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Purpose: Treatment planning should be integrated to gain and apply essential data to decide. It is necessary to evaluate the endo-
dontic and periodontal condition of the tooth, in addition to its restorability. Treatment planning is emphasized as a crucial clinical skill
for a certified dental practitioner in the General Dental Council learning outcomes. The role of dental schools is to guarantee that
dental graduates have the knowledge, skills, and competence to choose appropriate treatment options for teeth. The primary objective
of our study was to assess the ability of dental interns and recently graduated dentists from different dental schools for tooth
restorability.

Participants and Method: This was a multicentral, cross-sectional study. Participant recruitment was achieved by sending an online
questionnaire to the interns and graduate units at the assigned universities. The questionnaire consisted two parts. The first part record
general information about participants and opinions regarding their training of restorability assessment. The second part include five
hypothetical clinical case scenarios, where the participants were asked to choose the restorability decisions, rationales for the options,
and prognosis of the tooth/teeth. The data was analyzed by using SPSS software version 26.

Results: 104 respondents participated in this survey. The decision and prognosis of all clinical scenarios were not significantly
associated with gender, experience, place of work and place of study. Only the decision and prognosis of scenario 1 showed significant
relationship with place of graduation. Developing universities graduates showed significantly higher percentage for restorability as
against developed universities graduates (p=0.001) and developing universities and recently established institutions graduates showed
significantly higher percentage for the questionable prognosis as against developed universities graduates (p=0.018).

Conclusion: The inability of dental interns and freshly graduate dental practitioners to make decisions highlighted questions
regarding the condition of learning outcomes and graduate attributes.
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Introduction

The planning of dental treatment can be difficult, and it involves the clinician to take into consideration a large number of
aspects that are interconnected in order to formulate an acceptable treatment strategy. It is necessary to evaluate
the endodontic and periodontal condition of the tooth, in addition to its restorability.l Advanced materials, techniques,
and an extensive range of treatment modalities allow the dental team to provide effective, predictable, and long-lasting
restorative treatments even with compromised teeth. Replacement of unsalvageable teeth with a denture, bridge, or dental
implant may well be indicated and worthwhile. A careful restorability assessment should be carried out before choosing
which treatment options fit the tooth.” The determination of whether or not to keep a tooth that can be restored may be
a straightforward one in some cases. Take, for instance, a molar tooth in an intact arch that has been diagnosed with an
endodontic problem and that has adequate sound coronal tooth structure and periodontal support. However, a tooth that
has a comparable endodontic condition may not be able to be restored if it does not have sufficient healthy coronal tooth
structure to provide a suitable ferrule for a crown. In this case, the tooth would be considered non-restorable.®> A holistic
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approach should be taken to decide whether to restore a compromised tooth or to advise the patient that restoring the
tooth is not feasible and recommend the patient leave it alone or extract it. Endodontic status, periodontal status, and
structural integrity need to be assessed.* Additionally, patients’ medical and dental conditions, age, and expectations
should all be carefully considered in the decision-making process.® Further, the skills and experience of the clinician
might have an effect on the treatment decisions and the treatment plan. Appropriate case selection is more likely to result
in a successful outcome.’

Treatment planning is emphasized as a crucial clinical skill for certified dental practitioners in the General Dental
Council learning outcomes.® However, there is minimal published research on the subject of teaching treatment planning,
and dentistry curricula lack a standardized teaching methodology.’ The role of dental schools is to guarantee that dental
graduates have the knowledge, skills, and competence to choose the appropriate treatment options for teeth.'”

However, several studies, particularly in Europe, have demonstrated that the standard of endodontic treatment
provided by general dentists and the frequency of inadequately filled root canals in relation to healthy periapical areas
is not high.'" Epidemiological studies results showed different clinical outcomes in various regions of the world, with
prevalence rate of inadequate root canal fillings reaching up to 72.4%, and with 87.0% of these teeth showing apical
periodontitis.'>'* Without a doubt, a favorable endodontic treatment outcome is not solely dependent on the effectiveness
of the root canal procedure (and, consequently, a tight coronal and apical closure of the shaped and cleaned root canal).
To prevent reinfection and promote the healing of apical periodontitis, good quality of the corresponding post endodontic
restorations would seem to be a necessary prerequisite in addition to properly executed root canal fillings.'*™'> Dental
practitioners should be encouraged to consider all options for the management of compromised teeth and justify the case
for tooth preservation by vital pulp therapy, root canal treatment, or nonsurgical/surgical retreatment, followed by
adequate coronal restoration, and should balance this against tooth loss and a prosthetic/implant-supported replacement,
which depends initially on achieving an accurate diagnosis.'®

Worldwide, the graduates have to pass a test from an authority to practice dentistry, such as the American Dental
Association in the USA or the General Dental Council in the UK.® Those authorities mostly elaborate the learning
outcomes that dental graduates should achieve in the undergraduate studies, For instance, the General Dental Council
learning outcomes emphasize treatment planning as an essential clinical competence for registered general dentists.”

