibiotic resistance
is a global issue.

According to the results, the only subject where respondents gave more
incorrect than correct answers was the mechanism of action of antibiotics. A meager
proportion of respondents, accounting for only 21.9%, knew that antibiotics did not
reduce pain and inflammation. Similarly, merely 18.2% of the participants were
aware that antibiotics is not effective against viruses. Only 18.8% of respondents
knew that antibiotics did not accelerate the healing process. However, more than
half of the participants (62.2%) recognized that different types of antibiotics are
necessary to treat various conditions. Additionally, a significant proportion of
respondents (76.6%) acknowledged that antibiotics are useful against bacterial
infections.

The chi-square test has revealed a significant relationship between the
respondents' knowledge of antibiotics and their decision to use antibiotics (See Table
3). The decision to use antibiotics was found to be associated with the respondents
who gave incorrect answers to two questions about antibiotics, which were
“Antibiotics reduce pain and inflammation” and “Antibiotics speed up the
recovery.”. Furthermore, respondents who gave a correct answer to the question
“Antibiotics are effective against bacteria” were also associated with their decision to

use antibiotics.

4.3 Attitude regarding antibiotics

Table 4 shows that approximately 52.6% of the participants believe that they
should adhere to the dentist's advice and complete the entire course of antibiotics
treatment. Furthermore, around 66.4% of the respondents were aware that they
should not purchase antibiotics on their own. On the other hand, about 57.8% of the
respondents were not aware that they should not keep antibiotics at home.
Moreover, a significant proportion of the participants (98.2%) agreed that dentists

should dedicate time to educate patients about the proper use of antibiotics.
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The chi-square test revealed significant associations between the attitudes of
the respondents towards antibiotics and their decisions on antibiotic use (See Table
4). In particular, the decision on antibiotic use was found to be related to two
questions related to self-medication with antibiotics. The first question was “If you
don’t get antibiotics from dentist after dental procedure, you can buy them by
yourself.” while the second question was “You should keep antibiotics at home in

case there may be a need for them later.”.

4.4 The associations of demographic data, knowledge and attitude with

antibiotic use

The multiple logistic regression models are shown in Table 5. In Model 1.1, a
significant association was found between knowledge regarding antibiotics and
antibiotic use. In Model 1.2, a significant association was found between attitude
regarding antibiotics and antibiotic use. When knowledge and attitude towards
antibiotics were included in Model 2, 3 knowledge questions were found to be
significant. Respondents who believed that antibiotics reduce pain and inflammation
were 2.252 times (95% Cl: 1.176, 4.311) more likely to decide to use antibiotics after
a dental procedure. Respondents who were aware that antibiotics are effective
against bacteria were 0.260 times (95% Cl: 0.150, 0.454) more likely to decide to use
antibiotics after a dental procedure. Finally, respondents who thought that antibiotics
accelerate recovery were 3.035 times (95% Cl: 1.477, 6.236) more likely to decide to

use antibiotics after a dental procedure.
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N (%) N (%)
Antibiotic | No antibiotic X?
Variables N (%)
use use (p = value)
(n =176) (n = 208)

Gender

Male 150 (39.1%) 70 (46.7%) 80 (53.3%) 0.069

Female 234 (60.9%) 106 (45.3%) | 128 (54.7%) (p = 0.793)
Age (year old)

Teenage (11-20 years old) 92 (24.0%) 42 (45.7%) 50 (54.3%)

Young adult (21-30 years old) 184 (47.9%) | 90 (48.9%) 94 (51.1%) 1.865

Adult (31-60 years old) 80 (20.8%) 33 (41.3%) 47 (58.8%) (p = 0.601)

Elderly (more than 60 years old) | 28 (7.3%) 11 (39.3%) 17 (60.7%)
Education level

Lower than bachelor degree 76 (19.8%) 37 (48.7%) 39 (51.3%) 0.310

Bachelor degree or higher 308 (80.2%) | 139 (45.1%) 169 (54.9%) | (p =0.578)
Work or study in medical field

Yes 45 (11.7%) 19 (42.2%) 26 (57.8%) 0.268

No 339 (88.3%) 157 (46.3%) 182 (53.7%) (p = 0.605)
Income (Baht per month)

