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ABSTRACT:

Introduction: Indirect restorations are those that cannot be fabricated inside the mouth and instead must
be fabricated outside of the mouth before being placed on the affected tooth. Aim: Aim of the present
study is to evaluate the knowledge, attitude and practice of dental students towards indirect dental
restoration. Materials and methods: A descriptive cross-sectional survey was conducted among 101
dental students to assess their knowledge and attitude toward indirect dental restoration. Self-administered
questionnaire of close ended questions was prepared and it was distributed among dental students through
the online survey google forms. The responses were collected,tabulated in excel sheet and analysed using
SPSS software. Chi square test was used to compare year of study and knowledge on indirect restoration
with statistical significance of p<0.05. Result: 69.31% of the dental students were aware about the
indirect dental restoration 30.69% were not aware with the chi square P value of 0.001. 69.31% were
aware of the procedures done in indirect dental restorations and the remaining 30.69% were not aware
with the chi square P value of 0.001. 16.83% of the dental students prefer direct restoration, 17.82%
prefer indirect restoration and 65.35% choose both types based on the case with the chi square P value of
0.001.

Conclusion: Within the limitations of this study majority of the dental students are knowledgeable and
aware about the indirect dental restorations.

Keywords: Awareness,alloys,dental students, Eco friendly, Knowledge, indirect restoration.

INTRODUCTION:

Dental restorations, also known as dental fillings or simply fillings, are procedures that are
used to restore the function, integrity, and morphology of missing tooth structure caused by caries
or external trauma, as well as to substitute that structure with dental implants. Different restoration
methods are designed to repair different levels of damage. They are direct and indirect dental
restorations. Direct restorations are those that can be entirely fabricated and completed inside the
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mouth and do not require the use of a dental laboratory. Indirect restorations are those that cannot
be fabricated inside the mouth and instead must be fabricated outside of the mouth before being
placed on the affected tooth. Some examples include crowns, bridges, dental implants, inlays,
onlays, and veneers.

Intracoronal restorations involve the inlay, which Mc-Ghee defines as a restoration that is made

in the mouth from gold, porcelain, or another material and then cemented into a tooth's prepared
cavity (Sajjanhar and Mishra, 2019).
Onlay is a partly intracoronal and extracoronal restoration which by definition caps all of the cusps
of a posterior tooth and can be designed to help strengthen a tooth that has been weakened by
caries or previous restorative experiences.(Sajjanhar and Mishra, 2019). Veneers were still the
preferred choice for the restoration of anterior teeth, which is in accordance with the UK
study(Brunton et al., 2019).

The previous studies had focussed on why change in use of indirect resto- rations is occurring,
an analysis of the apparent legitimacy of the changes and their predictions for the future
(Christensen, 2012). Many direct versus indirect restorations are done in the previous studies
showing that indirect restoration over the direct is the best and preferable restoration (Opdam,
Frankenberger and Magne, 2016)

In the study by Azeem RA et al,. (Azeem and Sureshbabu, 2018) clinical performance of direct
versus indirect composite restoration in posterior teeth had been done. In the study conducted by
Scheibenbogen-Fuchsbrunner A et al., (Scheibenbogen-Fuchsbrunner et al., 1999) the prospective,
long-term clinical trial assessed direct and indirect composite restorations for clinical acceptability
as posterior restoratives in single and multi surface carious teeth, which included a 2-year survey.
Our team has extensive knowledge and research experience that has translate into high quality
publications(Narendran et al., 2020; Reddy et al., 2020; Teja and Ramesh, 2020; Bhavikatti et al.,
2021; Chakraborty et al.,, 2021; Karobari et al., 2021; Muthukrishnan, 2021a, 2021b;
PradeepKumar et al., 2021; Sawant et al., 2021),(Romera et al., 2018; Ezhilarasan, 2020; Raj R,
D and S, 2020; Rohit Singh and Ezhilarasan, 2020),(Priyadharsini et al., 2018; Vijayashree
Priyadharsini, 2019; Gudipaneni et al., 2020; Uma Maheswari, Nivedhitha and Ramani, 2020;
Chaturvedulaetal., 2021),(Kanniah et al., 2020). (Devi and Gnanavel, 2014; Needhidasan, Samuel
and Chidambaram, 2014; Gupta, Ariga and Deogade, 2018; Saravanan et al., 2018; Krishnaswamy
et al., 2020)

In the present study the aim is to evaluate the knowledge, attitude and practice of dental students
towards indirect dental restoration.

MATERIALS AND METHOD:

Study Design: A cross sectional study was conducted through an online survey from among 101
dental students.

Study Subjects: A simple random sampling was used to select the participants .
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Ethical Considerations: Returning the filled questionnaire was considered as implicit consent
with no need for signing a written consent. Ethical approval for the study was obtained from the
Institutional Review Board(IRB).

Study Method: Self Administered questionnaire of 15 closed ended questions was prepared and
it was distributed among dental students through online survey forms “GOOGLE FORMS”. The
collected data were checked regularly for clarity,competence, consistency, accuracy and validity.
Demographic details were also included in the questionnaire.

Statistical Analysis: Data was analysed with SPSS version (23.0). Descriptive analysis as number
and percent were calculated to summarise qualitative data. Chi Square test was used to compare
years of study and the knowledge towards indirect dental restoration. The confidence level was
95% and of statistical significance p<0.05. Finally, the result was presented by using bar charts
and frequency tables.

