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ABSTRACT

Introduction Antimicrobial resistance (AMR) is a global
public and patient safety issue. With the high AMR risk,
ensuring that the next generation of dentists that have
optimal knowledge and confidence in the area of AMR is
crucial. A systematic approach is vital to design an AMR
content that is comprehensive and clinically relevant.

The primary objective of this research study will be to
implement a consensus-based approach to elucidate AMR
content and curriculum priorities for professional dentistry
programmes. This research aims to establish consensus
along with eliciting opinion on appropriate AMR topics to
be covered in the Bachelor of Dental Surgery syllabus.
Methods and analysis A three-phase approach to
validate content for curriculum guidelines on AMR will be
adopted. First, literature review and content analysis were
conducted to find out the available pertinent literature in
dentistry programmes. A total of 23 potential literature
have been chosen for inclusion within this study following
literature review and analysis in phase 1. The materials
found will be used to draft curriculum on antimicrobials
for dentistry programmes. The next phase involves the
validation of the drafted curriculum content by recruiting
local and foreign experts via a survey questionnaire.
Finally, Delphi technique will be conducted to obtain
consensus on the important or controversial modifications
to the revised curriculum.

Ethics and dissemination An ethics application is
currently under review with the Institute of Health Science
Research Ethics Committee, Universiti Brunei Darussalam.
All participants are required to provide a written consent
form. Findings will be used to identify significant
knowledge gaps on AMR aspect in a way that results in
lasting change in clinical practice. Moreover, AMR content
priorities related to dentistry clinical practice will be
determined in order to develop need-based educational
resource on microbes, hygiene and prudent antimicrobial
use for dentistry programmes.

INTRODUCTION

Antimicrobial resistance (AMR) poses a
significant threat to the environment and
public health globally. AMR occurs when
microbes initially sensitive to an antimicro-
bial medicine becomes resistant. This major
problem is aggravated by the scarcity of
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Strengths and limitations of this study

» The Delphi method was widely used to research
healthcare curriculum design and development,
but this protocol signifies the first application in the
antimicrobial resistance (AMR) field for professional
undergraduate dental degree.

» Validated consensus method will be used to design
an updated and relevant AMR curriculum for pro-
fessional dental degree by an international expert
panel.

» Top AMR content priorities related to dentistry clin-
ical practice will be determined in order to devel-
op need-based educational resource on microbes,
hygiene and prudent antimicrobial use for dentistry
programmes.

» The suggestions provided by Delphi panellists may
not completely represent the whole spectrum of ex-
perts directly or indirectly involved in AMS education
and AMR. Furthermore, real evidence on the useful-
ness of the newly custom-made AMR curriculum for
dental programmes is still needed.

new and effective antimicrobials to combat
resistant microbes." Direct implications to
the widespread resistant strains of microbes
include among others, prolonged hospitalisa-
tion, high mortality rate, high medical costs
and in extreme cases, may lead to untreatable
illnesses.? Left unaddressed, deaths attributed
to AMR are expected to rise up to 10million
every year by 2050, surpassing cancer as the
main causes of mortality.” *

Antimicrobial stewardship (AMS), an inte-
grated approach that involves optimal selec-
tion, dosing, route of administration and
duration of antimicrobial treatment, is consid-
ered crucial in the treatment of patients in all
fields and it plays a pivotal role in averting the
occurrence of AMR.”® Numerous AMS educa-
tion has sought to teach proper prescription
habits to physicians with the aim to modify
their prescribing behaviour”™; however,
achieving that has proven challenging.® *
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Despite a vast majority of the community taking up AMS
education, there is still a paucity of evidence concerning
broad engagement with AMS across medical subspe-
cialties, which is essential as a significant proportion of
antimicrobial prescribers are not adept at dealing with
infection management.'”* In the context of dental
practice, several interventions comprising audit, issuing
of guidelines, provision of education and feedback or a
combination of all have resulted in a significant reduc-
tion in antibiotic prescribing to some extent; however,
dissemination of guidelines alone did not have any effect
on prescribing.'” Moreover, AMS is poorly reported and
much less executed in the dental compared with the
medical context which calls for an established need to
integrate AMS interventions in oral healthcare; although
various interventions worldwide have already been in
the pipeline to enhance dental antibiotic prescribing
practices."”

