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Abstract

The European Organisation for Caries Research education
platform 2020 had the aim to assess the undergraduate cur-
riculum in cariology in Asian and Arabian countries in order
to support structured teaching of cariology in these coun-
tries with about almost half of the global population. Repre-
sentatives of 4 Asian and 4 Arabian countries completed a
comprehensive questionnaire on structure of dental educa-
tion in their country in general and the extent, the content,
the responsibilities, structure and standardization regarding
cariology in particular. In spite of a wide range from very few
universities (Lebanon 3) to larger numbers of dental schools
(India 313, China 121, Russia 52) there were similar state-
ments on the list of content for cariology teaching. Often the
catalogue was close to the Undergraduate Core Curriculum
in Cariology (UCCC) covering most of the 5 domains from

basic science to dental public health, but a national curricu-
lum for cariology or dentistry was mostly missing. With vari-
ous departments being involved, a need of coordination is
obvious. Most representatives thought it possible and fea-
sible to teach a standardized curriculum in cariology on the
basis of the UCCC. In conclusion, many Arabian and Asian
countries have implemented modern, evidence-based cur-
riculain their universities, but an obligatory national curricu-
lum in cariology would be advisable to standardize the qual-

ity in teaching. ©2022 The Author(s).
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Introduction

In 2018, European Organisation for Caries Research
(ORCA) decided to shift the focus to Asia and Arabia
which unite almost 50% of the global population and to
designate the Education Platform 2020 to the teaching in
cariology in these regions. Based on this meeting during

Karger@karger.com © 2022 The Author(s).
www.karger.com/cre Published by S. Karger AG, Basel
\'l This article is licensed under the Creative Commons Attribution 4.0
K p— International License (CC BY) (http://www.karger.com/Services/
a rger N OpenAccessLicense). Usage, derivative works and distribution are

permitted provided that proper credit is given to the author and the

BOPEN ACCESS original publisher.

Correspondence to:
Christian H. Splieth, splieth @ uni-greifswald.de



the ORCA congress 2020, this paper reports the outcome
of a structured questionnaire assembled for 4 Asian and
4 Arabian countries, and it develops the perspective to
support standardized, evidence-based national curricula
in cariology for undergraduate students. Despite the de-
cline of dental caries in many countries, it remains to be
the most prevalent oral disease with a high global burden
[Carvalho and Schiffner, 2019; Kassebaum et al., 2015;
Lagerweij and van Loveren, 2015; Petersson and Brat-
thall, 1996; Splieth et al., 2019]. Thus, it looks advisable to
standardize the different aspects in cariology such as ter-
minology [Machiulskiene et al., 2020], caries manage-
ment [Paris et al., 2020], or education on a global level.
Following this approach, an Undergraduate Core Cur-
riculum in Cariology (UCCC) [Schulte et al., 2011] was
developed by the ORCA in cooperation with the Associa-
tion of Dental Education in Europe (ADEE) to structure
and standardize evidence-based and comprehensive
teaching in cariology on a global level. Starting at the Eu-
ropean level, 171 dental schools which were members of
ADEE were invited to complete a questionnaire on the
structure of teaching in cariology at their institution and
on the willingness to develop a common undergraduate
core curriculum in cariology. Due to the high and positive
response (89%), ORCA progressed with a steering group
to develop five domains from the knowledge base, diag-
nostics, prevention, and therapy to evidence-based cari-
ology in clinical and public health. This draft was speci-
fied in a joint workshop in Berlin/Germany 2010 with 75
invited participants from 24 European countries as well
as 3 countries from North and South America in five
working groups for the different domains, finalized in a
subsequent review and published by the chairs of the five
working groups [Schulte et al., 2011]. The 5 domains of
the UCCC deal with different aspects of teaching cariol-
ogy which can be obtained by the correlating titles of each
domain.

The UCCC was in line with the trend for standardiza-
tion in teaching and the development of national curri-
cula and education standards in many fields [Bennett et
al., 2020], which started in dentistry about 20 years ago
[European Society of Endodontology, 2001; Plasschaert
et al., 2005; European Academy of Paediatric Dentistry,
2009]. It also created a cooperation with the implementa-
tion of according curricula in Colombia, Canada, Chile,
Spain, the USA, and the Caribbean [Martignon et al.,
2013; Martignon et al., 2014; Fontana et al., 2016; Tik-
honova et al., 2020; Abreu-Placeres et al., 2021; Cortés-
Martinicorena et al., 2021].
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Materials and Methods

Representatives of different Asian and Arabian countries were
contacted to provide information on the situation in undergradu-
ate education in cariology. University teachers of 4 Asian (China,
India, Republic of Korea, Russia) and 4 Arabian countries (Egypt,
Saudi-Arabia, Lebanon, the UAE), who are also all authors of the
article, consented to answer a comprehensive questionnaire on the
structure of the dental education in their country which contained
the following items:

o undergraduate teaching in general

extent and the content regarding cariology in particular
responsibilities between the different departments

structure of the curriculum in cariology

measures of standardization

The representatives filled out a standardized questionnaire
form and gave a presentation at the ORCA education platform
meeting in 2020. Afterwards, the information was condensed and
the items were summarized in the tables seen in the result section
and presented descriptively.

