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Abstract
Background: There is a variety of restorative materials, from dental amalgam to the more recent introduction of
resin and tooth-colored restorations, which makes choosing the most suitable restorative material a complex task
for dentists. Dentists evaluate each case individually and make their selection decision based on several factors
which have different degrees of clinical significance.
Objective: The aim of this study was to identify the patients’ teeth, and dentist’s factors related to the selection
of restorative materials among dentists working in Saudi Arabia.
Methods: A web-based cross-sectional survey was conducted using simple random sampling method in Saudi
Arabia in 2018. The questionnaire was adopted from other studies, which were pretested using pilot studies to
ensure reliability. The questionnaire consisted of demographic data, multiple-choice questions measuring the
most commonly used materials and the reasons behind that, along with 5-point Likert-scale questions identifying
the attitudes of dentists regarding the factors influencing their choices of restorative materials. The questionnaire
was completed by 229 dentists. Using IBM-SPSS version, the data were analyzed in descriptive statistics and Chi
square test. A p-value of less than 0.05 was considered statistically significant in examining the study hypotheses.
Results: Composite was the most commonly used material to restore primary carious lesions in class I, class II
and class V. Conservative preparation was the main reason for using composite (55.9%). Esthetics was the main
limitation of using amalgam (52%). The number of male dentists not using amalgam was significantly higher
than their female peers (p=0.032).
Conclusion: The trend of using composite is increasing in Saudi Arabia and has been reported worldwide in
various conditions even in the more challenging circumstances such as large cavities and molars, mainly because
its preparation is conservative. However, composite is still not preferred for patients with high caries activity and
poor oral hygiene. Further research is required to negotiate more factors such as the material factors and
socioeconomic status of the patient.
Keywords: Factors, Composite, Amalgam, Material, Restorative

1. Introduction
With the increasing introduction of recent restorative materials, selecting materials has become an important part of
the dentists’ decision-making process. For some time, amalgam had been the most commonly used restorative
material for posterior teeth until its use declined five decades ago (1). Despite the fact that amalgam is unaesthetic,
the decline in the use of amalgam was attributed to the concern over its mercury toxicity. However, a randomized
clinical trial concluded that the amount of daily absorbed amalgam-related mercury is below the tolerable level
established by the World Health Organization (WHO) (2). Furthermore, amalgam requires more tooth preparation
for retention and that is against the conception of conservative dentistry, which made resin composite and other
tooth-colored restorations gain more space in conservative dentistry (3). Three European Union institutions (the
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European Parliament, European Commission and the Council of the European Union) have agreed to enact a ban on
dental amalgam fillings use in children under 15 years old and in pregnant and breastfeeding women (4). However,
the American Dental Association still supports the use of amalgam and considers it safe (5). When the polymerizing
resin restorations were introduced in the 1950s, they opened up new avenues for dentists and, ever since, remained
one of the most frequently used treatments in restorative dentistry (6). Composite was welcomed in due to its
advantages including minimal tooth preparation, being tooth-colored, more esthetic, and well-bonding to the
conditioned tooth surface (7). However, resin composite has drawbacks in which amalgam succeeds to achieve, such
as marginal leakage, secondary caries, poor load bearing ability, high wear rate, and inability to restore the contact
in class II restorations (8). A prospective study following a group of Brazilian people revealed that the caries
activity, tooth type and size of the cavity are associated with the choice of restorative material, while the
socioeconomic status of the patient did not show any association (9). In a survey conducted in Northern Saudi
Arabia, private dental practitioners used composite to replace well-placed amalgam more frequently than dentists
working in the public health services, which might be attributed to their marketing orientation (10). Composite is
placed in premolars more than molars, and dentists with high years of experience (≥ 10 years) used composite less
frequently than dentists with less years of experience (1). Most of the restorations received by male patients are
more likely to be amalgam (11). Furthermore, there is a lack of knowledge and research regarding the views and
opinions of dentists working in Saudi Arabia about the factors that influence their choices of restorative materials.
Therefore, the aim of this study was to identify the patients’ teeth and dentist’s factors related to the selection of
restorative materials among dentists working in Saudi Arabia.