However, there is little published literature on the teaching of treatment planning, and dentistry curricula needs to
improve the format of teaching the treatment planning.” Eliyas et al 2019 claimed that many undergraduates reportedly
lacked formal instruction in evaluating the restorability of teeth.'” It has been demonstrated that treatment planning is one
of the most essential abilities for dental graduates to master in preparation for clinical practice.'® It has been reported that
undergraduate dental students felt less confident in establishing a comprehensive treatment plan compared to other
clinical skills."”” A study of 186 newly certified dentists and their educational supervisors revealed that 56% of

2

educational supervisors reported that trainees were “poorly” or “very poorly” prepared for diagnostic and treatment
planning in general practice.”” Dental graduates from dental colleges in Saudi Arabia must pass a test from the Saudi
Commission for Health Specialties to practice dentistry in Saudi Arabia. Dental colleges in Saudi Arabia have different
curriculums with different programme learning outcomes. The absence of learning outcomes from higher authorities such
as the Saudi Commission for Health Specialties may cause variations in the skills of graduates to assess tooth
restorability. The effect of the design of programme learning outcomes and graduate attributes in the Saudi dental
colleges without guidance from the higher authorities might influence the adequacy of learning outcomes. The ability of
dental practitioners to correctly diagnose the condition depends on a variety of criteria, including their level of expertise,
level of experience, and level of critical thinking.?'** It is essential for dental practitioners to be able to determine the
source of an infection and assess the severity of a disease before making a decision regarding whether or not to treat the
condition, extract the affected tooth, or send the patient to the appropriate specialist.”” Accordingly, graduates’ skills and
competences need to be investigated among graduates from different colleges in Saudi Arabia. The findings of this
observational study will provide dental educators with useful insights that may be used to reduce the number of errors
made by dental graduates when interpreting clinical and radiographic data and to construct continuing education for
dental professionals. The primary objective of this cross-sectional study was to assess the ability of dental interns and
recently graduated dentists from different dental schools for tooth restorability. The null hypothesis proposes that the
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dental interns and recently graduated dentists from different dental schools of Saudi Arabia are capable of making
decisions for tooth restorability.

Methodology

This study was approved by the research ethics committee at Najran University, Reference No.: 443/40-50397-DS,
Appendix 1. The targeted population in this survey study includes recently graduated dentists and interns in multiple
dental schools in Saudi Arabia. Participant recruitment was achieved by sending an online questionnaire to the interns
and graduate units at the assigned universities. Participants were offered an incentive in the form of a draw. This offer
was 1000 Riyals for 2 participants.

The main questionnaire consisted of two parts, Appendix 2. The first part includes eight questions recorded general
information about participants and their opinions regarding the training of restorability assessment in the undergraduate study.
The Likert scale was used with questions that assessed participants’ thoughts regarding the training of restorability assessment
in the undergraduate study. The second part included hypothetical clinical case scenarios, where the participants were asked to
choose the restorability decisions, rationales for the options, and prognosis of the tooth/teeth. The clinical case scenarios were
built based on the Dawood and Patel” Index. All the questions were multiple-choice questions. However, for some questions,
the participants were provided space to add rationales that were not listed among the options. The guideline of the American
Association of Endodontists for a compromised tooth was used as a guide for prognosis options.*

All participants were provided with information about the research study in the invitation email. Consent was obtained
from all participants in the first part of the online survey. Since the restorability assessment is mainly subjective, a team of
three consultants in prosthodontics, endodontics, and periodontics were recruited to be a control group. They teach in the
included centers. They decided the restorability individually. Then, they held a meeting to discuss the decision and prognosis
of the cases in which the decision and prognosis of the individual consultant differed. They have at least 10 years of
experience. Their restorability decision and prognosis were used as the control data for this study. The control group of this
study benefits in studying the significance of the variables on the participants’ decision and prognosis.

The first clinical scenario was a hypothetical case with a need for a comprehensive treatment plan. The presented
tooth, mandibular left first molar, was endodontically diagnosed as chronic abscess,>* and non-periodontally involved. It
was scored as Level 1 based on the Patel et al restorability index, Figure 1A. The second clinical scenario provided

A 1%t scenario B 2nd scenario C 3rd scenario D 4t scenario E 5% scenario

Figure | Photos of clinical scenarios.
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a hypothetical case of a discolored tooth related to the anterior central crowns. The presented teeth were endodontically
diagnosed as asymptomatic apical periodontitis,”* and non-periodontally involved. It was scored as Level 6 based on the
Patel et al restorability index, Figure 1B. The third hypothetical clinical scenario presented a patient who complained of
a broken restoration with a badly broken tooth, maxillary right first premolar, with type II diabetes mellitus. The
presented tooth was endodontically diagnosed as asymptomatic apical periodontitis,** and periodontally involved. It was
scored as Level 2 based on the Patel et al restorability index, Figure 1C. The fourth hypothetical clinical scenario
presented a patient with pus discharge from the mandibular right first premolar. The presented tooth was endodontically
diagnosed as chronic abscesses,”* and periodontally involved. It was scored as Level 2 based on the Patel et al
restorability index, Figure 1D. The fifth hypothetical clinical scenario presented a patient with gingival recession in
the upper posterior teeth, maxillary right first premolar. The presented tooth was endodontically normal pulp,** and
periodontally involved. It was scored as Level 2 based on the Patel et al restorability index, Figure 1E.

The participants’ graduation institutions were divided into three categories: developed universities (eg, King Saud
University), developing universities (eg, King Khalid University), and newly established universities (eg, Najran
University). Number of cases in many cells of cross-sectional tables was very low, “strongly agree” was merged with
“agree”, and “strongly disagree” was merged with “disagree”.

Statistical Analysis

The collected data was stored and analyzed by using SPSS software version 26. Data was grouped based on dental
schools, years of experience, and sectors where participants practice dentistry. The collected data was analyzed
descriptively for each group; the percentages were used to describe the frequencies for each question. Chi-square test
was done to determine the association among the different groups. The p-value was set at <0.05.