Antibiotics, a subset of antimicrobials, are commonly
prescribed by dentists in dental practice either to prevent
diseases caused by infection or to treat diseases of the oral
cavity.'® As professionals that are directly involved in the
prescription of antibiotics, it is imperative that dentists
improve antibiotic prescribing practices in an effort to
curb the increasing emergence of antibiotic resistance or
AMR as a whole as well as other adverse effects of drug
abuse.'® In addition, a recent study conducted in the USA
showed that antibiotic adverse effects (AAE), for example,
anaphylaxis and C. difficile infection, though rare, did
occur in patients within 14 days of unnecessary dental
prophylaxis.'” It is even more concerning considering
the fact that dentists may not be conscious of AAEs as
most adverse effects are commonly diagnosed in medical
settings.'” Hence, the abovementioned further reinforce
the point made that more effective AMR and AMS educa-
tion must be implemented to address this alarming issue.

Infections are a common occurrence in the clin-
ical setting and the majority of dentistry students will
prescribe an antibiotic at some point when they begin
clinical practice. There is a limited availability of infor-
mation regarding the nature or effectiveness of AMR
education among undergraduate and postgraduate
students.” ' ' Tt remains largely unknown whether this
intervention would have a significant impact on clinical
practice’™ ' and consequently reducing resistance rates.
The development of new and effective antibiotics is not
able to keep up with the increasingly alarming rate of
drug-resistance bacteria which calls for a more strategic
approach to curb hundreds of thousands of deaths annu-
ally attributed to AMR.*’

Several studies have demonstrated that students
perceived antimicrobial education to be lacking in their
dentistry degree programmes®' ** which suggests the need
for a greater emphasis on these areas. Furthermore, a
recent survey showed that most university students had
good knowledge related to AMR and correctly identified
infections that can be treated with antibiotics as outlined
by the WHO; however, there remain misconceptions on

the usage of antibiotics for viral infections.* This implies
aneed to further enhance education on appropriate anti-
microbial use among the student population.

OBJECTIVES

The primary objective of this research study will be to
implement a consensus-based approach to elucidate
AMR content and curriculum priorities for professional
dentistry programmes. The aim of this project is to
develop need-based educational resource that is, a curric-
ulum on microbes, hygiene and prudent antimicrobial
use for dentistry programmes. This could provide a foun-
dation of knowledge that will enhance understanding
in antimicrobial use and promote the judicious use of
antimicrobials.

MATERIALS AND METHODS

Study design

This study will involve a three-phase approach to validating

content for curriculum guidelines on AMR and AMS. The

study design was a modification of the approach imple-

mented by Cumyn and Harris®:

1. Literature review and qualitative content analysis to
produce an initial draft curriculum on antimicrobials.

2. Validation of curriculum content by an expert panel
consisting of both quantitative and qualitative survey
methodologies.

3. Implementation of Delphi technique to obtain con-
sensus on the more important or controversial modifi-
cations to the revised curriculum content.

Phase 1: literature review and qualitative content analysis
Literature review and qualitative content analysis from
various online sources will be conducted to produce an
initial draft curriculum on antimicrobials. Such sources
are derived mainly from published syllabi or national
guidelines.

Data sources and search plan
Electronic literature from various databases which met
the inclusion criteria were identified and extracted for
analysis. Such databases were PubMed, SCOPUS, Web
of Science (WOS) and EBSCOhost (Medline Complete)
which were used to search and browse all the litera-
ture (table 1); those literature possessing elements of a
dental curriculum with relevance to antimicrobials or
related matters were specially chosen. Other data sources
included the employment of manual searching using
Google Advanced Search and through reference lists of
included literature to identify further literature. Addi-
tionally, if there is a need to search for a syllabus from
specific universities or just as a general search, Google
Advanced Search may serve as a supplementary manual
search tool.

