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Assessment of Knowledge, Attitude and
Practice among Dental Professionals

in Central India regarding Amalgam
Restoration and Composite Restoration
as Posterior Restorative Material:

A Questionnaire-based Study
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ABSTRACT

Introduction: The restoration of teeth, which are most often
damaged by trauma or dental caries, remains the majority
of general dentists’ main area of focus on a daily basis.
A major cause of concern in dental practice is the failure of
dental restorations. Dental practitioners tend to employ dental
amalgam and composite restorations more commonly.

Aim: To evaluate the preference of amalgam or composite as a
posterior restorative material among different groups of dental
professionals in central India.

Materials and Methods: This questionnaire-based cross-
sectional study was conducted in Central India (Nagpur region)
by the Department of Conservative Dentistry and Endodontics,
Government Dental College and Hospital, Nagpur, Maharashtra,
India. It was performed among 153 dental professionals
including general dentists, Endodontists, other specialists and
postgraduate students in central India between July 2021 to
December 2021. Questionnaire containing 15 close-ended
and two open-ended questions assessing different methods of
restoring posterior teeth in different conditions of tooth, choice
of patient, physical properties and future scope of restorative
material. Following validation, the questionnaire given to targeted
population. Data was collected and statistically analysed using

Statistical Package for Social Sciences (SPSS) software version
20.0. Comparison between different dental professional groups
was performed using Chi-square test.

Results: A 76.9% Endodontists and 83.5% postgraduate
students preferred composite in routine dental practice. A
76.9% Endodontists and 70.9% postgraduate students opted
for restorative material depending on clinical indications. A
46.2% Endodontists choose amalgam restoration as posterior
restorative material in patients with poor oral hygiene. A
52.6% general dentists preferred amalgam as restorative
material in large cavities over composite restoration. Most of
the Endodontists, general dentists and postgraduates choose
composite as restorative material due to aesthetic, less enamel
removal during cavity preparation and patient’s request. Post-
restoration sensitivity after amalgam restoration was stated by
64.9% general dentists.

Conclusion: Composite restoration was the most preferable
posterior restorative material in routine dental practice among
different groups of dental professionals. The ultimate decision
on the best material for patients based on their clinical
circumstances, teeth, and patient requests was a desirable
approach to embrace.

Keywords: Aesthetic restorations, Dental restoration, Mercury hazards, Tooth fracture, Tooth-coloured restorations

INTRODUCTION

The primary focus of most general dentists’ daily work continues to
be the restoration of teeth, which are most frequently damaged by
dental caries or trauma [1]. To treat dental caries, dentists frequently
employ traditional restorative procedures [2]. Since its widespread
use as a dental restorative material more than 150 years ago, dental
amalgam has given patients a useful and reasonably priced service
[3]. In various dental procedures, amalgam has been found to be
helpful. However, amalgam use has significantly decreased over the
past ten years, primarily as a result of concerns about mercury [4].
There are certain limitations of amalgam also, such as aesthetics,
the absence of adhesion to dental tissues, which is manifested in
the need to remove sound tooth structure [5].

Since the 1840s, the safety of amalgam has been questioned and
it continues to the present day [6]. The benefits and risks of using
mercury-containing amalgam have generated a great deal of debate
[7]. Today, posterior composites are replacing dental amalgam,
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a time tested, widely used, and the gold standard for posterior
restoration [8]. Resin-Based Composite (RBC) dental materials are
being used more frequently due to the rising need for aesthetic, tooth-
coloured, and mercury-free restorations [9]. In the field of composite
dental restorations substantial and significant advancements are
constantly proposed and made in resin formulation, filler loading
and modification, and curing techniques and mechanisms [10].

It has been reported that failure of dental restorations is a significant
source of concern in dental practice. Clinicians should be aware
with both the longevity of direct posterior restorations and the most
frequent reasons why they fail. Replacement of faulty restorations
is thought to account for around 60% of all operational work [11].
In a review Alcaraz MG et al., stated that composite restorations
had a significantly higher risk of failure than amalgam [10]. Opdam
NJ et al., stated that survival for composite resin of 91.7% at
5 years and 82.2% at 10 years. For amalgam the survival is
89.6% at 5 years and 79.2% at 10 years [12]. Systematic review
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by Moraschini V et al., calculated a 92.8% mean rate of survival
for amalgams and 86.2% for the composite resins, with a mean
of 55 months of follow-up [13]. Opdam NJ et al., studied survival
of composite versus amalgam restoration and concluded that
composite and amalgam restorations performed similarly in the high-
risk group, with amalgam performing better on smaller restorations
[12]. Composite restorations demonstrated superior 12-year survival
for the combined risk categories and the low-risk group [14].