Low (less than 15,000 baht) 238 (62.0%) | 110 (46.2%) 128 (53.8%)

Moderate (15,000-30,000 baht) 102 (26.6%) 47 (46.1%) 55 (53.9%) o1

High (more than 30,000 baht) 44 (11.5%) | 19(83.2%) | 25 (56.8%) 0= 0532
Health

Systemic disease 78 (20.3%) 31 (39.7%) 47 (60.3%) 1.462

No systemic disease 306 (79.7%) | 145 (47.4%) 161 (52.6%) (p = 0.227)
Experience

Experience Ext or SR 258 (67.2%) | 119 (46.1%) | 139 (53.9%) 0.027

No experience Ext or SR 126 (32.8%) | 57 (45.2%) 69 (54.8%) (p = 0.870)

Ext, Extraction; SR, Surgical removal
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N (%) N (%)
Antibiotic | No antibiotic X?
Topic Variables N (%)
use use (p = value)
(n =176) (n =208)
Q2 : Antibiotics reduce pain and inflammation.
Correct 84 (21.9%) 24 (28.6%) 60 (71.4%) 12.905
Incorrect or uncertain | 300 (78.1%) | 152 (50.7%) 148 (49.3%) | (p < 0.001)
Q3 : Antibiotics are effective against bacteria.
Correct 294 (76.6%) | 154 (52.4%) 140 (47.6%) 21.662
Incorrect or uncertain | 90 (23.4%) 22 (24.4%) 68 (75.6%) (p < 0.001)
Q4 : Antibiotics are effective against virus.
Mechanism
Correct 70 (18.2%) 26 (37.1%) 44 (62.9%) 2.604
of action
Incorrect or uncertain | 314 (81.8%) | 150 (47.8%) 164 (52.2%) | (p =0.107)
Q5 : Antibiotics speed up the recovery.
Correct 72 (18.8%) 16 (22.2%) 56 (77.8%) 19.899
Incorrect or uncertain | 312 (81.3%) | 160 (51.3%) 152 (48.7%) (p < 0.001)
Q6 : Different antibiotics are needed to cure different diseases.
Correct 239 (62.2%) 111 (46.4%) 128 (53.6%) 0.095
Incorrect or uncertain | 145 (37.8%) | 65 (44.8%) 80 (55.2%) (p = 0.758)
Q7 : If you get side effect during a course of antibiotics treatment, you should
stop taking them as soon as possible.
Correct 354 (92.2%) 165 (46.6%) 189 (53.4%) 1.101
Incorrect or uncertain 30 (7.8%) 11 (36.7%) 19 (63.3%) (p = 0.294)
Side effect
Q8 : If you get some kind of skin reaction when using an antibiotic, you should
not use the same antibiotic again.
Correct 324 (84.4%) | 148 (45.7%) 176 (54.3%) 0.020
Incorrect or uncertain | 60 (15.6%) 28 (46.7%) 32 (53.3%) (p = 0.888)
Q9 : Unnecessarily use of antibiotics can cause antibiotic resistance.
Antibiotic
Correct 323 (84.1%) | 150 (46.4%) 173 (53.6%) 0.301
resistance

Incorrect or uncertain

61 (15.9%)

26 (42.6%)

35 (57.4%)

(p = 0.583)
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Q10 : Overuse of antibiotics can cause antibiotic resistance.