A search strategy was devised by the researcher (LCM)
with four databases selected having comprehensive search
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Table 1 Summary of selected literatures detailing the search terms used, the search engine (PubMed, SCOPUS, WOS,
EBSCOhost), the number of web results generated and the number selected from the results

Search terms Search engine  Results Selected
(dentistry OR dental OR BDS OR Bachelor of Dental Surgery) AND (syllabus  PubMed 429 0
OR curriculum OR learning objective OR learning aim)

(dentistry OR dental OR ‘Bachelor Dental Surgery’) AND (syllabus OR PubMed 13 0
curriculum OR ‘learning objective’) AND (Anti-Infective OR Anti Infective OR

Antiinfective OR Microbicides OR Antimicrobial OR Anti-Microbial OR Anti

Microbial)

(dentistry OR dental OR ‘Bachelor Dental Surgery’) AND (syllabus OR SCOPUS 78 8
curriculum OR ‘learning objective’) AND (Anti-Infective OR Anti Infective OR

Antiinfective OR Microbicides OR Antimicrobial OR Anti-Microbial OR Anti

Microbial)

TITLE-ABS-KEY/((dentistry OR dental OR ‘Bachelor Dental Surgery’) AND SCOPUS 3 1
(syllabus OR curriculum OR ‘learning objective’) AND (Anti-Infective OR

Anti Infective OR Antiinfective OR Microbicides OR Antimicrobial OR Anti-

Microbial OR Anti Microbial))

(dentistry OR dental OR ‘Bachelor Dental Surgery’) AND (syllabus OR Web of Science 10 &
curriculum OR ‘learning objective’) AND (Anti-Infective OR Anti Infective OR  (WOS)

Antiinfective OR Microbicides OR Antimicrobial OR Anti-Microbial OR Anti

Microbial)

(dentistry OR dental OR ‘Bachelor Dental Surgery’) AND (syllabus OR EBSCOhost 322 3
curriculum OR ‘learning objective’) AND (Anti-Infective OR Anti Infective OR  (Medline

Antiinfective OR Microbicides OR Antimicrobial OR Anti-Microbial OR Anti Complete)

Microbial)

N.B.
Total selected: 10

Total duplicates: 6 (cross-checked with sources from each database and reference lists)

Final total: 4

terms in order to not omit any relevant potential primary
literature, and the search itself was performed by the lead
researcher (CYA). We centred our search primarily on the
targeted programme’s curriculum (dentistry in this case)
and subsequently combined it with our research theme
‘antimicrobials’ to elicit the full potential of generating
closely associated and appropriate literature by the data-
bases. Additionally, attempts to narrow down the results
generated from these selected databases were performed
on the term ‘antimicrobials’ using MeSH (Medical
Subject Headings) database due to the term’s broad cate-
gory; time constraints and to ensure high sensitivity were
contributing factors for this search strategy.

Inclusion and exclusion criteria

Criteria for studies to be included for reviewal

In general, we included literature from any country and
in the English language only. Literature are eligible for
inclusion for reviewal irrespective of the publication date
or study design. Literature containing all aspects relating
to antimicrobials and AMR (not restricted to only anti-
bacterial resistance) are included. AMS, an essential part
of AMR aspect is to be included as well.

Criteria for studies to be excluded
Non-English and non-antimicrobials related litera-
ture are excluded. Any literature reporting knowledge,

attitudes, practices or similar relating to antimicro-
bials without an educational intervention pertaining to
published syllabi/curricula are to be excluded as well.
Literature depicting any form of training of allied dental
care professionals (dental nurses, dental hygienists,
dental therapists, orthodontic therapists, dental techni-
cians and clinical dental technicians) are not accepted
for review.