2. Material and Methods
2.1. Research design and participants
A cross-sectional study using a self-administered questionnaire was conducted among dentists working in Saudi
Arabia between January 21, 2018 and March 1, 2018. Regarding the inclusion and exclusion criteria, the study
included the dentists who answered “Always,” “Often” or “Sometimes” to the question that measured the extent of
dealing with caries diagnosis and treatment. Those who answered “Rarely” were excluded. Six hundred dentists
were emailed to participate in the questionnaire using the general dental practitioners emailing list of the Saudi
Dental Society which includes dentists from all over Saudi Arabia.

2.2. Sampling
It would be very difficult to divide the country into clusters and retrieve emails from each region (there ae no
available resources to take the emails from), therefore, we used simple random sampling method as the best method
for such studies, to collect responses from dentists working in the public health service, private sector and other
sectors such as the academic institutions in Saudi Arabia. We used the email list of the Saudi Dental Society –GDPs.
The emailing list includes 600 dentists, which represents a relatively high percentage of the working dentists in
Saudi Arabia.

2.3. Instrument
A self-administered questionnaire was constructed and adopted from similar studies by Simen E Kopperud (12) as
well as another survey used by Fahad Alkhodairy, with slight modifications to the questions in order to serve the
purpose of this study. The two questionnaires were pretested using pilot studies to ensure reliability (12, 13). The
questionnaire included demographic data (age, gender, work experience, and practice sector), 5-point Likert-scale
questions regarding the factors influencing the choices of restorative materials, as well as multiple choice questions
regarding which restorative material the dentist would use most frequently in clinical cases of class I, class II and
class V. Views on the main reason of using resin composite and amalgam were also sought.

2.4. Data collection
The questionnaire was e-mailed to 600 general dental practitioners (GDPs) registered in the Saudi Dental Society,
which is a leading dental association in Saudi Arabia. An emailing list of the GDPs in the Saudi Dental Society was
used to send the questionnaire to the participants from the period of January 21, 2018 to March 1, 2018. The
questionnaire was formulated using Google Forms, and sent as a hyperlink for one time without reminding emails.
The purpose of using Google Forms was to guarantee the security of the collected data, prevent the potential of virus
spread to participants’ computers, and for the reliability of the system.

2.5. Statistical analysis
The responses of the participants were processed using IBM© SPSS© Statistics version 23 (IBM© Corp., Armonk,
NY, USA). Percentages were used as well as Chi square test and Kruskal-Wallis test, to compare differences in
distribution between groups. P-values of less than 0.05 were considered statistically significant.
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2.6. Ethics of online medical research
The study was approved by the Ethical Committee and Research Centre of College of Dentistry, Qassim University
(Ref: EA/5010/2018). Confidentiality of the participants was maintained as no names or work places were included
in the demographic data. Participation was voluntary with written informed consent at the beginning of the
questionnaire (an information sheet was included in the inviting email explaining the purpose of the study, the study
topic, identities of the main researchers, and mentioning that the privacy of the participants and the confidentiality of
their information are respected in the study). For insuring there was no potential virus spread (as it is possible in
online surveys), we used Google Forms as the infrastructure of our web-based survey.

3. Results
A total of 238 dentists completed the questionnaire in which 139 of them were male dentists and 99 were female.
Nine dentists were excluded according to the exclusion criteria, so we were left with 229 participants. The response
rate was 38%, which is considered acceptable in web based surveys. Most of the participants (54.1%) worked in the
public health service, 34.5% were in the private sector and 11.4% worked in other sectors such as the academic
institutions, and these figures relatively represent the distribution of dentists across these working sectors in Saudi
Arabia. Resin composite was found to be the most commonly used restorative material when restoring primary
caries confined the to the outer half of dentin in class I, class II and class V. Amalgam was the second most
frequently used material for class II. Resin-modified glass ionomer was the second most commonly used material
for class I and class V as it was chosen by 66 dentists (28.8%) to be used for class V restorations and by 12 dentists
(5.2%) for class I. Table 1 demonstrates the percentages of the restorative materials used for restoring primary caries
confined to the outer surface of dentine in class I, Class II and class V.

