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Objective: To evaluate the ability of dentists and dental students to detect caries by using
the International Caries Detection and Assessment System (ICDAS).

Materials and Methods: A cross-sectional study was conducted in Riyadh city and in the
College of Dentistry at King Saud University (KSU) in Saudi Arabia. The study sample
included a cluster sampling of 50 private clinics (100 dentists) and all 3rd-, 4th-, and Sth-year
students (393 students). Data were collected using an electronic questionnaire. The ability
score of detecting caries for each group was identified by calculating the mean percentages of
the score. The data were entered into SPSS Version 20. One-way ANOVA was used for
comparing quantitative data.

Results: The overall response rate of the survey was 64.5% (318/493). A total of 62.6%
(199) of respondents know about ICDAS. All groups had difficulty assessing the activity of
caries in Code 2. There were significant differences among all groups in the ability to detect
caries (P-value: 0:00). Moreover, 4th- and Sth-year students had the highest mean of
percentage ability score (53.8% and 57.6%, respectively) to detect caries using ICDAS
compared to 3rd-year students and general practitioners (38.6% and 38.7%, respectively).
Conclusion: Overall, detection of early dental caries limited to enamel was confusing and
difficult. The abilities of dentists and dental students to detect caries using ICDAS were low
and require improvement by continuing further clinical training.
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Introduction
Dental caries is defined as “a biofilm-mediated, sugar-driven, multifactorial, dynamic
disease that results in the phasic demineralization and remineralization of dental hard
tissues”.! The global prevalence of dental caries of permanent teeth is 35.29,° whereas
local prevalence in Saudi Arabia is 59-80%.° Many studies have investigated the
prevalence of dental caries in Riyadh city. Wyne et al (2002) found that the prevalence
was 94.4%.* In another study in 2018, Alhabdan et al found that the prevalence was
83%.” A recent study in 2019 found that the prevalence was 64.98-85.77%.°

There are many conventional methods to detect dental caries, such as visual
inspection, tactile sensation, and radiography. The International Caries Detection
and Assessment System (ICDAS) is a clinical scoring system that allows detection
and assessment of caries activity. It was established in 2002. It was decided in the
convention that there was a need to use a new system for detection of caries
because there was a problem with the current system. Later on, in Michigan,
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development of the criteria for the new system, ICDAS
criteria (ICDAS 1), resulted in 2 groups: caries activity
criteria and caries detection criteria. Two more meetings in
Indiana in 2003 and in Denmark were held to evaluate
these criteria. In 2005, the ICDAS II workshop was con-
ducted to share the progress of ICDAS criteria and input
from experts. In total, 60 researches that accepted the
criteria of the ICDAS II version and reported that
ICDAS research still needs to explore more activities and
criteria.’

ICDAS has been used and examined by many studies,
and it identifies dental caries lesions on the basis of clin-
ical visual appearance.® It consists of seven codes from 0
to 6, as shown in Table 1, to detect 6 stages of caries
severity.’

The ICDAS measures the surface changes and histolo-
gical depth of carious lesions. Therefore, to apply the
ICDAS system, teeth need to be clean and dry during
examination. The ICDAS examination is visually aided
by a ball-ended explorer,'® not a sharp explorer which
might damage the enamel surface."’

Many studies have reported that ICDAS is useful for
detecting caries at different stages, including both cavi-
tated as well as non-cavitated carious lesions.'*'*> ICDAS
simplifies the method of diagnosis, increases its precision
and standardization of caries detection to improve patient
care, and monitoring the development of caries in research
studies.'"* The ICDAS has 70% to 85% sensitivity and
a specificity of 80% to 90%." It is flexible to be used in
clinical practice, clinical research, and dental
education.”'® To the best of the authors’ knowledge, no
previously published studies made comparisons between
general practitioners and students.

The purpose of the current study was to evaluate the
ability of dentists and dental students to detect caries by

using the ICDAS.