Search terms

Several variants of terms and synonyms were employed
for the purpose of avoiding failure of the database system
to map to the most suitable term, and lexical ambiguity.
The words “dentistry”, “dental” and “Bachelor Dental
Surgery”; “syllabus”, “curriculum” and “learning objec-
tive”; “Anti-infective /Anti Infective /Antiinfective”,
“Microbicides” and “Antimicrobial /Anti-Microbial /Anti
Microbial” were used interchangeably. However, for the
purpose of simplicity and to save time, these terms were
combined into one common search term: (dentistry OR
dental OR “Bachelor Dental Surgery”) AND (syllabus OR
curriculum OR “learning objective”) AND (Anti-Infective
OR Anti Infective OR Antiinfective OR Microbicides OR
Antimicrobial OR Anti-Microbial OR Anti Microbial) as
shown in table 1.
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Selection procedure

The titles of all literature were first read and assessed,
and a significant number immediately found to be irrele-
vant. Titles which deemed suitable and relevant, abstracts
were reviewed by the lead researcher. If found pertinent,
full-text literature would then be assessed for eligibility
and subsequently be included for further reviewal by
other authors. The reference lists of included literature
were screened to identify any additional relevant litera-
ture. This search strategy was applied across all databases
chosen.

As many individual course syllabi are not usually
published widely outside of a university, the literature
obtained from the databases comprised any form of educa-
tional content related to AMR—competencies, learning
outcomes or learning points along with their associated
domains. Published syllabi, curricula or national guide-
lines were mainly derived using the Google Advanced
Search tool. Following literature review and analysis in
phase 1, a total of 23 articles have been chosen for inclu-
sion within this study. Details of literatures/syllabi derived
from each source—databases, Google Advanced Search
and reference lists respectively were also presented
(table 2).

Evaluation of curriculum content

A broad-based search criterion (online supplemental
information 1) will be used to identify all syllabus (1)
topics, and (2) learning points, which met the electronic
search criteria.'® This curriculum search criteria (online
supplemental information 1) will also help to assess
the suitability and comprehensiveness of each syllabus
obtained. The following curriculum information will be
recorded: the year of publication, the total number of
curriculum topics and individual learning points within.
In the analysis, apart from AMS, we also intend to include
individual learning points relating to AMR which include
but not limited to antifungal, antibacterial, antiviral or
antiprotozoal resistance; despite it has been widely known
that most AMR are attributed to bacteria compared with
other micro-organisms.

Following the identification of learning points for
inclusion, variation between literature will be assessed
via two methods. First, the proportions of AMR learning
points will be calculated for each literature using the total
number of learning points as a denominator. Second,
the frequency of individual learning points per litera-
ture will be categorised according to the determined
level of achievement that each individual learning point
is expected to display. Adaptation of Miller’s pyramid to
rate the level of perceived output for individual learning
points (level 1-4), along with examples of learning points
that are categorised at each level will be used. The rating
of learning points will have and is set to be done by thor-
ough review and discussion among the research team.

Online supplemental information 2 illustrates a sample
framework which will contain information on the topic
and learning point selection process.'®

Assessment of quality of included studies

Ultimately, all syllabi or curricula selected will be reviewed
by the researchers to assess for appropriateness, compre-
hensiveness, clarity and accuracy of the content as well as
if there is a need to include/modity/delete the content.
Only content judged to be essential by the researchers
will be included. Once finalised and consensus has been
reached between the researchers, we will produce an
initial draft curriculum on antimicrobials and proceed to
phase 2 to validate the content.

Phase 2: validation of the curriculum content

Phase 2 involves the validation of the initial draft curric-
ulum produced from phase 1 by a large consensus group
of experts. Both quantitative and qualitative methodolo-
gies will be used. A curriculum consensus group consisting
of'local and foreign experts on the field of antimicrobials
and related matters will be formed. This phase is further
divided into two steps.