Results

Cariology is taught in the depicted four Asian and four
Arabian countries with a wide range of numbers of uni-
versities obviously related to the population of the coun-
try from 3 (Lebanon) to 313 (India) with relevant differ-
ences regarding the proportions of public versus private
universities (Table 1). However, only few countries have
a national curriculum for dentistry or cariology which is
mostly not compulsory. Partially, the domain “Cariolo-
gy’ is clearly described, but it is usually split up in cours-
es taught by different departments (Table 2). For exam-
ple, in India, the departments oral medicine, oral pathol-
ogy, pedodontics and preventive dentistry, conservative
dentistry, and public health dentistry participate in teach-
ing cariology to cover aspects like the aetiology, patho-
genesis, epidemiology, diagnosis, and caries manage-
ment. Specific “stand-alone” departments for cariology
rarely exist. If the denomination exists, they are, e.g., part
of acombined department for cariology and endodontics.
Consequently, no specifically entitled professors/chairs
for cariology are mentioned (Table 2).

Mostly the content taught regarding cariology was
close to the UCCC covering most of the 5 domains from
basic science to dental public health. Apart from the few
countries with a compulsory national curriculum for
cariology or dentistry, the other representatives thought
that a good chance for a standardized curriculum in cari-
ology on the basis of the UCCC exists — not only in their
own university, but also on a national level (Table 3). Ta-
ble 3 also lists the obstacles to the introduction on a na-
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Table 1. Presence of a national curriculum in dentistry/cariology in different countries in Asia and Arabia

Country Dental schools (public/ National curriculum Compulsory Cariology clearly described domain
private), n dentistry/cariology exists
Saudi Arabia 28 dental schools (20 No No No, but some schools teach cariology as
(KSA) public/8 private) a “stand-alone” course
UAE 5 dental schools (5 private/  No, individual schools Yes, for teaching cariology, but not  Varies: undergraduate schools have base
semi-government) follow WHO, USA, and UK as national curriculum cariology curriculum on the aetiology,
curricula pathology, prevention, and treatment of
dental caries in different domains
China 112 colleges/universities Yes Yes, compulsory courses (base Yes, it is mainly included as a subsection
(mostly state schools) courses, clinical courses, and in a compulsory course of operative
clinical skills training) dentistry and endodontics
+ optional courses online (national Itis also involved in courses like oral
excellent courses) histopathology, oral biology, preventive
dentistry, and paediatric dentistry
Republic of 11 dental schools (6 No national curriculum Yes, dental schools should obtain Yes, usually included in preventive
Korea public/5 private) for dentistry/cariology certification from KIDEE dentistry, paediatric dentistry, and
conservative dentistry as a subsection
Lebanon 3 dental schools (2 No national based dental ~ No, each university has the No, it is not defined as a separate
private/1 public) curriculum freedom to design the curriculum ~ domain, but certain aspects of cariology
Each dental school hasits  and the assessments methods are described under different specialties
own curriculum
Egypt 44 dental schools (20 No national curriculum, Yes, cariology is incorporated in No, but cariology is covered in courses
public, 4 community but international curricula  compulsory preclinical and clinical ~ taught by different departments mainly
colleges nonprofit, 20 (USA, UK, etc.) are undergraduate courses in terms of aetiology, pathogenesis,
private) followed diagnosis, prevention and treatment
India 313 dental schools with Yes, however, cariologyis  Yes, all dental colleges in India No, but certain aspects of cariology are
undergraduate programme handled by departments  have to comply with DCI described under each handling
(42 public/271 private, of oral medicine and regulations in terms of curriculum,  department
26,949 seats) radiology, public health delivery and assessment. However,
259 dental schools with dentistry, paediatric and universities have freedom in
undergraduate and preventive dentistry, designing the delivery and
postgraduate programme conservative dentistry assessment
(6,228 seats) and endodontics, oral
pathology, and
microbiology
Russia 52 dental faculties mostly Yes, and cariology is a Yes, but the national curriculum Yes, cariology is rather clearly described

state dental schools/1
private dental school

modaule in a curriculum

may contain an elective
component, which varies from 8 to
30% of the total program and may
be planned by the university

and part of the module “dentistry”
Cariology is taught at the departments
for cariology and endodontics,
preventive dentistry, pedodontics, and
clinical dentistry

tional level. Partially, some items or even complete do-
mains were considered to need modification or to be im-
plemented to improve the undergraduate curriculum in
cariology in the specific universities or countries. Overall,
there was an optimistic outlook regarding the teaching of
cariology according to the UCCC in different countries

in Asia and Arabia (Table 3).