A contemporary point of controversy is that due to mercury toxicity,
amalgam restorations need to be prohibited. It's crucial to distinguish
between true and hypothetical threats while addressing safety issues
[15]. Recent developments in resin formulation, filler loading and
modification, curing methodologies, and mechanisms have all been
proposed and achieved in the field of composite dental restoratives [16].
The most recent option for restoring cavities in permanent molars and
premolars is still dental amalgam and resin composite. Resin composite
has gradually taken the role of amalgam as the preferred material for
restoring back teeth. But the findings of surveys and retrospective
studies conducted by teams of researchers with a practice-based
focus on restorative dentistry are not at all consistent [17,18].

Although there are numerous studies evaluating dentists and patients’
choices [3,6,8], it would be helpful to compare postgraduates’
and other specialists’ choices with those of general dentists and
Endodontists in order to identify the areas that each set of clinicians
needs to focus on. Due to their knowledge and proficiency in handling
the various clinical settings, the Endodontists’ decisions were taken
into consideration as a comparison tool. In light of this, the current
study was conducted to ascertain the best dental restorative material
treatments in terms of preferred method, materials, and aesthetics
between amalgam restoration and composite restoration for posterior
restorative material. The present study examines the significance of
other variables such as patient preferences, Dental professional’s
attitude, and challenges encountered during placement of restoration
in posterior regions.

So, the present study was aimed to ascertain dentists’ perception,
knowledge, and attitude concerning amalgam and composite
restoration as posterior restoration materials.

MATERIALS AND METHODS

This was a questionnaire-based cross-sectional study conducted
in Central India (Nagpur region) by the Department of Conservative
Dentistry and Endodontics, Government Dental College and Hospital,
Nagpur, Maharashtra, India, from July 2021 to December 2021.
The study was reviewed and approved by the Institutional Ethics
Committee (Reference No. IEC/04/02). A total of 153 general dentists
and specialists from different regions of central India who are registered
with the Dental Council of India (DCl) and work in both public and
private dental clinics were chosen at random to participate in the study.

Inclusion criteria: Dental practioners who were in dental clinical
practice and willing to participate in the study were included in
present study.

Exclusion criteria: Dental practioners not willing to participate in
study were excluded from present study.

Sample size calculation: With reference to the study by Udoye C and
Aguwa E, depending upon toxicity awareness among general dentists
(938.6%) sample size of 101 was calculated [4]. Thus, a total sample
size of 153 was taken to compensate for the non-response rate.

Sample size was calculated using following formula:
221_‘1/2 Xp(1 _p)
nz— -———
d2

Where n=sample size
22, ,=level of significance
p=Estimated proportion
d?=Estimation error
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In present cross-sectional study, a total of 153 individuals who had
provided their consent were taken into account. Before the study
began, each participant provided a written informed permission.
The study was carried out in accordance with the ethical guidelines
outlined in the 2013 revision of the Declaration of Helsinki.

Study Procedure

Questionnaire: The basic concept was referred from studies done
by Faraj BM et al., Udoye C and Aguwa E [3,4]. In the present
study, 15 close-ended and two open-ended questions [Table/Fig-1]
were face validated by three experienced Endodontists who
evaluated, discussed, and suggested changes based on treatment

S.
No. Questions Options
1 Which direct restorative material you * Amalgam
’ use routinely in your dental practice? e Composite
Physical properties
5 Choice of restorative material depends Patients aesthetic need

on? Strength

Clinical indications

e Strongly agree
Decreased usage of amalgam will * Agree
3. reduce mercury release from amalgam e Neutral
waste generated by dental office. * Disagree
e Strongly disagree

e Poor isolation
What are the clinical problems * Reduced accessibility
4. faced during placement of posterior * Time consuming
restorative material? e Increased cost
e All of the above
5 Which material is cost effective and * Amalgam
’ affordable to patients? e Composite
® |arge cavities
e Patients with poor oral
In what cases do you choose amalgam .
6. ) . hygiene
as restorative material? - .
® Incipient caries
o All of the above
e Patients request
Why do you choose composite as a * Aesthetic
7. ® | ess enamel removal and

restorative material? :
tooth preparation

All of the above

Amalgam

Composite
Temporary restoration
Other restoration

Which restorative material you will prefer
8. in case of pregnant patient complaining
of pain of dental origin?