Results

One hundred and four respondents participated in this survey. Response rate was 49%. Seventy-one (68.3%) participants
were males, and 49 (47.1%) respondents were busy in the internship, while 38 (36.5%) dentists were working with one
years of experience and remaining were looking for the job. Twenty-six working dentists (68.4%) were attached to the
private sector’s clinics. Fifty-nine (57.8%) of the respondents were connected with government institutions, most of them
(85.1%) were their internship in government hospital/clinics, Figure 2. Also, Figure 3 shows the thoughts of participants
regarding their training of the restorability assessment and their readiness to assess the restorability by responding to the
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Figure 2 Descriptive statistics of gender, experience and place of practice.
340 https: Clinical, Cosmetic and Investigational Dentistry 2022:14

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Aldowah

100 90.3
" 76.9
67.3
70
60
50
40
30 22:1
20 16.3
10 - 6.7 77 2
0 ] — [
Undergraduate courses Restorability assessment of Recommended that the dental
prepared the dentists to assess tooth is more difficult when the  schools need to pay more
tooth restorability’ dentists work independently  attention to the restorability
assessment on their
curriculums

m Agree ®Neutral ®Disagree

Figure 3 Descriptive statistics for participants thought about restorability assessment.

following statements: 1) Undergraduate courses prepare the dentists to assess tooth restorability’, 2) Restorability
assessment of teeth is more difficult when the dentists work independently’, and 3) Recommended that the dental
schools need to pay more attention to the restorability assessment in their curriculums’.

Decision of restorability assessment of clinical scenarios are presented in Figure 4. The prognosis of restorability
assessment of clinical scenarios is presented in Figure 5.

In all the attached tables, the p-conc with (*) indicates that the chi-square result may not be valid due to low sample
size. However, none of the p-values showed any significant association, except in one case of Table 1.

Table 2 shows the association of depended variables: 1) Undergraduate courses prepare the dentists to assess tooth
restorability’, 2) Restorability assessment of tooth is more difficult when the dentists work independently’, and 3)
Recommended that the dental schools need to pay more attention to the restorability assessment on their curriculums’
with independent variables 1. Gender (male/female) and 2. Experience (Waiting for a job/one year/Internship). Even
though there was no significant association of gender versus any dependent variables (p > 0.05). However, male
respondents agreed in higher parentage for adequacy undergraduate course to assess the restorability. Higher percentage
of female respondents recommended that the dental schools need to pay more attention to the restorability assessment on
their curriculums.

Table 3 describes the association of independent variables: 1. Gender (male/female) and 2. Experience (waiting for a job/
one year/intern) with dependent variables of i) decision of restorability (yes/no), and ii) prognosis (favorable/questionable/
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Figure 4 Decisions of restorability assessment.
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Figure 5 Prognosis of clinical scenarios.

unfavorable) of five different scenarios defined in the methodology. There is no significant association between different
scenarios and gender, either in decision of restorability or prognosis (p > 0.05). However, male dentists showed a noticeably
higher percentage of decisions of non-restorability in scenario 1 and scenario 4. There was also no statistical association
between the experiences of the dentists versus decision of restorability and prognosis (p>0.05). However, dentists who are
“waiting for a job” showed higher percentage with non-favorable option in scenario 2. Prognosis with higher percentage of
unfavorable scenario was indicated by “one-year” experience dentists in scenario 3 and scenario 4.

The association of place of practice (Government/Private/Non-applicable) with dependent variables: 1) Courses
prepare the dentists to assess tooth restorability’, 2) Restorability assessment of tooth is more difficult when the dentists
work independently’, and 3) Recommended that the dental schools need to pay more attention to the restorability
assessment on their curriculums’ is shown in Table 1. Only dependent number 3) Recommended curriculum’ showed
a statistically significant association with place of practice. However, since number of cases were quite few in some cells.
Therefore, this association is also not very much valid.

Table | Association Between Courses of Restorability in Undergraduate, Assessing Restorability Independently and Recommended
Curriculum Place of Practice (Private or Governmental Sector)

Place of Practice
Government | Private Not p-value Total
Applicable
Courses prepare the dentists to assess tooth Agree 23 (56.1) 14 (60.9) 5 (50.0) 0.560 42 (56.8)
restorability
Neutral 5(122) 2 (8.7) 3 (30.0) 10 (13.5)
Disagree 13 (31.7) 7 (304) 2 (20.0) 22 (29.7)
“Restorability assessment of tooth is more difficult Agree 29 (72.5) 9 (50.0) 6 (60.0) 0.491 44 (64.7)
when the dentists work independently”
Neutral 4 (10.0) 2 (1.1) 1 (10.0) 7 (103)
Disagree 7 (17.5) 7 (38.9) 3 (30.0) 17 (25.0)
“recommended that the dental schools need to pay Agree 56 (94.9) 27 (96.4) 9 (64.3) 0.003 92 (91.1)
more attention to the restorability assessment on
. . Neutral 3(5.1) 1 (3.6) 4 (28.6) 8(7.9)
their curriculums”
Disagree 0 (0.0 0 (0.0 I (7.1) 1(1.0)
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Table 2 Association Between Courses of Restorability in Undergraduate, Assessing Restorability Independently and Recommended
Curriculum with Gender and Experience

Gender Experience
Male Female P-value Total Waiting for | One year Intern p-value Total
a job

Courses prepare the Agree 31(56.4) 11 (52.4) 0.935 42 (55.3) 8 (66.7) 16 (61.5) 18 (47.4) 0.704* 42 (55.3)
dentists to assess tooth
restorability’ Neutral 16 (29.1) 7 (33.3) 23 (30.3) 3 (25.0) 7 (26.9) 13 (34.2) 23 (30.3)