Step 1: quantitative survey

Experts will be asked to fill out an online question-
naire containing various topics on antimicrobial aspects
coupled with their individual learning points. They will
be asked to indicate for each item, whether to include/
modify/delete any items in the content as they see fit and
subsequently provide justifications wherever applicable
for each indication they make if necessary (figure 1).
Suggestions to include any additional items can be made
in the comment section provided at the end of every
topic.

Step 2: qualitative survey

An interview-based survey where these experts will be
invited to an online discussion to obtain their interpreta-
tion and feedback on the survey. This acts to reinforce step
1 and address any queries or doubts by the researchers.
The results from the qualitative survey will be analysed
and changes to be made to the updated draft curriculum
from step 1; and phase 3 follows to obtain consensus on
changes that could be made in the modified curriculum.

Phase 3: implementation of Delphi technique

The final phase involves the usage of Delphi tech-
nique to obtain consensus on the more important
or controversial modifications to the revised curric-
ulum in phase 2. Delphi technique uses a series of
data collection rounds (usually 2 or 3) to garner views
and judgments of a panel of experts on the topic of
interest and achieve group consensus. This technique
was selected to ensure that no potential areas of the
curriculum are omitted. One benefit of this technique
is that it allows for subjective input from a larger
group of participants with a wide array of expertise to
obtain consensus.”

As opposed to phase 2, this may involve a different
group of experts. It is noteworthy that the decided
number of rounds for Delphi survey is two rather than
being determined by the number needed to achieve
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Table 2 Details of potential literatures/syllabi from various sources

Title

Setting Year published

(A) Databases (PubMed, SCOPUS, WOS and EBSCO) after duplicates removed (n=4)

Role of Education in AMS The Netherlands 2018
AMR and global public health crisis: are we educating enough our future prescribers to Malaysia 2020
combat this global threat?
Raising awareness about microbial antibiotic resistance in undergraduate dental Spain 2020
students: a research-based strategy for teaching non-laboratory elements of a
microbiology curriculum
Saudi Board in Restorative Dentistry (SBRD) curriculum using CanMEDS competency Saudi Arabia 2018
(B) Manual search (Google Advanced Search) (n=12)
NHS Embedding national antimicrobial prescribing and stewardship competencies into UK 2016
curricula
Committee of Postgraduate Dental Deans and Directors UK (COPDEND) Dental UK 2015
Foundation Training Curriculum 2015
Dental Council of India Syllabus for Undergraduate (BDS) India Not stated
Ghana National Action Plan on AMR 2017-2021 Ghana, West 2017
Africa
The Bachelor of Dental Surgery Curriculum B.P. Koirala Institute of Health Sciences Nepal 1999
Dharan, Nepal
Syllabus and Curriculum BDS Degree Course Jamia Millia Islamia, New Delhi India Not stated
B.D.S Course Regulations/Syllabus Kerala University of Health Sciences India 2010-2011
HKU Faculty of Dentistry 5-Year BDS Curriculum Handbook Hong Kong 2014
National University of Medical Sciences 2nd Year BDS Curriculum (Revised 2018) Pakistan 2018
Dental Curriculum Bangladesh Bangladesh 2002-2003 (not
stated clearly)
Implementation of an Outcome-Based Longitudinal Pharmacology Teaching in Saudi Arabia 2017
Undergraduate Dental Curriculum at KSAU-HS Experience
Health Workers’ Education And Training On AMR: Curricula Guide UK 2019
(C) Reference lists (n=7)
Mapping AMS in undergraduate medical, dental, pharmacy, nursing and veterinary UK 2016
education in the United Kingdom
Educational effectiveness, target, and content for prudent antibiotic use Korea 2015
Undergraduate curriculum guidelines for endodontology UK 2013
How to educate prescribers in AMS practices France 2013
Development of an educational resource on microbes, hygiene and prudent antibiotic UK 2011
use for junior and senior school children
Overview of e-Bug: An antibiotic and hygiene educational resource for schools UK 2011
Evaluation of e-Bug, an educational pack, teaching about prudent antibiotic use and UK 2010

hygiene, in the Czech Republic, France and England

a predetermined level of consensus in this study.
The underlying reasons behind this decision are to
avoid burdening participants with lengthy surveys and
the likelihood of participants reaching an artificial
consensus for the sake of completing the job as well as
the possibility of participant fatigue.