Correct 313 (81.5%) | 148 (47.3%) 165 (52.7%) 1.436
Incorrect or uncertain | 71 (18.5%) 28 (39.4%) 43 (60.6%) (p = 0.231)
Q11 : Antibiotics resistance is a worldwide problem.
Correct 220 (57.3%) 101 (45.9%) 119 (54.1%) 0.001
Incorrect or uncertain | 164 (42.7%) | 75 (45.7%) 89 (54.3%) (p =0.972)
Table 4 Attitude of respondents regarding antibiotics (n = 384)
N (%) N (%)
Antibiotic | No antibiotic X2
Topic Variables N (%)
use use (p = value)
(n=176) (n = 208)
Q12 : If you feel better during a course of antibiotics treatment, you don’t
Treatment | need to complete the course of treatment.
duration | Correct 202 (52.6%) | 86 (42.6%) 116 (57.4%) 1.823
Incorrect or uncertain | 182 (47.4%) | 90 (49.5%) 92 (50.5%) (o =0.177)
Q13 : If you don’t get antibiotics from dentist after dental procedure, you can
buy them by yourself.
Correct 255(66.4%) | 107 (42.0%) 148 (58.0%) 4.585
Self- Incorrect or uncertain | 129 (33.6%) | 69 (53.5%) 60 (46.5%) (p = 0.032)
medication | Q14 : You should keep antibiotics at home in case there may be a need for
them later.
Correct 162 (42.2%) | 58 (35.8%) 104 (64.2%) 11.357
Incorrect or uncertain | 222 (57.8%) | 118 (53.2%) 104 (46.8%) (p < 0.001)
Patient/ Q15 : Dentist should take time to inform how antibiotics should be used.
doctor Correct 377(98.2%) | 172 (45.6%) | 205 (54.4%) 0.367
relationship | Incorrect or uncertain 7 (1.8%) 4 (57.1%) 3 (42.9%) (p = 0.544)
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Table 5 Multiple logistic regression models for the associations of knowledge and attitude

with antibiotic use (n = 384)

Antibiotic use

Variable Model 1.1 Model 1.2 Model 2
p-value p-value p-value
(95% CI) (95% CI) (95% CI)
Q2 : Antibiotics reduce pain and inflammation.
Correct 1 - 1
Incorrect or 2.252* p =0.014 - 2.141* p =0.025
uncertain (1.176, 4.311) ) (1.098, 4.172)
Q3 : Antibiotics are effective against bacteria.
Correct 1 - 1
Incorrect or 0.260 * p < 0.001 - 0.260 * p < 0.001
uncertain (0.150, 0.454) \ (0.148, 0.455)
Q4 : Antibiotics are effective against virus.
Correct 1 t 1
Incorrect or 0.684 p =0.269 - 0.608 p =0.156
uncertain (0.349, 1.342) 3 (0.306, 1.209)
Q5 : Antibiotics speed up the recovery.
Correct 1 < 1
Incorrect or 3.035* p =0.003 - 2.859 * p =0.004
uncertain (1.477, 6.236) [ (1.387, 5.895)
Q12 : If you feel better during a course of antibiotics treatment, you don’t need to
complete the course of treatment.
Correct - 1 1
Incorrect or - 0.985 p =0.947 0.883 p=0.614

uncertain

(0.630, 1.540)

(0.544, 1.432)

Q13 : If you don’t get antibiotics from dentist after dental procedure, you can buy them

by yourself.
Correct : 1 1
Incorrect or - 1.208 p = 0.438 1.169 p = 0.542

uncertain

(0.750, 1.947)

(0.708, 1.931)
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Q14 : You should keep antibiotics at home in case there may be a need for them later.

Correct

Incorrect or

uncertain

1

1.895 *
(1.172, 3.065)

p = 0.009

1

1.637
(0.980, 2.734)

p = 0.060

Cl, Confidence Interval

Model 1: adjusted for knowledge regarding antibiotic use; Model 2: further adjusted for

attitude regarding antibiotic use

*p < 0.05
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Chapter V

Discussion

In general, the respondents of this study displayed relatively good knowledge
recarding the side effects of antibiotics and antibiotic resistance. Nonetheless, the
majority of the respondents demonstrated insufficient knowledge regarding the
mechanism of action of antibiotics. The results showed that almost all respondents
held an appropriate attitude towards the relationship between patients and doctors,
and more than half of respondents had an appropriate attitude about the duration
of treatment and self-medication.

Believing that antibiotics can reduce pain and inflammation or speed up
recovery causes most respondents to decide to use antibiotics after extraction or
impacted third molar surgery. Their lack of knowledge about antibiotics may lead
them to believe that antibiotics can reduce pain and inflammation or speed up
recovery, despite the fact that antibiotics are not effective for those purposes. This
corresponds to a study that found a significant knowledge gap among the general
population in Thailand regarding the usage of antibiotics. (28)

More than half of the respondents who know that antibiotics are effective
against bacteria decide to use antibiotics after extraction or impacted third molar
surgery. The possibility should be personal consideration about post-operative
infection consistently. Several research studies have indicated that antibiotics can
decrease the likelihood of post-surgical infections and may also lower the risk of
developing dry socket. (8, 13) However, risk of infection is low especially in healthy
patients. (14) Thus, if patients decide to take antibiotics due to consideration of post-
operative infection in every case, this may lead to antibiotic resistance among
population.

