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Purpose: The objective of the present observational study was to assess the inter-examiner agreement for the diagnosis of
periodontitis using the 2018 CPD among fourth and fifth year undergraduate students. It is hypothesised that there is no dif-
ference in the inter-examiner relaibility between fourth- and fifth-year undergraduate students regarding staging and grading
periodontal disease using the 2018 Classification of Periodontal Diseases (CPD).

Materials and Methods: All participants received training on the 2018 CPD scheme through a mandatory periodontics course
conducted by a periodontist. Documentation for seven deidentified periodontitis patients, comprising medical history, dental
history including tooth loss, intra-oral photographs and radiographs, periodontal charts reporting probing depth, plaque and
bleeding on probing scores, furcation involvement and clinical attachment loss, was sent via e-mail to undergraduate stu-
dents. The cases consisted of one sextant, and the participants were instructed to assume the sextant to be a true representa-
tion of the entire dentition. Power analysis was done on pilot data, and the level of significance was set at p<0.05.

Results: The percentage of undergraduate students in the fourth and fifth year that correctly identified the stage of periodon-
titis according to the 2018 CPD ranged between 28% and 72% and 18.5% and 77.8%, respectively. The percentage of under-
graduate students in the fourth and fifth year that correctly identified the grade of periodontitis ranged between 40% and
88% and 51.8% and 92.5%, respectively. The overall staging and grading ranged between 22.8% and 74.1%, and 45.66% and
87.4%, respectively. There was no statistically significant difference between fourth- and fifth-year undergraduate students
with regards to assigning the correct diagnoses to case documentation in terms of either stage or grade.

Conclusion: Fourth- and fifth-year undergraduate students demonstrated high inter-examiner agreement using the 2018

CPD.
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Periodontitis is a prevalent and complex inflammatory dis-
ease affecting the supporting structures of teeth, leading to
progressive attachment loss and bone resorption.1417 A timely
and accurate diagnosis and classification are crucial for effec-
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tive treatment planning and management of periodontitis.822
In 2018, the American Academy of Periodontology and the Eu-
ropean Federation of Periodontology introduced a revised
classification system for periodontal and peri-implant dis-
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eases and conditions.> This classification framework incorpo-
rates current understanding of the pathophysiology of peri-
odontal diseases, emphasising staging based on severity and
complexity of management, and grading based on the rate of
disease progression and risk factors.5> Moreover, in this classi-
fication system,> diseases of the periodontium were divided
into three main categories: periodontal health and gingival
diseases and conditions, periodontitis, and peri-implantitis.
The terms “chronic” and “aggressive” periodontitis were elim-
inated due to the lack of evidence confirming these two to be
distinct disease processes, and the previously separate types
were grouped into one category; the re-classification was
based on two vectors, staging and grading of periodontitis.523
In addition to aiding in diagnosis and communication, the
staging and grading of periodontitis cases have eased the pro-
cess of anticipating the disease’s progression rate, prognosis,
and clearly identified the risk factors influencing the disease
status.16

In an observational cross-sectional investigation, Abraha-
miam et al3 assessed the inter-examiner reliability of postgrad-
uate students towards classifying periodontitis using the 2018
classification. In that study,3 an online survey was sent to spe-
cialists in periodontology; the 174 respondents were requested
to classify cases of periodontitis based on the 2018 classifica-
tion. The results showed an inter-examiner agreement of ap-
proximately 69% and 82% for staging and grading of periodon-
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titis, respectively.3 The authors concluded that the 2018
classification of periodontitis had a high inter-examiner reli-
ability when used by specialists.3 However, it can be argued
that postgraduate residents in periodontology possess consid-
erably greater knowledge and clinical experience in the subject
compared to undergraduate students. This factor likely con-
tributes to the high inter-examiner reliability observed in the
study by Abrahamiam et al.3 Similarly, Ravida et al8 conducted
a study to evaluate the inter-examiner agreement in staging
and grading nine periodontitis cases among experienced perio-
dontists. The results showed an interexaminer agreement of
approximately 77% and 82% for staging and grading, respect-
ively, among the periodontitis cases.!® From published, in-
dexed studies,318 it is evident that the diagnostic efficacy of
the new 2018 classification has exclusively been evaluated by
experts (periodontists). A thorough review of relevant indexed
literature reveals a dearth of studies that have assessed the
diagnostic accuracy of the 2018 periodontitis classification pro-
tocol when used by undergraduate dental students (under-
graduate students).