Table 1. Percentages of restorative materials used to restore primary caries confined to the outer dentin surface in
class I, class II and class V as well as rationale of using composite and limiting amalgam.

Restorative materials usage Class I Composite 88.2%
Amalgam 3.9%
Compomer 1.7%
RMGI 5.2%
Indirect restorations 0%
Other 0.9%

Class II Composite 85.2%
Amalgam 7.9%
Compomer 1.3%
RMGI 3.5%
Indirect restorations 1.3%
Other 0.8%

Class V Composite 68.2%
Amalgam 0%
Compomer 3.9%
RMGI 28.8%
Indirect restorations 0%
Other 0%

Rationale of using composite and limiting
amalgam.

Main reason that limits the use of
amalgam

Esthetic 52%
Patient’s desire 16.2%
Mercury hazards 16.2%
Other reasons 15.7%

Main reason for using composite Conservative
preparation

55.9%

Esthetic 7.4%
Patient’s desire 30.1%
Other reasons 6.5%

Using amalgam for large cavities Yes 58.1%
No 41.9%

Using amalgam for small cavities Yes 95.6%
No 4.4%
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Gender of the dentist was statistically associated with the use of amalgam, as more of the male dentists did not use
amalgam in their clinical practice, neither in the small cavities nor the large ones compared to their female peers
(p=0.032). Age, years of experience and type of practice were not statistically significant (p=0.07, p=0.16, p=0.68
respectively). Esthetics was the most common factor for the limitation of using amalgam (52%). Resin composite
was mainly used because of the advantage of conservative preparation (55.9%). Table 1 demonstrates the usage of
restorative materials in class I, class II and class V to restore primary caries confined to the outer dentin surface as
well as the rationale of using and limiting composite and amalgam. The number of dentists working in public health
who agree that the desire of the patient for a certain material plays a role in the selection process is more statistically
significant than those working in the private sector and academic institutions. There is a statistically significant
association between the gender of the dentists and their belief that composite is not suitable for patients with high
caries activity, as more male dentists agreed with this statement. Table 2 shows the attitudes of dentists regarding the
patient and tooth factors influencing the selection of restorative materials respectively.

Table 2. Attitudes of the respondents regarding the patient factors influencing the selection of restorative materials.
Studied
factors

Statement Significance
Variable p-value

Patient factor Composite is not suitable for patients with high caries activity Age 0.193
Gender 0.018*
Practice 0.202

Composite is not suitable for patients with bad oral hygiene Age 0.418
Gender 0.62
Practice 0.118

Amalgam is not suitable for young patients Age 0.425
Gender 0.61
Practice 0.335

Amalgam is not esthetically acceptable to be used for female patients Age 0.724
Gender 0.068
Practice 0.296

Composite is not suitable for patients with heavy bite Age 0.918
Gender 0.99
Practice 0.451

The patient's desire for a certain material plays a role in the restoration
selection

Age 0.556
Gender 0.69
Practice 0.045*

Amalgam has occupational and environmental hazards Age 0.854
Gender 0.47
Practice 0.412

Tooth factors Composite is not suitable for molars Age 0.119
Gender 0.412
Practice 0.665