More than half of the respondents who believe that they should not
purchase antibiotics without a prescription from a dentist choose not to use

antibiotics after extraction or impacted third molar surgery. On the other hand, more



28

than half of the respondents who believe that they can self-medicate with
antibiotics decide to use antibiotics. It can be assumed that beliefs in self-medication
affect their decision to use antibiotics. Moreover, if patients have high expectations of
receiving an antibiotic prescription, it is more likely that they will resort to using
antibiotics without a prescription. (33) A correlation has been reported between the
level of education and self-medication with antibiotics. (38) Individuals with higher
levels of education possess more knowledge regarding antibiotics. (3) Adequate
knowledge empowers individuals to make informed decisions and refrain from self-
medicating with antibiotics.

More than half of the respondents who believed they should keep antibiotics
at home ended up using antibiotics after extraction or impacted third molar surgery.
They believe they should keep antibiotics at home because they think they can self-
medicate with antibiotics. Furthermore, if they do not follow their dentist's
prescription for antibiotics, they may end up with leftover antibiotics that they keep
at home in case they need them in the future. The likelihood of using leftover
antibiotics may increase if non-compliance with the therapy is noted. (39)

According to the results of this study, respondents provided a higher number
of incorrect responses compared to correct ones in term of the mechanism of action
of antibiotics. These results indicated that individuals tended to utilize antibiotics
without a thorough understanding of how they function. This lack of knowledge can
result in the inappropriate or excessive use of antibiotics, contributing to the
emergence of antibiotic resistance.

The results of the chi-square test suggest that there is no significant
correlation between demographic factors and respondents' decisions about the use
of antibiotics. Therefore, demographic factors may not be a reliable predictor of
antibiotic use. However, there is still a tendency that respondents who decide not to
use antibiotics after extraction or impacted third molar surgery to have higher
education or work/study in medical field.

This study had some limitations, including the fact that it was conducted in a
single center in Bangkok, which may not make the results generalizable to the

broader population in Thailand. Additionally, studies examining the use of antibiotics
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among the general public may encounter challenges if the respondents are not
familiar with what antibiotics are. In this study, antibiotics were not explicitly defined,
as the aim was to gauge the respondents' understanding, but an example was
provided to clarify the distinction between antibiotics and other medications like
NSAIDs and painkillers.

The findings of this study could be used as a foundation for the development
of patient education programs regarding antibiotic use after surgical removal or
extraction. Patients who have incorrect knowledge about antibiotics may assume that
they should take antibiotics, leading to the inappropriate use of antibiotics and the
development of antibiotic resistance. Educating patients on the appropriate use of
antibiotics could help reduce the risk of self-medication, misuse, and overuse.

In the post-operative instructions after extraction or impacted third molar
surgery, there is usually guidance on self-care practices, but there is often no specific
advice regarding the use of antibiotics. We can utilize the results from this research
to summarize and provide additional recommendations regarding the appropriate
use of antibiotics. These recommendations can be incorporated into the post-
operative instructions after extraction or impacted third molar surgery to ensure that

patients are aware of the proper way to use antibiotics.
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Chapter VI

Conclusion

Patients' decision on whether to use antibiotics after impacted third molar
surgery or extraction is influenced by their knowledge and attitude towards
antibiotics. The patients' comprehension of how antibiotics work, specifically that
they do not reduce pain or inflammation or speed up the healing process but are
effective against bacterial infections, can influence their decision to refrain from self-
medication with antibiotics after undergoing impacted third molar surgery or

extraction.



10.

11.

12.