The objective of the present observational study was to as-
sess the inter-examiner agreement in the diagnosis of peri-
odontitis when fourth- and fifth-year undergraduate students
used the 2018 Classification of Periodontal Diseases (CPD). The
study hypothesis was that there would be no statistically sig-
nificant difference in inter-examiner agreement.
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Table1 Frequency, percentages, and chi-squared tests for fourth- and fifth-year undergraduate students

4th-year students 5th-year students All participants Pearson’s chi-squared
(n=25) (%) (n=27) (%) (n=52) test

Periodontitis cases Staging Grading Staging Grading Staging Grading Staging Grading p-value
Casel 14 18 13 24 51% 79.8% 0.571 0.123 0.16
Stage I; Grade A 56%) (72%) (48.1%) (88.8%)

Case2 7 10 5 14 22.8% 45.6% 0.417 0.392 0.11
Stage II; Grade B (28%) (40%) (18.5%) (51.8%)

Case3 16 20 18 18 64.6% 72.2% 0.84 0.279 0.11
Stage Il; Grade B (64%) (80%) (66.7%) (66.7%)

Case4 14 17 17 23 55.1% 76% 0.424 0.142 0.14
Stage Ill; Grade B (56%) (68%) (62.9%) (85.1%)

Case5 14 12 18 17 60.8% 55.1% 0.430 0.278 0.2
Stage IIl; Grade C (56%) (48%) (66.7%) (62.9%)

Case 6 18 22 21 22 74.1% 83.6% 0.631 0.515 0.17
Stage IV; Grade C (72%) (88%) (77.8%) (81.4%)

Case7 16 21 21 25 70.3% 87.4% 0.427 0.333 0.15
Stage IV; Grade C (64%) (84%) (77.8%) (92.5%)

MATERIALS AND METHODS

Ethical Approval

Ethical approval was obtained prior to the data collection pro-
cess from the Institutional Review Board at Board at Princess
Nourah bint Abdulrahman Univeristy (PNU), Riyadh, Saudi Ara-
bia (HAP-01-R-059). An information sheet that explained the
purpose and objectives of the present investigation was sent to
all 4th- and 5th-year students at the the college of Dentistry,
PNU, Riyadh Saudi Arabia. Participation was completely volun-
tary and the participants were aware that there would be no
consequences for declining and/or withdrawal from the pres-
ent study at any stage. Volunteers were requested to read and
sign a written informed consent. All participants were invited
to ask questions before and after signing the consent form.

Study Design

This study employed an observational cross-sectional design
to assess the diagnostic accuracy (inter-examiner agreement)
of 4th- and 5th-year undergraduate students in staging and
grading periodontitis using the 2018 CPD.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (a) undergraduate stu-
dents enrolled in the fourth year at the College of Dentistry,
PNU, Riyadh, Saudi Arabia; (b) undergraduate students en-
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rolled in the final (fifth) year at the College of Dentistry, PNU,
Riyadh, Saudi Arabia; (c) completion of training and course
work for the diagnosis of periodontal diseases using the 2018
CPD;5 and (d) reading and signing the written informed con-
sent. Refusal to participation was used as the sole exclusion
criterion.

Training of Participants

All participants received training in the 2018 CPD scheme dur-
ing their third year of dental school through a mandatory peri-
odontics course taught by a well-trained and experienced
periodontist at the College of Dentistry, PNU, Riyadh, Saudi
Arabia.

Patient-based Cases and Expert’s Evaluation

Documentation for seven patients with a diagnosis of peri-
odontits was randomly retrieved from the digital data pool of
patients at the College of Dentistry, PNU, Riyadh, Saudi Arabia.
These patients had provided written informed consent for the
use of their anonymised data in the context of dental educa-
tion, research and training. Patients with dental implants, peri-
odontitis associated with systemic diseases such as diabetes
mellitus, and acute periodontal inflammatory conditions were
excluded.112 The cases comprised one sextant, and the partici-
pants were instructed to assume the sextant to be a true repre-
sentation of the entire dentition. The documentation of each
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anonymous patient included: (a) medical history; (b) dental
history including tooth loss; (c) intra-oral colour photographs;
(d) intraoral radiographs of the sextant; (e) periodontal charts
reporting periodontal probing depth, plaque and bleeding on
gentle probing scores, furcation involvement and clinical at-
tachment loss; and (f) tooth mobility. Prior to presentation of
cases to undergraduate students, each case was assessed and
diagnosed by a trained, calibrated and experienced periodon-
tist (Kappa score 0.89) at the College of Dentistry, PNU, Riyadh,
Saudi Arabia using the 2018 CPD.5 Figure 1 illustrates an ex-
ample of a case sent to the undergraduate students.