Cariology in Asia and Arabia

Discussion

To our knowledge, this is the first overview on the
teaching of cariology in various Asian and Arabian coun-

tries. It includes the largest Asian countries and a wide

range of Arabian countries representing about half of the
global population. As the representatives have a valid in-
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Table 2. Teaching of cariology with respect to the UCCC in different countries in Asia and Arabia

Country Chairs/departments/ Which departments teach Domains of UCCC taughtat  Domains of UCCC feasible to be taught
professors for cariology cariology? representatives’ school at representatives’ school
KSA No Restorative dentistry No there are similarities and  Yes, most domains are taught in some
Saudi Arabia Preventive dentistry overlaps dental schools. The domains I-Ill are
Biomedical sciences covered in cariology courses while
domains IV and V are taught in other
courses. Domains of UCCC are feasible
to be taught at Saudi Arabian dental
schools if properly introduced
UAE No, some universities have  Oral epidemiology and biology, No exact domains are being Yes, the five domains of UCCC are
it within the department dental public health, dental taught, but there are many  taught in our schools, but under
prevention and growth, prevention and paediatric similarities and overlapsin  different sections and departments:
others under the basic dentistry, operative, and the curriculum Domains | and Il as basic science in the
sciences department restorative dentistry first 2 years of the program; domains IlI
and IV in the restorative and prevention
curriculum
Domain Vs less covered in most
undergraduate schools
China Yes, but usually combined ~ Oral histopathology, oral biology, =~ The courses and teaching Yes, all five domains of the UCCC could
as department of operative  operative dentistry and methods currently adopted  be taught in China
dentistry and endodontics  endodontics, preventive dentistry, by our school are similar to
and paediatric dentistry the UCCC. There are 17
courses related to UCCC
which are taught in Sichuan
university
Republicof  No separate chairs/ Departments vary but usually All domains are taught by Yes, considered to be extremely likely
Korea departments/professors of ~ preventive dentistry, paediatric my school
cariology dentistry, and conservative
dentistry
Lebanon No specific professors nor Departments of restorative Most of the UCCC has been  Yes, all 5 domains of the UCCC could be
department for cariology sciences, biological and diagnostic  taught in a spiral curriculum  taught
sciences, and developmental designed to emphasize and
sciences revisit clinical themes and
competencies of the 5
domains in greater detail
Egypt No specific professors nor Oral biology, oral pathology, Domains I-IV are covered to  Yes, domains |-IV are already taught by
department for cariology dental public health and a great extent by different  different departments, domain V needs
community dentistry, paediatric departments in the to be incorporated in the
dentistry, restorative dentistry, and undergraduate curriculum  undergraduate curriculum
endodontics Domain V is mainly taught
in the postgraduate
curriculum not for the
undergraduates
India No, as cariology is not Oral medicine - Domain 2 UCCC has yet to gain Yes, all 5 domains of the UCCC are
specifically recognised by Oral pathology - Domain 1 popularity in India already taught at faculty of dental
the dental council of India, ~ Pedodontics and preventive At Ramaiah university of sciences, Ramaiah university of applied
there are no entitled dentistry - Domain 1-5 applied sciences, Bangalore, sciences, Bangalore, India
professors in cariology Conservative dentistry — Domain UCCC has been taught as a
1-5 joint teaching module in
Public health dentistry - Domain 3rd year in 2018 and 2019
2-5 with involvement of all 5
departments
Russia No specific entitled Varies but mostly departments for ~ Our educational curriculum  Yes, all or at least the majority of the
professors in cariology. preventive dentistry, cariology and  is not based on the UCCC domains of the UCCC could be taught
However, at our university endodontics, pedodontics, clinical by itself; however, the at our dental faculty
there is a department of dentistry, therapeutic dentistry, major part (principles or
cariology and endodontics  and preclinics ideas) is lined up in main
and elective parts
112 Caries Res 2022;56:109-115 Splieth et al.
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Table 3. Chance and obstacles for teaching cariology according to the UCCC in Asian and Arabian countries including suggested