Disagree 8 (14.5) 3 (143) 11 (14.5) 1(8.3) 3 (11.5) 7 (18.4) Il (14.5)
“Restorability Agree 30 (65.2) 16 (66.7) 0.286 46 (65.7) 8 (88.9) 16 (61.5) 22 (62.9) 0.622* 46 (65.7)
assessment of tooth is
more difficult when the Neutral 13 (28.3) 4 (16.7) 17 (24.3) I (11.1) 7 (26.9) 9 (25.7) 17 (24.3)
dentists work Disagree 3 (6.5) 4 (16.7) 7 (10.0) 0 (0.0) 3 (11.5) 4 (11.4) 7 (10.0)
independently”
“Recommended that Agree 63 (88.7) 31 (96.9) 0.387* 94 (91.3) 14 (82.4) 35 (94.6) 45 (91.8) 0.424* 94 (91.3)
the dental schools need
to pay more attention Neutral 7 (9.9) 1 (3.1 8 (7.8) 0 (0.0) 0 (0.0) 1 (2.0) 1 (1.0)
to the restorability Disagree I (1.4) 0 (0.0) 1 (1.0) 3(17.6) 2 (5.4) 3(6.1) 8 (7.8)
assessment on their
curriculums”

Notes: Agree includes agree and strongly agree. Disagree includes disagree and strongly disagree. *Chi-square outcome has problem of low sample size. However, none of
the *Results are significant. Therefore, it would not affect the outcomes.

Table 3 Association Between Restorability Decision and Favorability of Different Scenarios with Gender and Experience

Gender Years of Experience
Male Female p-value Total Waiting for One Year Intern p-value Total
aJob

Decision of Non-restorable 16 (22.5) 5(15.2) 0.383 21 (20.2) 4(23.5) 7 (184) 10 (20.4) 0.908 21 (20.2)
Scenariol

Restorable 55 (77.5) 28 (84.8) 83 (79.8) 13 (76.5) 31 (81.6) 39 (79.6) 83 (79.8)
Prognosis of Favorable 15 21.1) 9 (27.3) 0.299 24 (23.1) 4 (23.5) 9 (23.7) 11 (22.4) 0.964 24 (23.1)
Scenariol

Questionable 44 (62.0) 22 (66.7) 66 (63.5) 10 (58.8) 25 (65.8) 31 (63.3) 66 (63.5)

Unfavorable 12 (16.9) 2 (6.1) 14 (13.5) 3 (17.6) 4 (10.5) 7 (143) 14 (13.5)
Decision of Non-restorable 24 (33.8) 14 (42.4) 0.395 38 (36.5) 8 (47.1) 12 31.6) 18 (36.7) 0.545 38 (36.5)
Scenario2

Restorable 47 (66.2) 19 (57.6) 66 (63.5) 9 (52.9) 26 (68.4) 31 (63.3) 66 (3.5)
Prognosis of Favorable 22 (31.0) 9 (27.3) 0.699 31 (29.8) 4 (23.5) 16 (42.1) 11 (22.4) 0219 31 (29.8)
Scenario2

Questionable 31 (43.7) 13 (39.4) 44 (42.3) 6 (35.3) 14 (36.8) 24 (49.0) 44 (49.0)

Unfavorable 18 (25.4) 11 (33.3) 29 (27.9) 7 (41.2) 8 (2.1) 14 (28.6) 29 (27.9)
Decision of Non-restorable 63 (88.7) 30 (90.9) 0.737 93 (89.4) 16 (94.1) 35 (92.1) 42 (85.7) 0.497 93 (89.4)
Scenario3

Restorable 8 (11.3) 3(9.1) 11 (10.6) 1 (5.9) 3(79) 7 (143) 11 (10.6)
Prognosis of Favorable 0 (0.0) 1 (3.0) 0.094 1 (1.0) 1 (5.9) 0 (0.0) 0 (0.0) 0.093 1 (1.0)
Scenario3

Questionable 13 (18.3) 2 (6.1) 15 (14.4) 2(11.8) 3(79) 10 (20.4) 15 (14.4)

Unfavorable 58 (81.7) 30 (90.9) 88 (84.6) 14 (82.4) 35 (92.1) 39 (79.6) 88 (84.6)

(Continued)
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Table 3 (Continued).

Gender Years of Experience
Male Female p-value Total Waiting for One Year Intern p-value Total
aJob
Decision of Non-restorable 34 (47.9) 11 (33.3) 0.163 45 (43.3) 7 (41.2) 20 (52.6) 18 (36.7) 0.326 45 (43.3)
Scenario4
Restorable 37 (52.1) 22 (66.7) 59 (56.7) 10 (58.8) 18 (47.4) 31 (63.3) 59 (56.7)
Prognosis of Favorable 17 (23.9) 14 (42.4) 0.136 31 (29.8) 3 (17.6) 16 (42.1) 12 (24.5) 0.014 31 (29.8)
Scenario4
Questionable 27 (38.0) 11 (33.3) 38 (36.5) 10 (58.8) 6 (15.8) 22 (44.9) 38 (36.5)
Unfavorable 27 (38.0) 8 (24.2) 35 (33.7) 4 (23.5) 16 (42.1) 15 (30.6) 35(33.7)
Decision of Non-restorable 44 (62.0) 22 (66.7) 0.644 66 (63.5) 9 (52.9) 25 (65.8) 32 (65.3) 0.615 66 (63.5)
Scenario5
Restorable 27 (38.0) 11 (33.3) 38 36.5) 8 (47.1) 13 (34.2) 17 (34.7) 38 (36.5)
Prognosis of Favorable 4 (5.6) 2 (6.1) 0.499 6 (5.8 0 (0.0) 3(79 3(6.1) 0.670 6 (5.8
Scenario5
Questionable 22 (31.0) 14 (42.4) 36 (34.6) 8 (47.1) 12 (31.6) 16 (32.7) 36 (34.6)
Unfavorable 45 (63.4) 17 (51.5) 62 (59.6) 9 (52.9) 23 (60.5) 30 (61.2) 62 (59.0)

Table 4 discusses the association of place of practice with decision of restorability and prognosis of 5 different
scenarios indicated in methodology. None of the “decision of restorability” and prognosis showed any statistical
significance with place of practice. However, the dentists with private practice showed markedly higher percentage for

“unfavorable case” of prognosis in scenario 3.