RESULT AND DISCUSSION:

The results were collected and the data were analysed. A total of 101 students completed the survey
questionnaire. Among 101 participants, 45 were male and 56 were females. 69.31% of the dental
students were aware about the indirect dental restoration 30.69% were not aware(Figure 1).
69.31% were aware of the procedures done in indirect dental restorations and the remaining
30.69% were not aware. 16.83% of the dental students prefer direct restoration, 17.82% prefer
indirect restoration and 65.35% choose both types based on the case(Figure 2). 69.31% know that
indirect restoration cannot be fabricated inside the mouth whereas the remaining 30.69% do not
know. 79.21% are aware of the onlay and inlay used in the indirect dental restoration, 20.79% are
not aware of it. 69.31% think inlay can work for a longer area including the cusps, whereas the
30.69% think onlay. 89.11% responses are both composite and porcelain for the material used for
inlay(Figure 3). When asked whether the inlays are better than fillings 59.41% responded yes ,
40.59% responded no. 65.35% responded that onlays are better than crowns. 90.10% thought that
the indirect restoration provided aesthetic benefit also whereas the remaining 9.90% thought that
it doesn't provide any aesthetic benefit(Figure 4). 59.41% of the students had done an indirect
restoration. 44.55% of the patients of the dental students had felt pain during indirect dental
restoration.

From the graph the majority of the dental students(66 participants) prefer both direct and indirect
restoration based on the case. However the difference is statistically significant (Chi-square value-
19.323, p value-0.013 (<0.05) hence significant) (Figure 5). Majority of the interns(15 participants)
respond that inlays are better than fillings than the other year students. However the difference is
statistically insignificant (Chi-square value-3.127, p value-0.537 (>0.05) hence insignificant)
(Figure 6). Majority of the students from both 1st and 2nd year(15 participants each) say that onlay
is better than a crown. However the difference is statistically insignificant (Chi-square value-3.248
, p value-0.517 (>0.05) hence insignificant) (Figure 7).
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Spots and leaks at the boundaries of indirect cosmetic restorations are popular in clinical practice,
and choosing a particular restorative material should be done with caution. The choice of a material
with sufficient biological and mechanical properties, as well as the desired aesthetic
considerations, determines the success of a restoration(Cornacchia et al., 2010). Many alternative
indirect placement restorations seem to have less marginal leakage in the early years after
placement, regardless of content (porcelain or composite) (Manhart et al., 2000). According to a
study conducted by Lasfargues et al, the failures are not due to the content, but rather to the
implementation and observance of operating stages (Dhoum, 2018). The ability to consistently
provide strong bond strengths to both enamel and dentin, as well as the excellent physical
properties of these restorations, have cemented their place in restorative dentistry.(Dietschi et al.,
1995)

The present study only included 100 dental students and it is not done on a varied population. Less
sample size is the major limitation of the study. In future an extensive study with a large sample
size and varied population would analyze the knowledge, attitude and perception of dental students
towards indirect dental restoration.

Figure 1: Pie Chart showing responses of the question, “Are you aware of the term indirect dental
restoration?” 69.31% of the participants were aware (blue), 30.69% were not aware (green).
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Figure 2: Pie Chart showing responses of the question, “What type of restoration do you prefer to
your patients?” 10.89% of the dental students preferred direct restoration (yellow) , 30.69%
preferred indirect restoration (magenta) and 58.42% preferred both types based on the type of case
(red).

Eeotn
E composite

Figure 3: Pie Chart showing responses of the question, “The material used for inlay is?” 89.11%
of the dental students responded both porcelain and composite (pink) and 10.89% responded as
composite (orange).
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Figure 4: Pie Chart showing responses of the question, “Does indirect restoration provide aesthetic
benefit also?” 90.10% of the dental students responded yes (blue) and 9.90% responded no

(green).

What type of
restoration do you
prefer to your patient?

Direct restoration
Indirect restoration

jm Bcth types based on the
case

Number of Responses

Year of study

Figure 5: Bar graph showing the association between year of study and the type of restoration
preferred by the students to their patients. X-axis represents the year of study and Y -axis represents
the number of participants of which red colour indicates both types of restoration based on the
case, purple colour indicates indirect restoration and yellow colour indicates direct restoration. Out
of 101 participants, 11.88% from 1st year, 10.89% from 2nd year, 12.87% from 3rd year, 8.91%
from 4th year and 13.86% from intern responded both direct and indirect restorations.However the
difference is statistically significant (Chi-square value-19.323, p value-0.013 (<0.05) hence
significant). Majority of the interns(14 participants) responded to both direct and indirect
restoration.

Are
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Error Bars: 95% Cl

Figure 6: Bar graph showing the association between year of study and response to the question if
inlays are better than fillings . X-axis represents the year of study and Y -axis represents the number
of participants of which green colour indicates no and blue colour indicates yes. 12.87% from 1st
year, 10.7% from 2nd year, 11.88% from 3rd year, 14.85% from 4rth year and 13.86% from intern
responded yes. However the difference is statistically not significant (Chi-square value-3.127, p
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value-0.690 (>0.05) hence not significant).Majority of the 4th year(15 participants) respond that
inlays are better than fillings than the other year students.

Is an

onlay
20— better
than a
crown?
W ves
E rie

Number of Responses

2nd Year 3rd Year Ath Year

Year of study

Error Bars: 95% CI

Figure 7: Bar graph showing the association between year of study and response to the question if
onlay is better than crown. X-axis represents the year of study and Y-axis represents the number
of participants of which green colour indicates no and blue colour indicates yes. 12.87% from 1st
year, 10.89% from 2nd year, 12.87% from 3rd year, 12.87% from 4rth year and 11.88% from
intern responded yes. However the difference is statistically not significant (Chi-square value-
3.248 , p value-0.965(>0.05) hence not significant). Majority of the students from 1st, 3rd and 4rth
year(13 participants each) say that onlay is better than a crown.

CONCLUSION: Within the limits of the study, it is evident that most of the dental students have
good knowledge about indirect dental restorations.
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