REFERENCES

WHO G. Antibiotic resistance. World Health Organisation Geneva (Switzerland); 2020.
Khamsarn S, Nampoonsak Y, Busamaro S, Tangkoskul T, Seenama C,
Rattanaumpawan P, et al. Epidemiology of Antibiotic Use and Antimicrobial
Resistance in Selected Communities in Thailand. J Med Assoc Thai. 2016;99(3):270-5.
Chanvatik S, Kosiyaporn H, Lekagul A, Kaewkhankhaeng W, Vongmongkol V,
Thunyahan A, et al. Knowledge and use of antibiotics in Thailand: A 2017 national
household survey. PLoS One. 2019;14(8):e0220990.

Nepal G, Bhatta S. Self-medication with Antibiotics in WHO Southeast Asian Region:
A Systematic Review. Cureus. 2018;10(4):e2428.

CDC. Antibiotic: antimicrobial Resistance 2021 [Available from:
http://www.cdc.gov/drugresistance/index.html.

Thompson W, Williams D, Pulcini C, Sanderson S, Calfon P, Verma M. Tackling
Antibiotic Resistance: Why Dentistry Matters. Int Dent J. 2021;71(6):450-3.

Yue Yi EK, Siew Ying AL, Mohan M, Menon RK. Prevalence of Postoperative Infection
after Tooth Extraction: A Retrospective Study. Int J Dent. 2021;2021:6664311.

Lodi G, Azzi L, Varoni EM, Pentenero M, Del Fabbro M, Carrassi A, et al. Antibiotics to
prevent complications following tooth extractions. Cochrane Database Syst Rev.
2021;2(2):Cd003811.

Singh Gill' A, Morrissey H, Rahman A. A Systematic Review and Meta-Analysis
Evaluating Antibiotic Prophylaxis in Dental Implants and Extraction Procedures.
Medicina (Kaunas). 2018;54(6).

Milic T, Raidoo P, Gebauer D. Antibiotic prophylaxis in oral and maxillofacial surgery:
a systematic review. Br J Oral Maxillofac Surg. 2021;59(6):633-42.

Sancho-Puchades M, Herraez-Vilas JM, Berini-Aytés L, Gay-Escoda C. Antibiotic
prophylaxis to prevent local infection in Oral Surgery: use or abuse? Med Oral Patol
Oral Cir Bucal. 2009;14(1):E28-33.

Ren YF, Malmstrom HS. Effectiveness of antibiotic prophylaxis in third molar surgery:

a meta-analysis of randomized controlled clinical trials. J Oral Maxillofac Surs.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

32

2007;65(10):1909-21.

Ramos E, Santamaria J, Santamaria G, Barbier L, Arteagoitia I. Do systemic antibiotics
prevent dry socket and infection after third molar extraction? A systematic review
and meta-analysis. Oral Surg Oral Med Oral Pathol Oral Radiol. 2016;122(4):403-25.
Rodrigues WC, Okamoto R, Pellizzer EP, dos Carrijo AC, de Almeida RS, de Melo WM.
Antibiotic prophylaxis for third molar extraction in healthy patients: Current
scientific evidence. Quintessence Int. 2015;46(2):149-61.

Synan W, Stein K. Management of Impacted Third Molars. Oral Maxillofac Surg Clin
North Am. 2020;32(4):519-59.

Bezerra TP, Studart-Soares EC, Scaparo HC, Pita-Neto IC, Batista SH, Fonteles CS.
Prophylaxis versus placebo treatment for infective and inflammatory complications
of surgical third molar removal: a split-mouth, double-blind, controlled, clinical trial
with amoxicillin (500 mg). J Oral Maxillofac Surg. 2011;69(11):e333-9.

Poeschl PW, Eckel D, Poeschl E. Postoperative prophylactic antibiotic treatment in
third molar surgery--a necessity? J Oral Maxillofac Surg. 2004;62(1):3-8; discussion 9.
Ataoglu H, Oz GY, Candirli C, Kiziloglu D. Routine antibiotic prophylaxis is not
necessary during operations to remove third molars. Br J Oral Maxillofac Surg.
2008;46(2):133-5.

Pallasch TJ, Slots J. Antibiotic prophylaxis and the medically compromised patient.
Periodontol 2000. 1996;10:107-38.

Lawler B, Sambrook PJ, Goss AN. Antibiotic prophylaxis for dentoalveolar surgery: is
it indicated? Aust Dent J. 2005;50(4 Suppl 2):S54-9.