Table 4 Association Between Restorability Decisions and Favorability of Different Scenarios with Place of
Practice (Private or Governmental Sector)

Place of Practice
Government | Private | Not Applicable | p-value Total
Decision of Scenariol Non-restorable 12 (20.3) 5(17.2) 4 (28.6) 0.688 21 (20.6)
Restorable 47(79.7) 24 (82.8) 10 (71.4) 81 (79.4)
Prognosis of Scenariol Favorable 16 (27.1) 7 (24.1) 1 (7.1) 0.543 24 (23.5)
Questionable 35 (59.3) 19 (65.5) 10 (71.4) 64 (62.7)
Unfavorable 8(13.6) 3 (103) 3(214) 14 (13.7)
Decision of Scenario2 Non-restorable 19 (32.2) 10 (34.5) 7(50.0) 0.454 36 (35.3)
Restorable 40 (67.8) 19 (65.5.) 7 (50.0) 66 (64.7)
Prognosis of Scenario2 Favorable 18 (30.5) 10 (34.5) 3(21.4) 0.555 31 (30.4)
Questionable 28 (47.5) 11 (37.9) 5(35.7) 44 (43.1)
Unfavorable 13 (22.0) 8 (27.6) 6 (42.9) 27 (26.5)
Decision of Scenario3 Non-restorable 50 (84.7) 28 (96.6) 13 (92.9) 0.219 91 (89.2)
Restorable 9 (15.3) 1 (3.4) 1 (7.1) 11 (10.8)
(Continued)
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Table 4 (Continued).

Place of Practice

Government | Private | Not Applicable | p-value Total

Prognosis of Scenario3 Favorable 0 (0.0) 0 (0.0) I (7.1) 0.075 I (1.0)
Questionable Il (18.6) 2 (6.9) 2 (14.3) 15 (14.7)
Unfavorable 48 (81.4) 27 (93.1) 11 (78.6) 86 (84.3)
Decision of Scenario4 Non-restorable 26 (44.1) 14 (48.3) 5(35.7) 0.739 45 (44.1)
Restorable 33 (55.9) 15 (51.7) 9 (64.3) 57 (55.9)
Prognosis of Scenario4 Favorable 13 (22.0) 13 (44.8) 4 (28.6) 0.123 30 (294)
Questionable 24 (40.7) 6 (20.7) 7 (50.0) 37 (36.3)
Unfavorable 22 (37.3) 10 (34.5) 3(21.4) 35 (34.3)
Decision of Scenario5 Non-restorable 36 (61.0) 18 (62.1) 10 (71.4) 0.766 64 (62.7)
Restorable 23 (39.0} Il (37.9) 4 (28.6) 38 (37.3)

Prognosis of Scenario5 Favorable 4 (6.8) 2 (6.9) 0 (0.0) 0.685 6 (5.9)
Questionable 18 (30.5) 12 (41.4) 6 (42.2) 36 (35.3)
Unfavorable 37 (62.7) 15 (51.7) 8 (57.1) 60 (58.8)

Table 5 shows the association of graduation institutes with adequacy of restorability courses, difficulty of independent

assessment and recommendation of paying attention of restorability courses. Adequacy of restorability courses was

significantly associated with place of graduation (p<0.05). Seventy-five percent of developed universities graduates

agreed for adequacy of restorability courses against 38.7% of the graduates from developing universities. Other factors

(difficulty of independent assessment and recommendation of paying attention of restorability courses did not show any

statistical significance with place of graduation).

Table 5 Association Between Courses of Restorability in Undergraduate, Assessing Restorability Independently and Recommended

Curriculum with Place of Study (Dental Colleges)

Place of Study

Developed Developing Recently p-value Total
Universities | Universities | Established
Courses prepare the dentists to assess tooth Agree 12 (75.0) 12 (38.7) 18 (62.1) 0.025 42(55.3)
restorability
Neutral 4 (25.0) 10 (32.3) 9 (31.0) 23 (30.3)
Disagree 0 (0.0) 9 (29.0) 2(6.9). 11(14.5)
“Restorability assessment of tooth is more difficult Agree 10 (66.7) 16 (64.0) 20 (66.7) 0.988 46 (65.7)
when the dentists work independently”
Neutral 4 (26.7) 6 (24.0) 7 (23.3) 17 (24.3)
Disagree 1 (6.7) 3 (12.0) 3 (0.0) 7 (10.0)
“recommended that the dental schools need to pay Agree 20(87.0) 30 (90.9) 44 (93.6) 0.573 94 (91.3)
more attention to the restorability assessment on
R . Neutral 3(13.0) 3(9.1) 2 (43) 8(7.8)
their curriculums”
Disagree 0 (0.0) 0 (0.0 I (1.0) 1 (1.0)
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Table 6 discusses the association of institute of graduation with different scenarios indicated earlier. Only the decision

and prognosis of scenario 1 showed significant relationship with place of graduation. Developing universities graduates

showed significantly higher percentage for restorability as against developed universities graduates (p<0.05) and

developing universities and recently established institutions graduates showed significantly higher percentage for the

questionable prognosis as against developed universities graduates (p<0.05). The decision and prognosis of recently

established scenarios did not show any significant association with place of graduation.