modifications

Country Chance and obstacles to standardize undergrade cariology in  ltems/domain needing modification to improve teaching in cariology
country according to UCCC
(KSA) Saudi Yes, UCCC has an opportunity to be introduced to Saudi There is a need to include all domains to be taught under the cariology
Arabia Arabian dental schools course
UAE Yes, UCCCis applicable and can be introduced to our All domains perfectly fit the UAE curriculum, except domain Ill, which
undergraduate students needs to be modified to fill the gaps and needs of the UAE community
and culture. In addition, domain V needs to be tailored to the country’s
needs and altered according to the available national evidence and
epidemiological data
China Yes, in recent years, a series of reforms have been carried out ~ Dental education could be started at an earlier stage of undergraduate
in the cultivation of undergraduates of stomatology in China.  education, including clinical clerkship, basic practice in laboratory, etc.
Teaching models, such as problem-, case-, or team-based
learning, etc., are explored
Republic of Yes, but standardization of the curriculum would take along ~ The scope of domain | is so broad that it seems necessary to reconstruct
Korea time as cariology is currently taught in various departments it more specifically with background knowledge limited to caries
Lebanon Yes, there is an opportunity to work on standardizing the Limitations in specific competencies of domains 3 and 4
curriculum between different universities 1) assessment of the needs of risk groups (disabled patients)
2) administering preventive measures more appropriately in clinics
3) assessment and monitoring of treatment outcome over time
Egypt Yes, there is a good chance, as domains’ outcomes are taught  Domain lll and V need to be modified with respect to the requirements,
by dental schools in Egypt, but it will require some time to preferences, and resources of the Egyptian society
standardize it among different universities
India The chance to standardize undergraduate cariology teaching  Domain | is quite vast and needs to be more structured to serve as the
in our country according to the UCCC is quite high. Reforms base for foundation for cariology
in undergraduate and postgraduate curricula are considered
Russia This would require even more efforts and time. The dental Diagnostic criteria (early diagnosis instead of traditional diagnosis of

faculty of our university is in close connection with other
faculties in the country. Therefore, a good chance exists for a
collaboration for a discussion and standardization along the

UCcc

caries at the stage of cavitation)

Clinical decision making and minimal invasive approach in caries
treatment decision

In the short term, these modifications can be added to the elective part
of the university program. In the long term, they should be
implemented in the standardized Russian educational common
program (main part)

sight in the regulations on teaching dentistry in their
countries, the answers regarding the existence of a na-
tional curriculum and the content and responsibilities for
teaching cariology in their own universities can be con-
sidered very accurate.

In most Asian and Arabian countries and universities,
there seems to be some variation in teaching cariology,
but there is a trend to standardize this into a national cur-
riculum, often based on competencies that graduating
dentists should fulfil [Li et al., 2021]. Sometimes accredi-
tation boards are responsible to ensure an adequate qual-
ity. Within countries, it could be difficult which body or
experts have the authority to define the national curricu-

Cariology in Asia and Arabia

lum. Thus, the approach to define components of these
curricula by the according international scientific asso-
ciations and societies could be an interesting solution.
This process was initiated, e.g., by the European Society
of Endodontology [European Society of Endodontology,
2001], and the European Academy of Paediatric Dentist-
ry [European Academy of Paediatric Dentistry, 2009],
and also by ORCA as the leading global organisation for
caries research [Schulte et al., 2011].

The Core Curriculum in Cariology provides a frame-
work for the items that should be taught in cariology dur-
ing the undergraduate education in dentistry without be-
ing too detailed about the current interpretation of the
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state of art. As caries follows the same biological concepts
globally, the approaches to teaching its underlying bio-
logical principles, aetiology and epidemiology, preven-
tion, diagnostics, or treatment should also be comparable.
Therefore, curricula based on the UCCC were success-
fully implemented in various countries such as Chile, Co-
lombia, Spain, the USA, and the Caribbean [Martignon et
al., 2013; Fontana et al., 2016; Tikhonova et al., 2020].
Like in the present paper the adaptation went into two
directions: universities filled the gaps in their curriculum
according to the catalogue of the UCCC while some do-
mains were split up or increased. Especially domain V
which covers the principles of evidence-based dentistry
and also community/public health dentistry could be di-
vided into separate identities because it is likely that this
domain could be taught by different departments.

In conclusion, the UCCC presents a very flexible in-
strument for teaching cariology in a comprehensive ap-
proach from biological and epidemiological determi-
nants to disease management which includes the classical
preventive, diagnostic, and therapeutic procedures. This
was confirmed for the Asian and Arabian countries in this
paper. With increasing globalization and migration, the
UCCC offers clear advantages for an (inter)national stan-
dardization to achieve comparable dental education in
cariology. As it was already developed by experts from
around the world, it saves resources to organize this pro-
cess in every country or even university, as positive ex-
amples from several countries show.
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