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Objective  The aim of this study was to assess: (1) the perceptions of dentists in Saudi 
Arabia concerning the amalgam controversy, (2) their attitude toward the ethical 
responsibility of patient information, and (3) patients’ knowledge and attitude toward 
the use of dental amalgam.
Materials and Methods  A total of 1,139 dentists were sampled on convenience by 
electronic survey. The questionnaire contained questions about the safety of dental 
amalgam, use of amalgam, case selection, alternate materials, and informing their 
patients about risks of amalgam. Also, 425 patients were sampled on convenience and 
information collected on their knowledge about amalgam and its acceptance in their 
oral cavities.
Results  A total of 201 dentists and 425 patients participated in the study. A total of 
60% of dentists and specialists declared it safe. A total of 32.4% (31) of general den-
tal practitioners and 41% (43) specialists considered it a moral obligation to inform 
patients about the potential health risks associated with amalgam. Mercury toxicity 
was identified as the most common health hazard. About 57.3% dentists and 36.2% 
specialists opted for superior longevity as the principle advantage. Majority of patients 
(52.2%) in Saudi Arabia had no knowledge about dental amalgam. While 23.1% (98) 
had concern about poor color, 8.7% (30) knew it contained silver while only 7.8% (27) 
patients were aware of its mercury content.
Conclusion  Majority of dentists in Saudi Arabia found it safe to use amalgam while 
the patients had little knowledge about the possible issues with amalgam. It is recom-
mended to improve public awareness about impact of mercury containing products 
on the environment.
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Introduction
Dental amalgam remains the standard for economical restor-
ative treatment of posterior teeth in many countries despite 
continued debate over the environmental problems arising 
from mercury-containing waste.1 Safety of amalgam has been 
questioned since the 1840s and continues to the present day. 

However, the value of this material in public health programs 
remains high due to its physical properties, longevity, and 
ease of use.2

The main concern about dental amalgam is the mercury 
content.3 Following the Minamata treaty, the United Nations 
Environment Program issued recommendations to encour-
age a global phase down of dental amalgam. The primary 
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concern was the environmental impact of continued use of 
dental amalgam despite there being other larger potential 
sources of mercury contaminants in the environment.4

While there were recent reports highlighting the issue of 
amalgam safety,5 the scientific literature has yet to demon-
strate unequivocally the detrimental effect of amalgam on the 
health of patients.6 Due to the repeated reassertions of amal-
gam safety by health organizations and the potential environ-
mental concerns of mercury, repeated discussions about its 
use occurred. This controversy coupled with increased esthetic 
demand by patients resulted in a marked change in the use of 
restorative materials during the past two decades. The contin-
ued interest by the public in the safety issue of dental amal-
gams and misinformation campaigns led to what appears to 
be a trend of amalgam replacement with resin-based compos-
ites or ceramic restorations.7 The World Dental Federation in 
the light of best scientific evidence available have also sup-
ported the phase down process of dental amalgam by sup-
porting research and development of amalgam alternatives, 
utilization of minimal invasive measures with emphasis on 
preventive measures for disease control.4 While offering sup-
port to the phase down foreign direct investment (FDI) also 
retains the position of amalgam safety in terms of use in den-
tal patients.8 The U.S. Food and Drug Administration catego-
rized dental amalgam as a Class II, moderate risk substance, 
thereby putting amalgam in the same class as gold and tooth 
colored resin-based composite restorations.9

Despite these reassurances, amalgam use has declined 
and even ceased in certain developed countries primar-
ily due to the environmental impact and in compliance 
with the Minamata treaty.9 The successful phase down of 
amalgam in countries like Sweden has been attributed to 
increased patient awareness of the environmental impact of 
mercury-based materials,10 suggesting that patient knowl-
edge and attitude about the amalgam controversy can play 
an important role in this matter.11,12

In Saudi Arabia, there are no regulations to control the 
use of dental amalgams; however, guidelines by the minis-
try of health on the use of separators in the dental chairs, 
proper mercury hygiene, and disposal of amalgam scrap are 
enforced. Furthermore, there is a marked movement in the 
dental academic institutions toward increased emphasis on 
training dental students to use mercury-free alternatives 
guided by the Minamata Convention on Mercury.13

A few studies were published about the use of amalgam in the 
kingdom.13-16 The previous studies covered certain areas of the 
country mainly the capital and southern region. Furthermore, 
only few studies investigated the attitudes of dental patients 
toward amalgam.16 Hence, the objectives of this study were 
to assess: (1) the perceptions of dentists in Saudi Arabia con-
cerning the amalgam controversy, (2) their attitude toward the 
ethical responsibility of patient information, and (3) patients’ 
knowledge and attitude toward the use of dental amalgam.

Materials and Methods
This was a cross-sectional survey of the practicing dentists 
in the Kingdom of Saudi Arabia and patients being treated 

in different teaching hospitals and clinics of Riyadh. This 
study was conducted at the College of Dentistry, King Saud 
University, following an approval of the College of Dentistry 
Research Center (Reg. FR 0292) from January 2017 to  
March 2017. The questionnaire was pilot tested for structure 
and clarity of the contents on a sample of 10 dentists and 
patients.

Dentists’ Survey
The inclusion criteria were general practitioners and 
advanced graduate degree holders with valid email addresses 
registered in the Saudi Dental society membership directo-
ry-emailing list. This database included dentists working in 
both public and private health institutions. The exclusion cri-
teria included undergraduate students. A total of 1,139 active 
society members were sampled on convenience by email-
ing the self-administered electronic survey. To increase the 
response rate, reminder emails were sent in two stages: one 
in January 2017 and another in March 2017.