Evaluation of Cases

An e-mail was sent to all 4th- and 5th-year students at the Col-
lege of Dentistry, PNU, Riyadh, Saudi Arabia, containing a link
to the cases and their documentations. Only university-issued
e-mail addresses were used for this communication. In the e-
mail, students were instructed to maintain the confidentiality
of patient-related information and were explicitly advised not
to discuss or share the content with anyone. They were also
reminded to exercise ethical and moral honesty when respond-
ing. Participants were requested to submit their responses
within one week using a response link attached to the e-mail.
Responses from all 4th- and 5th-year undergraduate students
were then evaluated by a trained, experienced and calibrated
faculty member (Kappa score 0.89; periodontist) of the College
of Dentistry, PNU, Riyadh, Saudi Arabia, who was blinded to
respondents’ educational (4th or 5th year) and personal details
(e.g., name, age, and gender).

Blinding of Examiner and Statistician

The periodontist evaluating responses submitted by the stu-
dents was blinded to respondents’ educational and personal
details. The statistician was also blinded to the parameters
listed above.

Power Analysis

Power analysis was done using a software program
(G*Power software v. 3.1.9.7, Heinrich-Heine-Universitat Diis-
seldorf, Diisseldorf, Germany)13 using data from a pilot investi-
gation involving 10 participants each from the 4th and 5th year.
The primary outcome variable was achieving at least 75%
agreement (alpha and beta risks of 5% and 10%, respectivley)
among 4th- and 5th-year undergraduate students regarding
staging and grading of periodontitis using the CPD. It was esti-
mated that at least 23 participants each from the 4th and 5th
year are required to achieve 80% power for the study.

Statistical Analysis

The data were coded and entered into SPSS Statistics version
28.0.1 (Chicago, IL, USA) and descriptive and analytical statis-
tics were performed. Additionally, the percentages of agree-
ment among the students were calculated for each year indi-
vidually and collectively for both groups. Furthermore, the
chi-squared test (statistical significance level of < 5%) was uti-
lised to draw an inference regarding the presence of a statisti-
cally significant difference between the students based on their
year of study (fourth and fifth).
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RESULTS

Response to Invitation

The invitation was sent out to 52 female undergraduate stu-
dents: 25 were 4th-year and 27 were 5th-year students. All in-
vited undergraduate students agreed to participate in the pres-
ent study and signed the informed consent form.

Responses from Participants

The percentage of undergraduate students in the 4th and 5th
year who correctly identified the stage of periodontitis accord-
ing to the 2018 CPD ranged between 28% and 72% and 18.5%
and 77.8%, respectively. The percentage of undergraduate stu-
dents in the 4th and 5th year who correctly identified the grade
of periodontitis according to the CPD 2018 ranged between
40% and 88% and 51.8% and 92.5%, respectivley. The overall
staging and grading ranged between 22.8% and 74.1% and
45.7% and 87.4%. All participants demonstrated the least
agreement on both the stage and grade (22.8% and 45.6%, re-
spectively) of case 2. There was no statistically significant dif-
ference between 4th- and 5th-year dental students with re-
gards to assigning the correct diagnoses to the case
documentation in either staging or grading (Table 1).