In contrast to phase 2, a different approach to the
analysis of data for both rounds in this phase will be
conducted by the researchers. To our knowledge,
there are no internationally recognised criterion
standards to what constitutes a consensus. Any items

achieving a consensus level of 100% will be accepted
outright. Only items achieving at least 81% (between
80% and 100%) agreement will be accepted but modi-
fied if there are suggestions up to the level of agree-
ment. Additionally, items with less than or equal to
80% consensus level (based on researchers’ decision)
will be rejected unless modifications or comments are
made in the space provided on how these could be
improved. In this phase, a two-round Delphi survey
will be adopted.
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Please indicate with (v') for each item: include / modify / delete. Suggestion(s) to include any additional items can
be made in the comment section at the end of every topic.

Topic 1: Infection Prevention and Control

Include Modify Delete

transmission of pathogens

Learning Point 1: Understand the role of hand hygiene to prevent

Justification:

infections (HAI) prevention and control

Learning Point 2: Promote principles of healthcare-associated

Justification:

Comment:

Figure 1 Example of survey format to be employed.

Round 1 survey

The first round of the Delphi survey will contain the
updated content from phase 2. Delphi participants will
be asked to use a five-point Likert scale (l=strongly
disagree; 2=disagree; 3=neutral; 4=agree and b=strongly
agree) to rate their level of agreement with the proposed
modifications (figure 2). A space in the survey will also
be provided to invite participants to provide a brief justi-
fication or reference to support their rating choice based
on the suggested additions/modifications derived from
phase 2 and their rationale.

Round 2 survey

The second-round survey will be administered in a similar
manner as round 1. However, only Delphi participants
who managed to complete round 1 will be invited to
proceed to round 2. Prior to the commencement of this
round, participants will be presented the quantitative

results from round 1 to invite their interpretation and
feedback; this may be done qualitatively to derive a more
comprehensive response. In the case of any items for
which there is a lack of agreement, items which are modi-
fied after taking into account the qualitative feedback,
and additional items identified by the participants, they
will be included in the second-round survey. Following the
completion of this round, an analysis will be done by the
researchers alone to review and obtain final consensus on
the improved curriculum. Correction of any typograph-
ical errors made by the Delphi participants, refining and
standardisation of formatting will also be done in this
final step.

Recruitment and identification of experts

Experts will be recruited as panel members based on
their knowledge, skills and experiences. The aim is to
recruit up to 200 participants (dentists/dental specialists;

Background Information:

Here is a list of items as suggested by some respondents. We wish to remind you that the aim of the
research is to develop a syllabus on antimicrobials for Dentistry programmes; this could provide a
foundation of knowledge that will enhance understanding in antimicrobial use and promote the judicious
use of antimicrobials in clinical practice. For each item, please rate the extent to which you agree or
disagree using the scale below.

TOPIC 1: INFECTION PREVENTION AND CONTROL (example)

SUGGESTED ADDITION: | RATIONALE: RATING

Please use the following rating scale:
1 = Strongly disagree

2 = Disagree

3 = Neutral

4 = Agree

5 = Strongly Agree

To add “XXX” Your rating:

Comment:

To add “YYY” Your rating:

Comment:

Figure 2 Example of Delphi survey format to be employed.
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infectious disease specialists; infection control practi-
tioners; physicians; microbiologists or similar) in both the
quantitative part of the study and the qualitative part of
the study, as suggested by extant literature. Since there is
no established definition to what constitutes an ‘expert’,
we have assumed the definition, ‘individuals reflecting
expertise in prescribing and medicines management
with regards to the education and practice of dentist and
dental surgeon; and antimicrobial prescribing and stew-
ardship’.? To our knowledge, there is no firm consensus
on the number of experts required for this study as
sample size would depend largely on the purpose of the
research, the complexity of the problem to be investi-
gated and availability of resources.”