e Strongly agree
Longevity of silver amalgam is more * Agree
9. . ) ) * Neutral
than composite resin restoration. .
e Disagree
e Strongly disagree
e Strongly agree
Composite resin restoration is * Agree
10. ) " ® Neutral
technique sensitive. .
® Disagree
e Strongly disagree
Do you think placing composite in o Yos
11. posterior teeth is more time consuming | | No
than amalgam?
12 Post restoration sensitivity is associated | ¢ Amalgam
' with e Composite
13 Chances of fracture of restored tooth * Amalgam
' are higher after which restoration e Composite
14 Chances of secondary caries due to * Amalgam
' plaque accumulation are high with? e Composite
Future of posterior restorative material ° Amalgam
15. will be? e Composite
’ e Other
* Dentists opinion
16 What are occupational hazards in using dental amalgam restorations? ------
17, Can amalgam be phased out of dentistry? Why?

[Table/Fig-1]: Detailed questionnaire.
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protocols followed in studied population. Tests of the questionnaire’s
content validity were conducted using a content validity index.
Five Endodontists were given it, and they were asked to rate the
same. The purpose of the questionnaire was to gather data on
topics such as: demographics, professional abilities, current use of
amalgam and amalgam substitute materials, difficulties encountered
during posterior restoration, attitudes toward amalgam restoration,
and knowledge of composite resin restoration as posterior restorative
materials.

Content validity was done using S-CVI/Ave (Scale-Level Content
Validity Index based on the average method): 0.96; S-CVI/UA
(Scale-Level Content Validity Index based on the universal agreement
method): 0.862 and S-CVI/Ave (Scale-Level Content Validity Index
based on proportion relevance): 0.96.

Test-retest reliability was tested using Kappa statistics. A total of
20 individuals were given the questionnaire twice, and the results
were analysed. The kappa statistic, which measures agreement,
between the two responses was 0.952, indicating almost perfect
agreement. This validated questionnaire was then circulated among
the included participants using electronic media. The 15 questions
were divided into five categories based on the objectives of present
survey- Dental professional’s attitude towards posterior restoration,
knowledge about posterior restorations, treatment options determined,
patient preferences, and awareness of post-treatment challenges.
Question 16, 17 were not included in the categorisation as the
responses were subjective.

Based on the proportion of respondents whose responses
corresponded with the currently available evidence, a grading was
given as follows [19].

e <34 Very poor

e 34-51 Fair/below average

e  52-57 Good/average

e 58-75 Very good/above average
e 76+ Excellent

Responses were submitted centrally and electronically entered into
a database.
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STATISTICAL ANALYSIS

Statistical analysis of the data was performed using SPSS software,
version 20.0. The 5% level of significance was maintained.
Descriptive statistics were used to present demographic information
and responses to each topic. The Chi-square test was used to
compare several groups of dental professionals. The p-value <0.05
was considered to be significant.

RESULTS

The study included 153 dentists who received the questionnaire.
There were 48 male (31.4%) and 105 female (68.6%) among the
153 dentists. Total 46 (29.5%) were working as academicians,
55 (36.1%) as clinicians, and 52 (34.3%) as both [Table/Fig-2].

Demographic and professional data Frequency
Female 105 (68.6%)
Gender
Male 48 (31.4%)
State/Union territory | Central India (Nagpur regions) 153 (100%)
BDS (General dentists) 57 (37.3%)
woanton | st nan ooy | 0510w
Endodontist 13 (8.5%)
Other speciality MDS 4 (2.6%)
Academician 46 (29.5%)
Experience Clinician 55 (36.1%)
Both 52 (34.3%)

[Table/Fig-2]: Demographic and professional data of the dental practitioners.

BDS: Bachelor’s of dental surgery; MDS: Masters of dental surgery

Questionnaire showing the preferences for posterior restorative
material between composite and amalgam restoration among
various groups of dental professionals has been explained in detail
in [Table/Fig-1,3].