Table 6 Association Between Restorability Decision and Favorability of Different Scenarios with Place of Study (Dental Colleges)

Place of Study

Developed Developing Recently p-value Total
Universities Universities Established
Decision of Non-restorable 11 (47.8) 4 (11.8) 6 (12.8) 0.001 21 (20.2)
Scenariol
Restorable 12 (52.2) 30 (88.2) 41 (87.2) 83 (79.8)
Prognosis of Favorable 5(21.7) 8 (23.5) 11 (23.4) 0.018 24 (23.1)
Scenariol
Questionable 10 (43.5) 23 (67.6) 33 (70.2) 66 (63.5)
Unfavorable 8 (34.8) 3 (8.8) 3 (6.4) 14 (13.5)
Decision of Non-restorable 5(21.7) 16 (47.1) 17 (36.2) 0.150 38 (36.5)
Scenario2
Restorable 18 (78.3) 18 (52.9) 30 (63.8) 66 (63.5)
Prognosis of Favorable 8 (34.8) 6 (17.6) 17 (36.2) 0.113 31 (29.8)
Scenario2
Questionable 11 (47.8) 19 (55.9) 14 (29.8) 44 (42.3)
Unfavorable 4 (17.4) 9 (26.5) 14 (29.8) 29 (27.9)
Decision of Non-restorable 21 (91.3) 28 (82.4) 44 (93.6) 0.252 93 (89.4)
Scenario3
Restorable 2 (8.7) 6 (17.6) 3 (6.4) 11 (10.6)
Prognosis of Favorable 0 (0.0) 1 (2.9) 0 (0.0) 0.407 I (1.0)
Scenario3
Questionable 2 (8.7) 7 (20.6) 6 (12.8) 15 (14.4)
Unfavorable 21 (91.3) 26 (76.5) 41(87.2) 88 (84.6)
Decision of Non-restorable 12 (52.2) 16 (47.1) 17 (36.2) 0.385 45 (43.3)
Scenario4
Restorable 11 (47.8) 18 (52.9) 30 (63.8) 59 (56.7)
Prognosis of Favorable 6 (26.1) 7 (20.6) 18 (38.3) 0.480 31 (29.8)
Scenario4
Questionable 8 (34.8) 15 (44.1) 15 (31.9) 38 (36.5)
Unfavorable 9 (39.1) 12 (35.3) 14 (29.8) 35(33.7)
Decision of Non-restorable 13 (56.5) 24 (70.6) 29 (61.7) 0.526 66 (63.5)
Scenario5
Restorable 10(43.5) 10 (29.4) 18 (38.3) 38 (36.5)
Prognosis of Favorable 1 (4.3) 1 (2.9) 4 (8.5) 0.264 6 (5.8)
Scenario5
Questionable 8 (34.8) 8 (23.5) 20 (42.6) 36 (34.6)
Unfavorable 14 (60.9) 25 (73.5) 23 (48.9) 62 (59.6)
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Table 7 shows reasons indicated by the respondents in each scenario. Simple root canal system, probing depth
< 5.5, Furcation involvement and untreatable periodontal disease were the main four reasons mentioned by the dentists
for scenario 1. Thirty-eight percent of the respondents picked up “A simple root canal system” in this scenario.
A simple root canal system, sub-gingival margin, inadequate structure, and minimal tooth structure were the main four
factors indicated by the dentists for scenario 2. A simple root canal system was picked up by the majority of the
respondents with 34.6%. Untreatable periodontal disease, probing depth > 5.5, minimal tooth structure and inadequate
structure for ferrule were the major the four reasons shown by the dentists in scenario 3. Untreatable periodontal
disease showed the highest percentage of 65.4% among them. A simple root canal system, probing depth > 5.5,
a complete root canal system and inadequate structure for ferrule were the top four opinions for scenario 4. The
highest reason with 25% was a simple root canal system as indicated by the respondents. Untreatable periodontal
disease, probing depth > 5.5, furcation involvement and inadequate structure for ferrule were the four main reasons for
scenario 5 as indicated by the dentists. Untreatable periodontal disease was the highest reasons with 50.0% for this

scenario.

Table 7 Reasons of Decision in Each Scenarios Indicated by the Respondents

Scenario | Scenario 2 Scenario 3 Scenario 4 Scenario 5
n % n % n % n % n %
Probing depth < 5.5 18 17.31 14 13.46 5 481 13 12.50 6 5.77
A simple root canal system 39 37.50 36 34.62 3 2.88 26 25.00 8 7.69
Minimal tooth structure 9 8.65 21 20.19 26 25.00 8 7.69 4 3.85
Sub-gingival margins 5 4.81 26 25.00 8 7.69 14 13.46 7 6.73
Probing depth >5.5 10 9.62 4 3.85 46 44.23 20 19.23 44 42.31
Furcation involvement 28 26.92 2 1.92 12 11.54 0 0.00 24 23.08
A complex root canal system 4 3.85 3 2.88 8 7.69 21 20.19 4 3.85
Inadequate structure for 7 6.73 25 24.04 24 23.08 15 14.42 9 8.65
ferrule
Untreatable periodontal 11 10.58 3 2.88 68 65.38 14 13.46 52 50.00
disease
Untreatable root canal 4 3.85 3 2.88 9 8.65 16 15.38 2 1.92
system
Table 8 Control Group’s Decision and Prognosis

Case Scenario Decision Prognosis

First Restorable Favorable

Second Non-restorable Unfavorable

Third Non-restorable Unfavorable

Fourth Non-restorable Unfavorable

Fifth Restorable Questionable
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Table 8 shows the decision and prognosis of the control group. These data were used to compare the selected
decisions and the prognosis by the participants, with different varaibles.