Materials and Methods

The current cross-sectional study was conducted in Riyadh
city and in the College of Dentistry at King Saud
University (KSU) in Saudi Arabia. Riyadh city is the
capital and the largest city of Saudi Arabia with
a population of 6.9 million. The College of Dentistry is
the oldest dental college in Saudi Arabia and was estab-
lished in 1957 as a public college; it graduates approxi-
mately 100
approximately 595 students at all levels (300 male and

students per year and accommodates

185 female students). It consists of 500 dental clinics for

training. In the 3rd-year, dental students start clinical
courses after completing preclinical courses at the pre-
vious level. They receive information regarding dental
disease and treatment. At this level, they examine and
treat live patients which is considered the first time per-
forming operative treatments. The 4th- and Sth-year stu-
dents are exposed to more information and advanced cases
in the clinic.

This study included general practitioners in private
clinics from five areas in Riyadh city and 3rd-, 4th-, and
Sth-year dental students. Exclusion criteria were specia-
lists and consultants in private clinics and non-KSU dental
students.

The study sample was a cluster sampling of 50 private
dental clinics (100 dentists with bachelor’s degree in den-
tistry) from 5 areas in Riyadh city and all 3rd-, 4th-, and
Sth-year students (393 students) of the College of
Dentistry at KSU. Ethical approval was received from
the Institutional Review Board from the College of
Medicine at King Saud University (No E-19-4385). The
current study was in accordance with national, interna-
tional, and institutional guidelines and the Declaration of
Helsinki.

The data were collected using an electronic question-
naire, which consisted of demographic data, professional
group, and 10 multiple choice questions with eight clinical
pictures of different teeth. The clinical pictures were
adopted from the ICDAS website'® after obtaining approval
from the author by e-mail.

A pilot test was conducted by distributing the question-
naire to 3 general practitioners and 5 students who had
experience in the clinic and were excluded from the study.
Researchers sent electronic questionnaires to all samples
through a web link (SurveyMonkey). An introductory first
page was attached to the questionnaire explaining the pur-
pose of the study and assuring the confidentiality of the
participants’ information. Participation was voluntary, and
all responses to the questions were anonymous.
Respondents did not receive financial or other incentives
for participating in the questionnaire. Informed consent was
obtained from participants prior to data collection. The data-
sets used and analyzed during the current study are available
from the corresponding author upon reasonable request.

Statistical Analysis

Data were entered into SPSS Version 20 (IBM, New York,
USA). Descriptive statistics (frequency and table) was
used to describe the basic features of the data. The ability
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Table | ICDAS Code’

First Visual Change in

Codes Pit and Fissures Smooth Surface
Code 0 There should be no evidence of caries Surfaces with There should be no evidence of caries. Surfaces with
Sound developmental defects such as enamel hypoplasia; fluorosis; | developmental defects such as enamel hypoplasias;
tooth wear and extrinsic or intrinsic stains will be fluorosis; tooth wear and extrinsic or intrinsic stains will
recorded as sound. be recorded as sound.
Code | When seen wet there is no evidence of any change in color | When seen wet there is no evidence of any change in color

attributable to carious activity, but after prolonged air

attributable to carious activity, but after prolonged air

Distinct Visual Change

Enamel drying, a carious opacity or discoloration (white or brown | drying a carious opacity (white or brown lesion) is visible
lesion) is visible, which is not consistent with the clinical that is not consistent with the clinical appearance of sound
appearance of sound enamel, or when there is a change of | enamel. This will be seen from the buccal or lingual surface.
color due to caries it is not consistent with the clinical
appearance of sound enamel and is limited to the confines
of the pit and fissure area (whether seen wet or dry).