From the total number of responses, 115 dentists preferred
composite as a restorative material, with Endodontists accounting
for 10 (76.9%), general dentists accounting for 35 (61.4%), and
postgraduates accounting for 66 (83.5%). The p-value was 0.018.

S. Endodontists | General dentist | Other speciality | Postgraduates p-
No. Questions Options (n=13) (n=57) MDS (n=4) (n=79) value
] Which direct restorative material you | Amalgam 3(23.1%) 22 (38.6%) 0 13 (16.5%) 0.018*
" | useroutinely in your dental practice? | composite 10 (76.9%) 35 (61.4%) 4 (100.0%) 66 (83.5%)
Physical properties 0 1(1.8%) 0 10 (12.6%)
’ Choice of restorative material Patients aesthetic need 2 (15.4%) 22 (38.6%) 0 4 (56.1%) 0.036"
depends on? Strength 1(7.7%) 7 (12.3%) 0 9 (11.4%)
Clinical indications 10 (76.9%) 27 (47.4%) 4 (100%) 56 (70.9%)
Strongly agree 6 (46.2%) 22 (38.6%) 2 (50.0%) 36 (45.6%)
Decreased usage of amalgam Agree 6 (46.2%) 22 (38.6%) 2 (50.0%) 36 (45.6%)
g, | Wilreduce meroury release from Neutral 1 (7.6%) 7 (12.25%) 0 5 (8.2%) 0.906
amalgam waste generated by dental
office. Disagree 0 5 (8.75%) 0 2 (0.6%)
Strongly disagree 0 1(1.8%) 0 0
Poor isolation 3(23.1%) 7 (12.3%) 2 (50.0%) 10 (12.7%)
Reduced ibilit 1(7.79 11 (19.39 0 11 (13.99
What are the clinical problems educed accessbity (7.7%) ( %) ( %)
4. faced during placement of posterior Time consuming 0 1(1.8%) 0 2 (2.5%) 0.711
estorative material?
' ratv " Increased cost 0 1(1.8%) 0 0
Al of the above 9 (69.2%) 37 (64.9%) 2 (50.0%) 56 (70.9%)
5 Which material is cost effective and Amalgam 9 (69.2%) 48 (84.2%) 3 (75.0%) 69 (87.3%) 0.384
affordable to patients? Composite 4 (30.8%) 9 (15.8%) 1 (25.0%) 10 (12.7%)
Patients with poor oral hygiene 6 (46.2% 4(7.7%, 1(25.0% 17 (21.5%
p Vg § ) ( ) ( ) ( )
5 In what cases do you choose Incipient caries 2(15.3%) 5 (8.8%) 0 2 (2.5%) 0.021*
amalgam as restorative material? All of the above 2 (15.3%) 18 (31.6%) 1 (25.0%) 23 (29.1%)
Large cavities 3(23.1%) 30 (562.6%) 2 (50.0%) 2 (50.0%)
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Patients request 0 2 (3.5%) 0 2 (2.5%)
, Why do you choose composite asa | Aesthetic 0 4(7.0%) 1 (25.0%) 4(5.1%) 0002
' restorative material? Less enamel removal and tooth preparation 5 (38.5%) 6 (10.5%) 2 (50.0%) 3(3.8%)
Al of the above 8 (61.5%) 45 (78.9%) 1 (25.0%) 70 (88.6%)
Amalgam 0 2 (3.5%) 0 1(1.3%)
Which restorative material you will Composite 6 (46.2%) 23 (40.4%) 0 29 (36.7%)
8. prefer in case of pregnant patient 0.587
complaining of pain of dental origin? Temporary restoration 7 (563.8%) 29 (50.9%) 4 (100.0%) 48 (60.8%)
Other restoration 0 3 (5.3%) 0 1(1.3%)
Strongly agree 5 (38.5%) 11 (19.3%) 1(25.0%) 21 (26.6%)
Agree 3 (23.1%) 32 (56.1%) 1 (25.0%) 40 (50.6%)
g, | Longevity of siver amaigamis more |\, g 4 (30.8%) 8 (14.0%) 2 (50.0%) 13(16.5%) | 0215
than composite resin restoration.
Disagree 0 5 (8.8%) 0 5(6.3%)
Strongly disagree 1(7.7%) 1(1.8%) 0 0
Strongly agree 5 (38.5%) 17 (29.8%) 1(25.0%) 39 (49.4%)
Agree 7 (53.8%) 29 (50.9%) 3 (75.0%) 33 (41.8%)
Do you think composite resin
10. restoration is technique sensitive ? Neutral 17.7%) 9(15.8%) 0 6 (7.6%) 0.461
Disagree 0 2 (3.5%) 0 0
Strongly disagree 0 0 0 1(1.3%)
Do you think placing composite Yes 7 (63.8%) 36 (63.2%) 2 (50.0%) 42 (63.2%)
11. | in posterior teeth is more time 0.685
consuming than amalgam? No 6 (46.2%) 21 (36.8%) 2(50.0%) 37 (46.8%)
15 Post restoration sensitivity is Amalgam 3 (23.1%) 37 (64.9%) 2 (50.0%) 38 (48.1%) 0.034%
associated with? Composite 10 (76.9%) 20 (35.1%) 2 (50.0%) 41 (51.9%)
13, | Chances of fracture of restored tooth Amalgam 3(23.1%) 37 (64.9%) 2 (50.0%) 38 (48.1%) 0.315
" | are higher after which restoration? Composite 10 (76.9%) 20 (35.1%) 2 (50.0%) 41 (51.9%) '
14| Chances of secondary caries due to | Amaigam 6 (46.2%) 41 (71.9%) 2 (50.0%) 490020% | o
" | plaque accumulation are high with? | composite 7 (53.8%) 16 (28.1%) 2 (50.0%) 30 (38.0%) '
Amalgam 0 4(7.0%) 0 4(5.1%)
15, | Future of posterior restorative material | o 12 (92.3%) 46 (80.7%) 4(100.0%) 68(86.1%) | 0.875
will be?
Other 1(7.7%) 7 (12.3%) 0 7 (8.9%)