DISCUSSION

Implementation of any new classification system requires a
period of learning, which may take a considerable amount of
time to become familiar with and proficient in it. In this con-
text, comprehensive training, appropriate implementation,
supervision and consistent practice are essential to prevent
misclassification, which otherwise may lead to incorrect diag-
nosis and faulty treatment plans.® For over eight decades, the
classification of periodontal diseases have repeatedly been
revised,1> due to new case definitions based on aetiology (local
and systemic), clinical expression and pathological changes. In
other words, important new insights have been gained from
cohort and epidemiological studies, basic research, and pro-
spective studies evaluating environmental and systemic risk
factors of periodontal diseases.%10.21,24 This prompted the
American Academy of Periodontology and the European Fed-
eration of Periodontology to formulate a new and upgraded
classification for periodontal and peri-implant diseases. Since
its acceptance in the year 2018, the new CPD has been used in
several clinical periodontal investigations.4715L19 In an edito-
rial, Sanz et al20 explained how to use this classification system
for staging and grading periodontal diseases and calculating
tooth loss among patietns with stage Il and IV periodontitis.
Moreover, the limited number of studies3:18 that have assessed
inter-examiner reliability regarding the new CPD have focused
on specialists in periodontology. However, the authors of the
present observational cross-sectional study recognise the par-
amount importance of educating 4th- and 5th-year undergrad-
uate students about this classification system. Ensuring that
these future dentists are well-versed in the new classification
scheme by the time they graduate from dental instutions may
better prepare them to serve as competent general dentists or
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to pursue advanced post-graduate programs in specialised
fields such as periodontology, prosthodontics, and/or implant
dentistry. With this objective in mind, the authors educated
4th- and 5th-year undergraduate students through lectures de-
livered by a trained periodontist, instructing them on how to
diagnose periodontal diseases using the new 2018 classifica-
tion system.> In summary, results of the present study lead to
acceptance of the null hypothesis, as no statistically significant
differences in inter-examiner reliability were observed between
4th- and 5th-year students. This further indicates that any ob-
served differences in the data are likely due to random chance
rather than a true effect.

In a cross-sectional observational study, Abou-Arraj et al2
investigated the level of inter-examiner reliability among pre-
and post-doctoral students from various educational stages
and specialties in diagnosing and planning treatment for peri-
odontal inflammatory conditions. In that study,? second- and
fourth-year undergraduate students and postgraduate resi-
dents in periodontology were included. Participants were pre-
sented ten cases of periodontitis with five choices of diagno-
sis.2 According to the results, respondents from the
periodontology residency program demonstrated a higher
level of inter-examiner agreement in terms of periodontal diag-
nosis compared with undergraduate students.2 Abou-Arraj et
al2 concluded that undergraduate students showed lower in-
ter-examiner agreement in diagnosing periodontal disases
using the 2018 CPD. It is not surprising that in the study by
Abou-Arraj et al,2 the level of training and education was higher
among the postgraduate residents than among undergraduate
students, which may have influenced the reported results. In
contrast, in this study, all undergraduate students were trained
and educated about the new 2018 CPD via a series of lectures
by a well-trained and experienced periodontist. The current
authors agree with Abou-Arraj et al,2 who stated that advanced
training positively affected the level of agreement on diagnosis
of periodontal diseases.

There are a number of limitations of the present study. First,
the undergraduate students were required to diagnose the
periodontal status of one sextant only. The primary rationale is
that, despite being educated about the 2018 CPD, all under-
graduate dental students had limited clinical experience. In
clinical scenarios, the presentation of periodontal inflamma-
tion can vary across different quadrants, both clinically and
radiographically. Given that undergraduate students are still in
the process of developing their clinical and diagnostic skills,
assigning them responsibility for diagnosing all jaw quadrants
could overwhelm them and potentially lead to incorrect diag-
noses. Moreover, the educational session conducted by the
periodontist was carried out once before, alotting cases to par-
ticipants. It is hypothesised that multiple educational sessions
by trained faculty before the students perform and examin-
ation would help achieve a higher inter-examiner reliability, in
contrast to the outcomes reported in the present investigation.
Furthermore, the present study was exclusively conducted
among undergraduate students. It is hypothesised that post-
graduate residents in periodontics demonstrate a higher level
of inter-examiner reliability, independent of the number of jaw
sextants evaluated. Further longitudinal studies are needed to
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test these hypotheses. It is recommended that further training
and curriculum revisions for undergraduate students regarding
the updated classification of oral diseases including periodon-
titis should be formulated in the core syllabus. Such strategies
may help improve diagnosis and treatment planning by gen-
eral dentists as well as specialists, including periodontists.

CONCLUSION

Fourth- and fifth-year undergraduate students demonstrated
high inter-examiner agreement using the 2018 CPD.
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