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Esthetically pleasing restorations are much desirable in modern day conservative dentistry. Composite resins are currently
the most popular tooth coloured restorative material. Despite excellent esthetic results, due to polymerization shrinkage
they are prone to marginal leakage and thus sensitivity. To minimize the demerits, efforts are still made in terms of
different layering techniques of composites. The aim of the study was to assess the knowledge and awareness about
different layering techniques of composites and their post-operative sensitivity among dental students. A questionnaire
comprising 10 questions were formulated with 5 questions relating to knowledge, 5 questions regarding awareness about
different layering techniques of composites and their post-operative sensitivity. The questionnaire was then administered
among 100 dental students including 50 male students and 50 female students. The responses were then subjected to
statistical analysis. Frequency distribution and percentage and chi-square test were done to find the association between
the response of each question with respect to gender.. The present study showed that even though the majority of
students were aware about different layering techniques employed in composite restoration, the knowledge about specific
techniques was still inadequate. Also, females had better knowledge and awareness as compared to males.

RESTORATION, ESTHETICS, COMPOSITES, SENSITIVITY.

Patient expectations of esthetics have increased
dramatically in the last decade. Introduction of
polymerizing resins in the 1950s opened up new avenues
for dentists and ever since remains one of the most
popular treatments in dentistry. (Bohaty et al., 2013)
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Composite resins are currently the most popular of all
tooth coloured restorative materials, which completely
replaced silicate cement and acrylic resin as esthetic
restorative material.

Composite restorative materials consist of a continuous
polymeric or resin matrix in which a filler is dispersed.
With the development of acid etch technique and dentin
bonding agents, the marginal seal and bonding of
composite to tooth structure has drastically improved,
hence adding to the longevity of the restoration. (Cenci,
Demarco and de Carvalho, 2005) Composite resins have
several advantages. These are restorative materials that
can bond well to the conditioned tooth surface. Being
tooth colored, they are used to give natural appearance
to the restored teeth. Tooth preparation for composite
resin is very minimal when compared to amalgam
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preparations and due to the bonding ; it reinforces the
tooth improving its resistance form. (Coelho-De-Souza
et al., 2008; Correa et al., 2012)

Despite recent improvements in adhesive dentistry,
materials and esthetic demands of the patients have
contributed to the frequent use of composite materials,
post-operative sensitivity still remains a problem.
(Gordan and Mjor, 2002) This complication is related to
the polymerization shrinkage of the resin-based adhesive
materials resulting in internal stress and gap formation,
which are more prone to microleakage and post-operative
sensitivity between the tooth and the material. (Opdam et
al., 1998) previous studies have cited three most common
reasons of postoperative sensitivity: polymerization
shrinkage of the resin, microleakage around the margins
of the restoration, and build-up of residual stress in the
tooth after placement of direct composite restoration.
(Deliperi and Bardwell, 2002; Tantbirojn et al., 2004;
Kang et al., 2007; Arora et al., 2012)

Restoration placement techniques are universally
recognized as a considerable factor in the modification
of shrinkage stress. By maneuvering specific restorative
techniques, stress resulting from constrained shrinkage
may be scaled down. (Chandrasekhar et al., 2017)
Administering the composite in layers instead of
using a bulk technique is recommended to reduce
shrinkage stress. Based on this theory, several layering
techniques were developed which includes horizontal,
vertical, oblique, stratified, split-increment, dual-shade,
polychromatic layering techniques. (Tjan, Bergh and
Lidner, 1992) It is widely accepted that incremental
filling decreases shrinkage stress as a result of reduced
polymerization material volume. Each increment is
compensated by the next increment, and the effect of
polymerization shrinkage is less damaging since only
the volume reduction of the last layer can damage the
bonded surface. (Giachetti et al., 2006)

Therefore, apart from selection of treatment and material,
it is important to have knowledge about the techniques
involved in material application. Literature search
reveals studies assessing knowledge and awareness about
different layering techniques of composites and their
post-operative sensitivity among dental students are still
lacking. We have numerous highly cited publications
on well designed clinical trials and lab studies
(Govindaraju, Neelakantan and Gutmann, 2017; Azeem
and Sureshbabu, 2018; Jenarthanan and Subbarao,
2018; Manohar and Sharma, 2018; Nandakumar and
Nasim, 2018; Teja, Ramesh and Priya, 2018; Janani
and Sandhya, 2019; Khandelwal and Palanivelu, 2019;
Malli Sureshbabu et al., 2019; Poorni, Srinivasan and
Nivedhitha, 2019; Rajakeerthi and Ms, 2019; Rajendran
et al., 2019; Ramarao and Sathyanarayanan, 2019;
Siddique and Nivedhitha, 2019; Siddique et al., 2019;
Siddique, Nivedhitha and Jacob, 2019). This has provided
the right platforms for us to pursue the current study. In
lieu with the above, this questionnaire study has been
designed to assess the knowledge and awareness about
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different layering techniques of composites and their
post-operative sensitivity among dental students.