Composite is only suitable for small cavities Age 0.48
Gender 0.37
Practice 0.84

Composite is a good alternative to amalgam Age 0.166
Gender 0.176
Practice 0.533

* Values show statistical significance at the p <0.05

4. Discussion
4.1. Frequently used restorative materials
The present findings show remarkable tendency to the use of tooth-colored restorative materials in most
circumstances. The use of amalgam is gradually being replaced by resin composite mainly due to patient and dentist
related factors (14). Moreover, the text of the Minamata Convention on Mercury promotes the use of cost-effective
and mercury-free alternatives for dental restorations, restricts amalgam to its encapsulated form only, and
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encourages safe environmental practices (15). Most of the dentists in this study believed that composite is a good
alternative to amalgam and that is in accordance with the findings of Simen E Kopperud (12). However, some
dentists in Saudi Arabia still use amalgam in the challenging cases of posterior teeth. Composite was the
predominant material used to restore primary caries in this study, which is similar to what Simen E Kopperud found
in his study that composite is the material of choice in restoring mesio-occluso-distal (MOD) cavities (13).
Conservative cavity preparation was found to be the most common reason for using composite in a previous survey
conducted in Northern Saudi Arabia and that is consistent with the reason found in our study, since conservative
dentistry is the main trend (10). However, Glimmer AS revealed that patient preference is the main reason for using
composite, followed by conservative procedure, as patient satisfaction is a major priority in some practices (16). A
previous study showed that esthetics is the main limitation for the use of amalgam, which is similar to the results of
the present study as the emphasis on appearance and esthetics cannot be underestimated nowadays (13).

4.2. Patient factors
In the Simen E Kopperud questionnaire, most of the dentists disagreed that composite is not suitable for patients
with poor oral hygiene and high caries activity, which is contrary to the results of this study (12). A study in Sweden
revealed that patients with high caries activity had lower composite longevity rates compared to those with moderate
and low caries activity, another study also showed that amalgam was more frequently used than composite in
patients with bad oral hygiene and high caries risk (17, 18). Most dentists agreed that amalgam is esthetically not
acceptable to be used for female patients, which is similar to previous findings as significantly fewer female patients
received amalgam than male patients, also patients older than 16 years old received more amalgam than patients 14
years old or younger. Another study showed that 25% of the restorations received by adolescents were amalgam,
30% were composite and 42% were glass ionomer. However, most of the dentists in the present study disagreed
with the statement that amalgam is not suitable for young patients (19, 20).

4.3. Tooth factors
Most of the respondents disagreed that composite is not suitable for molars. However, the frequency of using
composite in premolars is still more than in molars, as has been reported in previous studies, which might be due to
the involvement of premolars in the esthetic zone and smiles of some people (18). Moreover, another published
study reported that the frequency of placing amalgam was 5 times greater in molars than in premolars (9). Most of
the participating dentists disagreed with the statement that composite is only suitable for small cavities. In the past,
using composite was mainly limited to small cavities. A recent study comparing the survival of amalgam and
composite, however, revealed better performance of composite restorations in comparison to amalgam for large
cavities (21).

4.4. Clinician factors
Fahad Alkhodairy found that significantly more dentists working in private sectors use amalgam less frequently than
those in the public health, but that is inconsistent with the results of our study, which did not find any statistical
significance between the use of amalgam and the type of practice (13). In a cross-sectional study conducted in 2011,
the majority of the restorations placed by female practitioners were amalgam, which is similar to the present
findings (11).

4.5. Study strength and limitation
One of the strengths of the study was using the web-based survey, which has advantages over traditional paper-
based surveys in terms of confidentiality of sensitive information of participants, the ease of use, and decreasing the
possibilities of receiving incomplete questionnaires. The study shed light on a topic which has been given little
attention in the field of research in Saudi Arabia. However, restorative dentists would have been a better-targeted
population than general practitioners as they consider these factors more often, but we were unable to reach a large
group of restorative dentists in Saudi Arabia. The relatively small study sample is another limitation. However, other
factors can be involved in future research such as the material factors (In terms of properties and ease of use) and the
patients’ socioeconomic status.

5. Conclusions
The trend of using composite is increasing in Saudi Arabia and has been reported worldwide in various conditions
even in the challenging ones such as large cavities and molars, mainly because its preparation is conservative.
However, composite is still not preferred for patients with high caries activity and poor oral hygiene. Male dentists
use amalgam less frequently than their female peers do, and amalgam seems to be esthetically not acceptable for
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female patients. The majority of dentists believe in the occupational and environmental hazards of amalgam. Further
research is required to negotiate more factors such as the material factors and the socioeconomic status of the
patient.
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