Discussion
The current study aims to assess the ability of dental interns and freshly graduated dentists graduated from different
dental colleges to assess tooth restorability. The online survey was used since it is an economic, easy to access, rapid, and
efficient method of collecting data.®® Participants’ demographic information, such as gender, years of experience, and
place of practice, were gathered. Since studying the influence of experience on the learning curve was out of the scope of
this study, the study focused on the interns and recent graduates. Accordingly, the question of experience has been added
to include only targeted participants and to help in the interpretation of other questions of background. By conducting the
study at multi-centers, the methodology reduced sampling bias and increased external validity.

The study results reported 55.3% of study participants agreed that undergraduate courses prepared dentists to
assess the restorability. These abilities received better scores in the majority of the other studies as well.?®?” This was

also consistent with the findings of Karaharju-Suvanto et al,*®

in which a vast majority of dentist discovered that their
undergraduate dentistry course provided them with an appropriate and even extensive instruction in cariology and
periodontology. It is apparent that the best competency is obtained in dealing with difficulties that dentists experience
regularly in practice, as well as those that students encounter frequently during their dental education. Conversely, the
lowest level of competence was observed in sectors with the fewest procedures in general practice. However, 65.7%
participants found restorability assessment of tooth is more difficult when they work independently. This finding is
consistent with a study done by Gilmore et al*’ who found that some students depended on supervisors and got
worried when they were not “helping enough”. It could be inferred that undergraduate courses might need to be
modified to prepare dentists to take decisions independently since most of the restorability decisions in clinical
exposure are made by instructors.

The majority 91.3% of participants were satisfied with their undergraduate courses. This finding agrees with the
results of a study conducted by Alqarni et al, 2021°° in which more than 88% of respondents were satisfied with their
undergraduate courses and thought that the course was pertinent. In addition, the participants felt that dental schools
should focus more on restorability assessment in their curriculums. Their suggestion could be due to less exposure to
such clinical cases as they face in real practice, where trainees find it difficult to decide the restorability. Generally,
decisions of restorability cohere with prognosis, which may indicate that the participants studied the clinical scenarios
carefully and answered questions responsibly, Figures 4 and 5.

This study results show no statistically significant association between undergraduate courses of restorability, assess
the restorability independent and recommended curriculum with gender and experience (p-value >0.05). This finding is
consistent with the findings of Algarni et al, which found no statistically significant association between the genders and
their responses.®® At the respective campuses where they are receiving their professional education, male students
provide care for male patients, while female students provide care for female patients.

Since the dental treatment is afforded for free for public in Saudi Arabia, it could be hypothesized that the
restorability decisions differ in private sector rather than governmental sector. The results indicated that none of the
“decision of restorability” and prognosis showed any statistical significance with place of practice. Similar findings from
a study demonstrated that there was a distinction in terms of the restorative threshold between dentists who worked both
in private practice and also worked as part-time practitioners in universities. When compared to those who solely worked
in university clinics, those who worked in private practice had a significantly larger percentage of dentists who would
restore carious lesions at an earlier stage, before they reached into the dentine.>' Other research came to similar
conclusions; specifically, that dentists working in public services were more cautious and postponed the surgical
intervention more than dentists working in private practices.’*>> Also, Vitaletti believes that considering the cost of
establishing a private practise, it is not difficult to imagine that new practitioners would feel significant pressure to make
maximum revenue on their first day of working. Practise management consultants advise dental clients that it is easier to

achieve such profits by providing costly aesthetic and prosthetic services.>*
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Adequacy of restorability courses was significantly associated with place of graduation (p<0.05). In contrast to this
finding a study conducted by Wazgar et al*> reported no significant difference among general dental practitioners
according to their type of dental school. Diversity of the learning outcomes and accordingly different curricula influence
graduate in the practice. The learning outcomes of undergraduate courses of developed universities are well established
to prepare dentists for restorability assessment according to 75% of the graduates. On the other hand, 62.3% of the
graduates from developing and recently established universities disagreed with that. Dental schools should establish
dental practice training sessions and arrange regular appointments with practitioners who have adequate dental practice
experiences with students and newly graduate dentists in order to improve students’ preparation for the various
management facets of dental practice. Dental education is uniquely positioned to enhance the distribution of scientifically
based knowledge and encourage collaboration between research and practise. Accelerated adoption of validated
approaches for the diagnosis and treatment of dental diseases is required, and the dentist of today must be equipped
with the knowledge and tools of tomorrow.>® This will allow students to be better prepared for the various management
facets of dental practice.”” Consequently, learning outcomes and teaching measure of such topic might need to be revised
in developing and recently established universities. Investigating the learning outcomes of included institutes is out of
scope of this paper. However, it is highly recommended to be conducted in further studies especially in the absence of
clear learning outcomes from higher authority such as Saudi Commission for Health Specialties. Dental schools and
graduates need to know the learning outcomes that they need to achieve prior to dental license exam.®