Table 1. Questionnaire to assess the knowledge and
awareness about different layering techniques of
composites and their post-operative sensitivity

QUESTIONS TO ASSESS KNOWLEDGE

1. Which layering technique utilizes different composite
shades to replicate the layers of natural teeth?

a) Polychromatic layering technique

b) Bulk technique

C) Vertical layering technique

2. In which technique, series of wedge-shaped composite
increments are placed and cured each increment?

a) Polychromatic layering technique

b) Oblique layering technique

c) Vertical layering technique

3. Do you think layering techniques are mostly used in

posteriors?
a) Yes
b) No

4. What is the most common drawback of composite
restorations?

a) Sensitivity
b) Pain
) Dislodgement

5. What do you think as the most common reason for post
operative sensitivity followed by composite restoration?

a) Polymerization shrinkage
b) Improper isolation during restoration
) Due to the nature of material itself

QUESTIONS TO ASSESS AWARENESS
6. Are you aware about different layering techniques of

composites?

a) Yes

b) No

7. Are you aware of the term C-factor?
) Yes

d) No

8 Are you aware of the difference between vertical and
stratified layering technique of composites?

a) Yes

b) No

9. Are you aware that incremental technique lowers the
microleakage?

a) Yes

b) No

10. Are you aware of dual-shade layering technique?
a) Yes
b) No

MATERIAL AND METHODS

A questionnaire comprising 10 questions were formulated
with 5 questions relating to knowledge, 5 questions



regarding awareness about different layering techniques
of composites and their post-operative sensitivity. The
study protocol was reviewed and approved by the
Institutional Ethical Committee of Saveetha Dental
College and Hospitals, Chennai. The questionnaire (Table
1) was administered among 100 dental students (50
males and 50 females) of Saveetha Dental College and
Hospitals, Chennai. The responses were then subjected
to statistical analysis using SPSS Software, Version 23.
Frequency distribution and percentage were calculated
for responses of the respondents. Chi-square test was
performed to find the association between the response
of each question with respect to gender. The level for
a statistical significance was set at p<0.05. The results
were demonstrated in the form of bar graphs.

RESULTS AND DISCUSSION

The present questionnaire study was conducted among
dental students to assess the knowledge and awareness
about different layering techniques of composites and
their post-operative sensitivity. When knowledge was
assessed among 100 study subjects, only 52% answered
that polychromatic layering technique utilizes different
composite shades to replicate the layers of natural
teeth and 500 gave correct responses that series of
wedge-shaped composite increments are placed and
cured each increment in oblique layering technique.
67% of them thought layering techniques are mostly
used in posteriors. 83% suggested sensitivity as the
most common drawback of composite restorations;
whereas pain and dislodgement were suggested by 7%
and 10% respectively. Also, when a question regarding
the most common reason for post operative sensitivity
followed by composite restoration was asked; 78% opted
polymerization shrinkage, 12% opted improper isolation
and 10% opted nature of material.

Figure 1: Bar graph depicts association between gender and
students response. X-axis represents gender and Y-axis
represents the number of students. Chi-square test was
done and found to be statistically significant (p=0.005).
Females had better knowledge that polychromatic layering
technique utilizes different composite shades to replicate
the layers of natural teeth than males.

Bar Chart

40-]
Polychromatic Layering
Technique
Bulk Technigue
ertical Layering Technique

Number of students

32
32.00%

20
20.00%

15 15
15.00% [15.00%

Gender

Ahamed & Ranjan

When awareness was assessed, 62% of them were aware
about different layering techniques of composites and
60% were aware of the term C-factor. 75% of them
were unaware of the difference between vertical and
stratified layering technique of composites. Also, 10%
of them were still unaware that incremental technique
lowers the microleakage and 82% were unaware of dual-
shade layering technique. The association between the
response of each question with respect to gender was
performed by chi-square test. (Figure 1-10) The success
of a composite restoration depends on various clinical
conditions like type of composite and bonding system,
design of tooth preparation, method of filling the cavity
(incremental/ bulk), time and type of finishing and
polishing of composite restoration. Parpaiola AR et al
suggested that the main cause of restoration replacement
was composite shade discoloration (63.8%) followed
by marginal staining (509%), unsatisfactory restoration
anatomy (50%), marginal fracture (14.9%), painful
symptoms (8.5%), fractured restoration body (4.3%),
dental fracture (1.1%) and total displacement of the
restoration (1.1%). (Parpaiola et al., 2009)