Reygaert WC. An overview of the antimicrobial resistance mechanisms of bacteria.
AIMS Microbiol. 2018;4(3):482-501.

Thompson W, Williams D, Pulcini C, Sanderson S, Calfon P, Verma M. The essential
role of the dental team in reducing antibiotic resistance. Geneva: FDI World Dental
Federation. 2020.

Cope AL, Francis NA, Wood F, Chestnutt IG. Antibiotic prescribing in UK general
dental practice: a cross-sectional study. Community Dent Oral Epidemiol.
2016;44(2):145-53.

Suda KJ, Calip GS, Zhou J, Rowan S, Gross AE, Hershow RC, et al. Assessment of the



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

33

Appropriateness of Antibiotic Prescriptions for Infection Prophylaxis Before Dental
Procedures, 2011 to 2015. JAMA Netw Open. 2019;2(5):e193909.

Haque M, Sartelli M, Haque SZ. Dental Infection and Resistance-Global Health
Consequences. Dent J (Basel). 2019;7(1).

Loffler C, Bohmer F. The effect of interventions aiming to optimise the prescription
of antibiotics in dental care-A systematic review. PLoS One. 2017;12(11):e0188061.
Koyuncuoslu CZ, Aydin M, Kirmizi NI, Aydin V, Aksoy M, Isli F, et al. Rational use of
medicine in dentistry: do dentists prescribe antibiotics in appropriate indications?
Eur J Clin Pharmacol. 2017;73(8):1027-32.

Sumpradit N, Wongkongkathep S, Malathum K, Janejai N, Paveenkittiporn W,
Yingyong T, et al. Thailand's national strategic plan on antimicrobial resistance:
progress and challenges. Bull World Health Organ. 2021;99(9):661-73.

Pristianty L, Kurniati VL, Hidayati IR. Knowledge and attitude: two fundamental
factors that determine patient compliance in antibiotic therapy. J Basic Clin Physiol
Pharmacol. 2020;30(6).

Baudet A, Kichenbrand C, Pulcini C, Descroix V, Lesclous P, Thilly N, et al. Antibiotic
use and resistance: a nationwide questionnaire survey among French dentists. Eur J
Clin Microbiol Infect Dis. 2020;39(7):1295-303.

Lim JM, Duong MC, Cook AR, Hsu LY, Tam CC. Public knowledge, attitudes and
practices related to antibiotic use and resistance in Singapore: a cross-sectional
population survey. BMJ Open. 2021;11(9):e048157.

Antwi AN, Stewart A, Crosbie M. Fighting antibiotic resistance: a narrative review of
public knowledge, attitudes, and perceptions of antibiotics use. Perspect Public
Health. 2020;140(6):338-50.

Nepal A, Hendrie D, Robinson S, Selvey LA. Knowledge, attitudes and practices
relating to antibiotic use among community members of the Rupandehi District in
Nepal. BMC Public Health. 2019;19(1):1558.

Awad Al, Aboud EA. Knowledge, attitude and practice towards antibiotic use among
the public in Kuwait. PLoS One. 2015;10(2):e0117910.

Jenn NC. Designing A Questionnaire. Malays Fam Physician. 2006;1(1):32-5.

Bujang MA, Omar ED, Baharum NA. A Review on Sample Size Determination for



34

Cronbach's Alpha Test: A Simple Guide for Researchers. Malays J Med Sci.
2018;25(6):85-99.

37. Wang H, Peng J, Wang B, Lu X, Zheng JZ, Wang K, et al. Inconsistency Between

Univariate and Multiple Logistic Regressions. Shanghai  Arch  Psychiatry.
2017;29(2):124-8.

38. Jamhour A, El-Kheir A, Salameh P, Hanna PA, Mansour H. Antibiotic knowledge and

39.

self-medication practices in a developing country: A cross-sectional study. Am J
Infect Control. 2017;45(4):384-8.

Kardas P, Devine S, Golembesky A, Roberts C. A systematic review and meta-
analysis of misuse of antibiotic therapies in the community. Int J Antimicrob Agents.

2005;26(2):106-13.



Appendix

Section 1 : Demographic and general data
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Section 2 : Knowledge and attitude evaluation form
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