When deciding whether to restore a damaged or diseased tooth, or whether to advise the patient that restoration is not
feasible and the tooth may be better left alone or extracted, a comprehensive approach must be followed. Endodontic,
periodontal, and structural integrity need to be evaluated, in addition to patient’s medical and dental health, as well as patient’s
expectations.” It can be observed that the respondents considered this issue when they justified their decisions with reasons.
The majority of study participants agreed with the restorability decision in clinical scenario 1 as depicted in Figure 4, but they
questioned the likelihood that the tooth would be restorable in the future. Decision and prognosis of the scenario 1 have not
shown to be significantly associated with gender, experience, and place of practice. However, there was a statistically
significant association between restorability and prognosis of scenario 1 with work place of the study participants. For
example, simple root canal system, probing depth < 5.5, Furcation involvement and untreatable periodontal disease were the
main four reasons mentioned by the dentists for clinical scenario 1. According to the Patel et al restorability index, this case it
was assigned a score of Level 1. The dental interns’ and freshly graduated dental practitioners’ confidence in their abilities to
treat this situation might represent their inability and inadequate experience to evaluate the case’s intricacies and may suggest
latent incompetence. Similarly, in the second scenario, a simple root canal system, sub-gingival margin, inadequate structure,
and minimal tooth structure were the main four factors indicated by the dentists for scenario 2. The decision and prognosis of
clinical scenario 2 have not shown any significant association with gender, experience, place of practice and place of study.
Based on the Patel et al restorability index, it received a Level 6 score. Not feasible to retain because keeping the tooth, that
might or might not be repairable, would significantly impede, complicate, or jeopardize a restoration strategy that is otherwise
basic and predictable. These are severe and uncommon cases that require tertiary care management. Persons with life-
threatening medical problems, such as those receiving chemotherapy or having severe congestive heart failure, should only
receive dental care if it relieves their discomfort.”

In clinical scenario 3, the indicated factors discovered by majority of participants were untreatable periodontal disease,
probing depth >5.5 mm, minimal tooth structure, and poor ferule structure. The participants disagreed with decision of
restorability and found an unfavorable prognosis of this case. No significant association has been reported between clinical
scenario 3 and gender, experience, place of work and place of study. In Patel et al, index level 2 score includes a stable but
constrained periodontal support/clinical attachment. In this, category are teeth with short roots (unfavorable crown/root ratio),
short conical roots (unfavorable root morphology), grade 2—3 furcation involvement, and teeth with or needing root excision.
Despite the fact that this case obtained a level 2 score on the Patel et al index, which indicates that the tooth can be retained
with complex treatment, the participants found it extremely challenging to restore the tooth and predict its poor prognosis.
When dealing with clinical complexity and uncertainty, a practitioner must determine if they can conduct the treatment and

decide when and where to stop if they are unsuccessful. An overconfident practitioner may proceed with treatments without
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fully understanding and considering the risks, and may lack the skill to carry out the process correctly, whereas an
underconfident yet capable clinician may have difficulty working independently.’

In clinical scenario 4, participants had a mixed response to the decision on tooth restorability and prognosis, and they were
unsure about selecting the reasons indicated for tooth restorability. This clinical scenario presented a patient with pus discharge
from the mandibular right first premolar with a chronic abscesses. It was scored as Level 2 based on the Patel et al restorability
index. The participants’ inconsistent reactions could be explained by their lack of confidence in the diagnosis and treatment
plans as a result of their lack of experience. A practitioner should ideally have the ability to balance the confidence with
understanding of their own barriers and inadequacies, as well as be able to self-evaluate their personal competency.’’ In this
study, similar to clinical scenario 3, majority of participants indicated that the tooth is non-restorable with unfavorable prognosis
in clinical scenario 5. This clinical scenario was presented with maxillary right first premolar, which has a normal pulp and is
periodontally affected, has severe gingival recession, it received a level 2 score on the Patel et al restorability index. Most of the
participants responded with reasons such as untreatable periodontal disease, probing depth greater than 5.5 mm and furcation
involvement of the tooth. The treatment may not have been performed by the interns and newly graduated dental practitioners
previously, making it impossible to evaluate their aptitude, or perceived competency. As a result, they would evaluate their level
of confidence in their ability to provide the treatment without significant adverse effects. Therefore, confidence involved
evaluating risk. Additionally, the practitioners’ confidence enable them to carry out the treatment even after its initial failure.’’

The decisions are based on the dentist’s training and skill, the patient’s wishes, and the environment and resources
available, such as the availability of equipment.' Because of the constraints posed by human memory and judgement, it
has been shown that there is a significant amount of bias involved in the process of making clinical decisions.*® Dental
students are expected to graduate with the knowledge and abilities necessary to provide accurate diagnoses when they
enter the workforce. Despite this, a number of studies have shown that general practitioners have a high level of
confidence in their ability to execute the dental treatments. It is assumed that this may be the result of a number of
factors, including the difficulty of the technical procedures, a lack of comprehension of the goals of treatment and the
principles, inadequate teaching at the undergraduate level, and inadequate compensation for the amount of time that is
required.>® Therefore, it is essential to place a greater emphasis on the educational methods utilized for students in the
undergraduate level, with the goals of enhancing both their knowledge, decision-making and their self-assurance.*’

Limitations

Several attempts have been used to distribute the questionnaire through schools and heads of intern and graduate units.
Also, monetary incentives were used to motivate participants to respond the questionnaire and spend enough time on the
survey’s questions. Since the response rate was 49%, there is a difficulty to generalize the results. However, this study
could be a base line for further studies with a large sample size that includes most or all dental schools in Saudi Arabia or
internationally to compare variables of the participants.

Conclusions

The inability of dental interns and freshly graduate dental practitioners to make decisions highlighted questions regarding
the condition of learning outcomes and graduate attributes. The factor of absence of guidance from the higher authority in
Saudi Arabia and the variety of learning outcomes might be negatively influence the ability of interns and newly
graduated dental practitioners to assess tooth restorability.

Data Sharing Statement

The datasets used and/or analysed during the current study are available from the corresponding author on reasonable request.

Ethics Approval and Consent to Participate

The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the research ethics
committee at Najran University, Reference No.: 443/40-50397-DS. The consent obtained from each participant prior to
the commencement of the study was informed consent. The survey was anonymous and voluntary.
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