Code 2 The tooth must be viewed wet. When wet there is There is a carious opacity or discoloration (white or

a carious opacity (white spot lesion)and/or brown carious

brown lesion) that is not consistent with the clinical

Localized Enamel

in Enamel discoloration which is wider than the natural fissure/fossa | appearance of sound enamel. This lesion may be seen
that is not consistent with the clinical appearance of sound | directly when viewed from the buccal or lingual direction.
enamel In addition, when viewed from the occlusal direction, this
opacity or discoloration may be seen as a shadow confined
to enamel, seen through the marginal ridge.
Code 3 The tooth viewed wet may have a clear carious opacity Once dried for approximately 5 seconds there is distinct

(white spot lesion) and/or brown carious discoloration

loss of enamel integrity, viewed from the buccal or lingual

Dark Shadow from
Dentin

Breakdown which is wider than the natural fissure/fossa that is not direction. The base and walls of the cavity are within
consistent with the clinical appearance of sound enamel. enamel and dentin is NOT visible.
Once dried for approximately 5 seconds there is carious
loss of tooth structure at the entrance to, or within, the pit
or fissure/fossa.
Code 4 This lesion appears as a shadow of discolored dentin visible | This lesion appears as a shadow of discolored dentin
Underlying through an apparently intact enamel surface which may or | visible through an apparently intact marginal ridge, buccal

may not show signs of localized breakdown (loss of
continuity of the surface that is not showing the dentin).
The shadow appearance is often seen more easily when
the tooth is wet.

or lingual walls of enamel. This appearance is often seen
more easily when the tooth is wet. The darkened area is an
intrinsic shadow which may appear as grey, blue or brown

in color

Extensive Distinct
Cavity with Visible
Dentin

Code 5 Cavitation in opaque or discolored enamel exposing the Cavitation in opaque or discolored enamel exposing the
Distinct Cavity with dentin beneath involving less than half of the tooth surface. | dentin beneath involving less than half of the tooth surface
Visible Dentin

Code 6 Cavitation in opaque or discolored enamel exposing the Cavitation in opaque or discolored enamel exposing the

dentin beneath involving at least half of the tooth surface

dentin beneath involving at least half of the tooth surface

Notes: Reprinted with permission from Sebastian TS, Johnson T. International caries detection and assessment system (ICDAS): an integrated approach. Int J/ Oral Heal Med

Res. 2015;2(3):81-84.°

score of detecting caries for each group was identified by
calculating the mean percentages of the score, which is the

correct answer of the completed questionnaire. One-way

ANOVA was used

A P-value less than 0.05 was considered as the level of

significance.

for comparing quantitative data.

Results

The overall response rate of the survey was 64.5% (318/
493). The percentage of respondents is shown in Table 2.
A total of 62.6% (199) respondents knew about ICDAS,
whereas 37.4% (119) did not know about it. Table 3 shows

the percentage of the used system to detect dental caries.
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Table 2 Response Rate of All Respondents

Respondents Percentage%(n)

3rd year undergraduate student 57.5% (771134)
52.3% (69/132)
56.7% (72/127)
100% (100/100)

64.5% (318/493)

4th year undergraduate student
5th year undergraduate student
General practitioner

Total

Approximately 52.5% (167) did not use any caries detec-
tion system.

Table 4 explains the recognition of all groups to dental
caries and selecting of the correct code for each stage of
caries in addition to selecting a proper treatment plan. It
shows that all groups had difficulty assessing the activity
of caries in Code 2. Most of the 3rd-year students and
general practitioners recognized the presence of dental
caries, but they could not select the proper ICDAS code.
Moreover, they knew the proper treatment plan for mod-
erate and advance dental caries. They also suggested fol-
low-up is the option treatment plan for initial dental caries.

Most of the 4th- and Sth-year students recognized the
presence or not of dental caries and selected the proper
code for none or advanced caries, but they could not select
the proper code for moderate caries. The 4th-year students
and general practitioners suggested that follow up was the
option treatment plan for initial dental caries. In contrast,
Sth-year students suggested that surgical intervention (pre-
paration) was the better option for early and moderate
caries.

Uncompleted questionnaires were excluded from the
ability score calculation. The completed questionnaires
were from 176 respondents, as shown in Figure 1. There
were significant differences among all groups in the ability
to detect caries (P-value: 0:00). The 4th- and Sth-year

students had the highest mean percentage ability score
(53.8% and 57.6%, respectively) to detect caries using
ICDAS compared to 3rd-year students and general practi-
tioners (38.6% and 38.7%, respectively).