[Table/Fig-3]: Questionnaire showing the preferences for posterior restorative material between composite and amalgam restoration among various groups of clinicians.

Bold p-values are significant

The majority of dentists who chose restorative material based on
clinical indications were Endodontists 10 (76.9%), general dentists
27 (47.4%), other speciality, Masters of Dental Surgery (MDS)
4 (100%), and postgraduates 56 (70.9%). The p-value was 0.036.

Because of poor oral hygiene, about 6 (46.2%) of Endodontists
choose amalgam as a restorative material. Because of extensive
cavities, 27 (52.6%) of general dentists, 2 (50%) of other specialty
MDS, and 37 (46.8%) of postgraduates choose amalgam restoration.
The p-value was 0.021. Composite restoration was preferred
by Endodontists 8 (61.5%), general dentists 45 (78.9%), and
postgraduates 70 (88.6%) due to aesthetics, less enamel removal
and tooth preparation, and patient preference. A 2 (50%) other
speciality MDS preferred composite because it necessitates less
enamel removal and tooth preparation. The p-value was 0.002. A
total of 37 (64.9%) of general dentists and 2 (50%) of other speciality
MDS consider post-restoration sensitivity is caused by amalgam
restoration, while 10 (76.9%) of Endodontists and 2 (50%) of other
speciality MDS believe it was caused by composite restoration. The
p-value was 0.034.

According to the majority of dental professionals, inhaling mercury
vapours is the biggest occupational risk, followed by skin rashes,
mercury poisoning, ornament fading, nausea and vomiting brought
on by amalgam blues, and amalgam tattoos on patients. Regarding
the use of amalgam and composite as posterior restorative
materials, there are two different viewpoints. While more recent
practitioners choose composite restoration because it is more
conservative and aesthetically pleasing, long-established dental
experts choose amalgam restoration due to its cost effectiveness,
strength, longevity, and marginal seal. They claim that rather than

completely getting rid of amalgam, an effort should be made to
modify it to improve its qualities and make it more convenient for
both dentists and patients.

Thus, according to the grading of knowledge, Endodontists found
to had very good knowledge of techniques used for restorations,
treatment alternatives, good knowledge of the materials used, their
advantages, disadvantages, patient preferences, and aesthetics
demand of patients. This level of awareness was the best in
comparison with other groups in the respective areas of interest.
Postgraduates had excellent knowledge about the indications
of composite and very good knowledge about the problems
faced during posterior restoration. The general dentists had
good knowledge about the indication and longevity of amalgam
restoration.