Expert panel members mainly consisting of qualified
dentistry academicians and dental education profes-
sionals will be identified and recruited from various coun-
tries (including Brunei Darussalam, Malaysia, Australia
and Indonesia) using the purposive and snowball
sampling methods. In the purposive method, qualified
participants who meet the ‘expert’ criteria will be identi-
fied and approached by the researchers. Using the snow-
ball sampling method, identified participants may then
refer researchers to other participants who are qualified.
All participants will each be allocated an identification
number for easy collection and reporting of the results.
Every panel member will be sent a Participant Informa-
tion Sheet with all the necessary information about the
study via email and should they have any queries, it will
be addressed by a researcher. A consent form will also
need to be signed and dated prior to completing the
questionnaire.

Data collection and data analysis

The study is expected to commence in December 2020
and to finish in December 2021. There will be a total of
three rounds to the quantitative survey; one survey from
phase 2 and two from phase 3. In order that data collec-
tion from a large number of participants be conducted
timely and efficiently, Qualtrics, a commonly used web
survey tool in the university, will be used to develop
each round of the online survey. Data will be collected
on Qualtrics and the survey link will be disseminated to
an identified representative from each institution to be
distributed to all participants that are eligible via email.
Once participation has been confirmed, participants
will be sent an email containing invitation links to the
online surveys on specified dates. Follow-up reminder
emails will be forwarded to the participants to encourage
responsiveness.

All completed surveys will be analysed by the principal
investigator. Data analysis will be done using RStudio
statistical software for Windows. Inferential and descrip-
tive statistical methods will be used. Responses of qual-
itative nature (justifications/suggestions) will be coded
to identify different themes and discussions to be held
among the research team if any disparities or doubts arise
to achieve consensus.

Ethical consideration

The study will be conducted in accordance with principles
of the Good Clinical Practice and Declaration of Helsinki.
Ethics approval has been sought from the Institute of
Health Science Research Ethics Committee (IHSREC),
Universiti Brunei Darussalam to conduct the study. No
personal identifying information will be collected so the
participants will be anonymous when the questionnaires
are filled and collected. However, other demographic
information of the participants such as their principal
role, age, qualifications, place of practice and contact
details may be collected; this information is recorded in
order to report the range of expertise within the panel.
Participants will also be asked to provide their name and
consent to be acknowledged and included as a member
of the expert panel in publications of this study. Addi-
tionally, participants are free to withdraw at any time by
sending an email to the researcher informing their partic-
ipant code and their decision to withdraw from the study.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

DISCUSSION

Undeniably, knowledge gaps around AMR still exist in
every part of the world. To address this, a comprehensive
research strategy and evaluation involving a collaboration
of various stakeholders and by actively conducting clin-
ical trials would be necessary to mitigate the upsurge of
resistance.

To the best of our knowledge, there has never been any
formalised study conducted to develop a curriculum on
AMR and antimicrobials tailored to dentistry programmes
in the country. Likewise, there is no documented infor-
mation investigating dentistry students’ perceptions of
the need for antimicrobial education or the extent of
their preparedness to appropriately prescribe antibiotics.
At present, the content used for AMR is not validated.
In this study, a comprehensive and updated curriculum
will be developed which will then be assimilated into the
existing dentistry programmes.

Through better understanding the spectrum of various
curriculum on AMR principles and practices and how
these are being assessed, we may be able to use the findings
to adopt suitable teaching methodologies that effectively
educate students. Moreover, such findings may be invalu-
able in helping to identify significant gaps surrounding
our knowledge, attitudes and awareness related to anti-
microbials in a way that results in lasting change in the
clinical environment.

Expected limitation

The panel of experts will be approached through
sampling and its composition may not cover the whole
spectrum of professions involved in AMR and its related
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aspects, for example, infectious disease specialists and
microbiologists.
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