Figure 2: Bar graph depicts association between gender and
students response. X-axis represents gender and Y-axis
represents the number of students. Chi-square test was
done and found to be statistically significant (p=0.000).
Females had better knowledge that in oblique layering
technique series of wedge-shaped composite increments
are placed and cured each increment than males.
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The composite resin contracts by about 1.5% to 5%
and the mode of polymerization of composite resin is
free radical polymerization.(Kwon, Ferracane and Lee,
2012) Significant polymerization shrinkage results in
gap formation, secondary caries, marginal leakage
and post-operative sensitivity. The layering technique
of composite restoration has been recognized as
the technique of choice to minimize polymerization
shrinkage stresses. (Al-Negrish, 2002; Yamazaki et
al., 2006) Literature search reveals numerous studies
assessing knowledge towards composite restorations,
factors affecting postoperative sensitivity of composite
restorations among dental students and practitioners.
(Sajad, Shafia and Sharma, 2018)(Pani et al., 2014; Akbar,
2015; Sajad, Shafia and Sharma, 2018) The present
questionnaire study was conducted among 100 dental
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students to assess the knowledge and awareness about
different layering techniques of composites and their
post-operative sensitivity.

Figure 3: Bar graph depicts association between gender and
students response. X-axis represents gender and Y-axis
represents the number of students. Chi-square test was
done and found to be statistically significant (p=0.006).
Females had better knowledge that layering techniques
are mostly used in posteriors.
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Figure 5: Bar graph depicts association between gender
and number of students. X-axis represents gender and
Y-axis represents the number of students. Chi-square
test was done and found to be statistically not significant
(p=0.339). However Females had better knowledge that
polymerization shrinkage sensitivity is the most common
reason for post operative sensitivity followed by composite

restoration
Bar Chart
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In the present study, 83% suggested sensitivity as the
most common drawback of composite restorations.
This is in accordance with previous study among dental
practitioners of the United Kingdom, by Gilmour AS et
al, reported that 86% of them suggested postoperative
sensitivity as the major issues related to composites.
(Gilmour et al., 2009) Also, 78% opted polymerization
shrinkage as the most common reason for post operative
sensitivity followed by composite restoration in our
study. This is in agreement with a previous questionnaire
study by Akbar I et al to assess the knowledge and
attitudes of general dental practitioners towards posterior
composite restorations in northern Saudi Arabia, where
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Figure 4: Bar graph depicts association between gender
and number of students. X-axis represents gender and
Y-axis represents the number of students. Chi-square
test was done and found to be statistically not significant
(p=0.176). However Females (45%) had better knowledge
that sensitivity is the most common drawback of composite
restorations.
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Figure 6: Bar graph depicts association between gender and
number of student’s awareness about different layering
techniques of composites. X-axis represents gender and
Y-axis represents the number of students. Chi-square
test was done and found to be statistically significant
(p=0.000). Females were more aware about different

layering techniques of composites than males.
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73% of them claimed polymerization shrinkage as an
inherent problem with composites. (Akbar, 2015) When
awareness was assessed in our study, 62% of them were
aware about different layering techniques of composites
and 60% were aware of the term C-factor. These findings
are similar to a study among dental students by Pani SC
et al. (Pani et al., 2014)

In the present study, 90% of them were aware that
incremental technique lowers the microleakage. Sajad
M in his questionnaire based survey among dental
practitioners to assess knowledge and attitude towards
composite restorations suggested that 95% of them
preferred incremental technique for placement of
composite. (Sajad, Shafia and Sharma, 2018) There are
no studies in literature assessing the knowledge about
layering techniques in composite restorations. To the



best of our knowledge, this is the first study to assess
the same.

Figure 7: Bar graph depicts association between gender
and number of student’s aware about the term C-factor.
X-axis represents gender and Y-axis represents the
number of students. Chi-square test was done and
found to be statistically not significant (p=0.221). When
compared to males, females were more aware about the
term C-factor.
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Figure 8: Bar graph depicts association between gender and
number of student’s aware about the difference between
vertical and stratified layering technique of composites.
X-axis represents gender and Y-axis represents the
number of students. Chi-square test was done and found to
be statistically not significant (p=0.817). When compared
to males, females were more aware about the difference
between vertical and stratified layering technique of
composites.

ar art
a0
Yes
No

30—

Number of students

Gender

CONCLUSION

The present study showed that even though the majority of
students were aware about different layering techniques
employed in composite restoration, the knowledge about
specific techniques was still inadequate. Also, females
had better knowledge and awareness as compared to
males. Therefore, this study highlights that there is a
need for continued education about the different layering
techniques and its indications to avoid postoperative
complications and to achieve better esthetics.

Ahamed & Ranjan

Figure 9: Bar graph depicts association between gender and
student’s awareness that the incremental technique lowers
the microleakage. X-axis represents gender and Y-axis
represents the number of students. Chi-square test was
done and found to be statistically significant (p=0.046).
When compared to males, females were more aware that
the incremental technique lowers the microleakage.
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Figure 10: Bar graph depicts association between gender
and awareness about dual-shade layering technique.
X-axis represents gender and Y-axis represents the
number of students. Chi-square test was done and found to
be statistically not significant (p=0.603). When compared
to males, females were more aware about dual-shade
layering techniques.
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