Discussion

The current study utilized eight clinical pictures to evalu-
ate the ability of dentists and dental students to detect
caries by using the ICDAS.

Overall, this study highlights the variation among par-
ticipants in detecting dental caries by using the ICDAS
code. More than half of the participants knew about
ICDAS. This finding is attributed to the popularity of
ICDAS internationally in scientific meetings or in pub-
lished research due to its validity and reliability for detect-
ing caries.'” However, participants could not recognize the
proper ICDAS code especially for enamel caries (code #1
and code #2). This finding is in accordance with the
studies by Zandona et al'® and El-Damanhoury et al'®
which reported that the most difficult was code #2.
However, in the study by Zandona et al, there were no
long-term effects in the theoretical or practical training
that could be assessed to help students practice ICDAS
with different cases in the long period.

All groups in the current study tended to under diag-
nose teeth as being without dental caries or limited to the
enamel. Moreover, they did not select the proper ICDAS
code. This is consistent with the study by Simées et al*® on
Master’s degree students; however, there was a small sam-
ple and few teeth used in that study, which was considered
as the limitation for his study. A similar finding was by Al-
Khatrash et al’' regarding general practitioners and
restorative dentists, which reported that the majority of
the participants underdiagnosed caries that was limited to
enamel.

Table 3 The Percentage of the Used System to Detect Dental Caries

Percentage%(n)
System 3rd Year 4th Year 5th Year General Total
Student Student Student Practitioner
International Caries Detection and Assessment 11.7% (9) 27.5% (19) 37.5% (27) 23% (23) 24.5% (78)
System (ICDAS)
Other 18.2% (14) 29% (20) 29.2% (21) 18% (18) 23% (73)
| do not use any caries detection system 70.2% (54) 43.5% (30) 33.3% (24) 59% (59) 52.5% (167)
Total 100% (77177) 100% (69/69) 100% (72/72) 100% (100) 100% (318)
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Detecting early signs of caries that is limited to enamel
xo|(8 g § 2 23| a is considered a challenge.'®*? This difficulty could be
Ay O = T = n = R . .
3s|r2|88 83|22 attributed to the fact that early lesions are symptomless,
the variability in scientific knowledge and clinical training
among dentists, and that there is no unique method to
— o~ R~ o~ — 1 1
% g § 3 °8 3 § 3|23 detect early.c.arles lesions. N . .
3|88 83| 2= All participants need more training to improve their
skills to utilize the ICDAS system properly.® Therefore,
combined scientific knowledge, clinical practice, and par-
2|30 |833 23|83 ticipating in e-learning programs many times for long
N I N s NS5 ® = . . a1 . . . . .
Se|ldalgd 5T da periods of time will improve their caries diagnostic skills
to apply the ICDAS system in the clinic.'®-***%
Faculty development training program on the ICDAS
|8 ald x 23| e a system has an effective impact on the learning of students,
° ¥ @ 0 o 2 mn X2 Q 0 . .. J . .
~Z || 8% 83| 2= especially training to utilize evidence-based rationale of
risk-based caries management.’® Therefore, teaching staff
who is familiar with the ICDAS system usually encourage
S BN IS students to implement it in their clinic.
o | &3 © o2 C
E AR § 5 ; S In the current study, all participants except for Sth-year
students tended to follow up with early caries lesions
because the new generation students are familiar with the
concept of the remineralization process of early caries
eS| RS N
A2l 8¥L|=28 3|83 lesions. This finding supported the previous study, which
S| S8R E CHEN RS : :
= = = = = reported that most students and dentists prefer the remi-
neralization process and postpone surgical intervention
o o until a definite cavity or radiolucency in dentin can be
S | 85| xa 2~ 5 ~ 26-28 ;
Sz|3%| |t 882§ observed. In the current study, the general practi-
S8=|gh|«ag s =| 8% . o
= ® = = tioners tended to be conservative in the management of
early caries lesions, which was not consistent with
o a previous study®' that reported that general practitioners
S ~| ¥ d| e R o~ 2 = . . .
§ g18g|83 8588 tended to over treat early caries, which could be attributed
= o = to the old dental education that they received. Many dental
schools have moved toward teaching preventive strategies
ezl E=2| E 2 Eo| E 2 for caries management within the undergraduate curricu-
0 %| 0| 00X 0| 0% .
O ®|og®|g o ®|o® lum to control the caries process.?**"
. . Encouraging dental students to conduct scientific research
= Iy . . . . .
2 g in ICDAS will prompt practice caries detection and manage-
o) 5 ] . . .
< by Y] ment based on evidence.>® The current study highlights the
ES 5 C e, . .- . . ..
E = g variability in the ability of detecting caries among participants,
v '_ @ . . . . .
< 8 o £ which is consistent with a previous study.’
] < > &
° g | 5 2 Moreover, the present study demonstrated that there
< < | g £ L . . .
. f S o8 3 were significant differences among all groups in their
P o c o
) ey . . .
§ 5 2 g | 2 3 ability to detect caries, which differs from Zandona et al,
c - o b Q9 . . .
= § g g K 3 which considers ICDAS as a new subject for
o () o [} .. . . .
] gg 23 @ ; participants.'® Other studies did not find a correlation
= o - Y| § e ~| 5 o 8o . . . .
< ; 8| 55| e E ; g between the experience of dentists and accurate diagnosis
2 9 99 2| g - . . .-
) 2 § 5 > é g & 2 ¢ or conservative treatment options.”'** The ability of the
|£ L Vs8|la<|2|& L 0 . . .
z 3rd-year students to detect caries was low, which was in
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Mean of percentage of score