DISCUSSION

The purpose of present study was to assess the knowledge,
attitude, and practise perceptions of participating dentists about
the use of composites and amalgam as direct filing materials
for posterior teeth. The majority of respondents cited longevity
as the most important consideration when considering dental
amalgam. This finding is in disagreement with results published by
Alkhudhairy F who claimed that dental professionals’ preference
for dental amalgam was mostly driven by the significant risk of
cavities [20]. However, the findings reported by Faraj BM et al.,
were in agreement with the current study [3]. Systematic review
by Moraschini V et al., found that as compared to composite resin
restorations, occlusal and occlusoproximal amalgam posterior
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restorations have a longer clinical lifespan. Other elements, including
as the operator’s skill, the materials used, the operating method,
field isolation, patient compliance, and oral circumstances, may
also affect the effectiveness and duration of the restorations [13].
Another significant factor for the failure of tooth-coloured fillings is
secondary caries at the margin of the composite restorations [21].
This has been attributable to polymerisation shrinkage and marginal
leakage [22]. A study also found an increase in the number of
colony forming units for Streptococci mutans along the borders of
composite restorations [23].

Shafigh E et al., concluded that composite restorations showed
promising fracture resistance compared to the amalgam group
[24]. In the current study, 76.9% of Endodontists and 51.9% of
postgraduates claimed that composite has a higher likelihood of
fracture, whereas 64.9% of general dentists stated that amalgam
has a larger chance of fracture. Vanishree HS et al., compared to
samples repaired with bonded amalgam and composite resin, it
was observed that the fracture resistance in the samples restored
with amalgam was more consistent [25].

Post-operation sensitivity was mostly associated with composite
resin restoration, according to 76.9% of Endodontists and 51.9%
of postgraduates, while amalgam restoration was answered by
64.9% of general dentists. In contrast to what was previously
thought, post-operative sensitivity has been linked to the ability of
dentine adhesives to seal up open dentinal tubules rather than to
the effects of polymerisation shrinkage on cuspal deflections and
marginal adaptation [26]. Dental amalgam is still used often since
composites are frequently twice as expensive as amalgam. Some
higher-income nations have outlawed the use of dental amalgam
as a restorative material, citing the increasing accessibility and
availability of additional coronal prosthesis and alternative tooth-
coloured dental materials [3]. The majority of dentists in this survey
chose amalgam because of its low cost and patient affordability.

Study by Al-Zubaidi ES and Rabee AM reports that some dental
offices in Baghdad City have significant levels of mercury vapour
indoor air that surpass occupational exposure guidelines [27]. Data
revealed that dental employees’ exposure to mercury vapour can
cause free radicals, dangerously substantial changes in several
enzyme activities, liver and kidney functions, as well as some
biochemical markers. Additionally, findings from the variations in
blood levels of urea and creatinine between exposed and unexposed
persons imply that a prolonged occupational exposure to mercury
may result in renal impairment [27]. In present study, dentists believe
that mercury toxicity, allergic reactions, mercury inhalation, respiratory
disorders, neurological difficulties, discolouration of tooth and gingiva,
waste disposal are all potential occupational hazards caused by
dental amalgam.

Although many dentists believe that dental amalgam will not be
phased out because of its affordability, ease of insertion, longevity,
cost-effectiveness, and good marginal seal, emerging restorative
materials such as composite resins may modify this due to aesthetic
requirements of patients above strength and durability.

Limitation(s)

Despite serving as a comparison group, the Endodontists’ replies
varied widely, possibly reflecting the fact that they made up just
8.5% of the sample size. There is a need for larger sample sizes
and more rigorous evidence-based studies in this field involving
dentists from a wider geographic dispersion.

CONCLUSION(S)
Composite restoration is the most preferable posterior restorative
material in routine dental practice among different groups of
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dental professionals. An 83.5% postgraduates followed by 76.9%
endodontist preferred composite as posterior restorative material.
Although amalgam is still a popular material for posterior restorations,
dental practitioners were aware of the issues surrounding the safety
of amalgam, but they still favour amalgam restoration in particular
clinical situations when done properly and with all necessary safety
measures. Also, they focus more on the demands and satisfaction
of their patients.
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