70.0%

60.0%
53.8%

50.0%

38.6%

40.0%

30.0%

20.0%

10.0%

0.0%
3rd year undergraduate

student (22) student (43

4th year undergraduate

57.6%

38.7%

5th year undergraduate
student (46)

General practitioner (65)

Figure | Mean of the percentage of ability score (8) to detect caries by using ICDAS for all groups, P value (0.00).

contrast with Parviainen et al*® which reported that per-
formance of their 3rd-year students was good. One possi-
ble explanation for this result is presence of training on
ICDAS before the study, whereas in this study, participants
did not receive training. The abilities of the 4th- and Sth-
year students to detect caries were high. This finding could
be attributed to the educational environment of students.
They try to examine patients with attention and precision
to achieve high accuracy of diagnosis and high grades
from their supervisors. The ability of dentists and dental
students to detect caries by using the ICDAS was low and
needs improvement by further clinical training.

Even though many studies have confirmed the reliability
and accuracy of ICDAS,** few studies have discussed ICDAS
and caries adjacent to restorations in addition to ICDAS and
root caries, which are considered limitations of this system.**
Furthermore, it is difficult to use it with a non-cooperative
child because achieving a dry tooth for examination is critical.

Some limitations of this study need to be considered when
interpreting the results. Approximately half of the students
could not complete the questionnaires, which could be attrib-
uted to their study load and stress of course requirements.*
Moreover, there was no specific time for diagnosis and selec-
tion of the proper code. Even though using a clinical picture in
the current study was safe and avoided cross infection com-
pared with a patient’s mouth or extracted tooth, visual inter-
pretation is variable due to quality of resolution, viewing angle,
and distance from the monitor. Further study is needed to
evaluate the ability of dentists and students to detect root caries
and proximal caries in a radiographic film by using the ICDAS
code.

Conclusion

Overall, there was variability in detecting dental caries
among all groups in this study. Early dental caries limited
to the enamel was confusing and difficult to detect. Most of
the participants tended to rely on conservative management
for early enamel caries rather than a surgical approach (pre-
paration), especially new generation students.
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