The questionnaire comprised of 17 close-ended ques-
tions. It comprised of two main sections. The first section 
included close-ended questions about the dentist’s dental 
practices including: (1) dentists demographics: gender, age, 
and nationality; (2) academic background: additional gradu-
ate training degrees, current position, and years of practice; 
and (3) practice characteristics: practice location and type, 
private practice, government hospitals, health centers, or 
academic institution.

The second section asked the dentists’ sources of infor-
mation about the safety of dental amalgam, explored their 
opinions on amalgam use, case selection, and safety issues. 
Finally, the participants were asked if they think they were 
obligated to get the patient’s informed consent. The open-
ended question was for any additional comments or thoughts 
on the issue of amalgam safety from the participants.

Patients’ Survey
The inclusion criteria were patients attending the hospi-
tal or private practice seeking restorative treatment. The 
exclusion criteria were young children, patients with lin-
guistic barrier, and mentally challenged patients. This 
survey comprised six close-ended questions; three about 
patient demographics, two on patient information about 
amalgam safety, and the last on patients’ acceptance of 
the amalgam restorations in their oral cavities. Following 
informed consent and using convenience sampling,  
425 patients were surveyed to meet the objective of this 
study. The patients were interviewed by attending dentists 
in two major hospital complexes and three private prac-
tices in Riyadh, Saudi Arabia.

Statistical Analysis
The data obtained were entered electronically and ana-
lyzed using the Statistical Package for Social Science 
(SPSS Inc.; Windows version 23, Chicago, Illinois, United 
States). Descriptive statistics and frequency tables were 
generated to summarize the responses. Chi-square test 
was used for the statistical analyses of data in comparing 
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categorical variables and the differences in distribution 
among the groups. A p-value of less than 0.05 was consid-
ered as significant.

Results
For the dentists’ survey out of 1,139 questionnaires only 201 
were received, bringing the response rate to around 17%. The 
demographic features of the respondents are shown in ►Table 1. 
A total of 40% of the respondents were from Riyadh area, while 
60% were from the different areas of Kingdom. ►Table 1 also 
highlighted the frequency distribution for place of practice and 
clinical position of the participants.

Regarding amalgam safety, 60.2% of general dental practi-
tioners and specialists declared it to be safe for both dentist 
and patient, while only 14.9% declared it to be unsafe for both 
(►Table 2). A total of 31 (15.4%) of general dental practitioners 
and 43 (21.4%) specialists considered it a moral obligation to 
inform patients about the potential health risks associated 
with amalgam use, while 24 and 34.3% of the general dental 
practitioners and specialists, respectively, did not consider a 
moral obligation to inform the patients. Majority of the gen-
eral dental practitioners (43.8%) expressed uncertainty about 
the question (►Table 2).

►Fig.  1 highlights the difference in responses among 
respondents regarding the health hazard associated with the 
use of amalgam. Mercury toxicity was identified as the most 
common health hazard.

While comparing amalgam with other restorative materi-
als, 46.3% (93) dentists (GDP 57.3 and specialist 36.2%) opted 
for superior longevity as the principle advantage. Chi-square 
showed significant differences between GDP and specialists 
(p < 0.05; ►Table 3). ►Fig. 2 shows the differences in selec-
tion of alternate materials by respondents.

►Tables 4 and 5  highlighted the demographics for the 
patient questionnaires and their knowledge about the harm-
ful effects of mercury in dental amalgam. About 425 ques-
tionnaires were collected from the patients attending dental 
clinics in different areas of Riyadh, Saudi Arabia. The majority 
of patients (52.2%) had no knowledge about dental amalgam. 
While 22.4% (77) were concerned about poor color, 8.7% (30) 
knew it contained silver, and only 7.8% (27) patients were 
aware of its mercury content (►Table 5).

Regarding attitude toward accepting dental amalgam fill-
ing, the patients were divided in their responses. ►Table 6 
shows the details of responses by both genders.

Discussion
The overall use of dental amalgam worldwide has declined 
significantly during the past two decades. Some countries 
like Norway, Denmark, Netherlands, Finland, and Japan suc-
cessfully phased down dental amalgam despite the many 
challenges inherent in reducing amalgam use in dentistry.10 

Table 1   Demographic and professional data of the dental 
practitioners (n = 201)

Frequency
n (%)

Gender Males 76 (37.8)

Females 125 (62.2)

Nationality Saudi 161 (80.1)

Non-Saudi 40 (19.9)

Experience (y) <5 80 (39.8)

5–10 47 (23.4)

11–15 10 (5)

>15 64 (31.8)

Clinical position General dentist 110 (54.7)

Specialist 33 (16.4)

Consultant 30 (14.9)

Teaching staff 28 (13.9)

Site of work Governmental clinic/
hospital

88 (43.8)

Private clinic/hospital 40 (19.9)

Government and 
private

12 (6)

Educational institute 60 (29.9)

Others 1 (0.5)

Table 2   Frequency of responses on amalgam safety and patient information

Variable GDP
n (%)

Specialist
n (%)

Total
n (%)

p-Value

Opinion about amalgam safety Safe for dentist and 
patient

54 (26.9) 67 (33.3) 121 (60.2) 0.268

Safe for dentist and unsafe 
for patient

3 (1.5) 1 (0.5) 4 (2)

Unsafe for dentist and safe 
for patient

4 (2) 9 (4.5) 13 (6.5)

Unsafe for dentist and 
patients

15 (7.45) 15 (7.45) 30 (14.9)

Not sure 22(10.9) 11(5.5) 33(16.4)

Moral obligation to inform patient of 
possible health risks

Yes 31 (15.4) 43 (21.4) 74 (36.8) 0.017a

No 23 (11.4) 36 (17.9) 59 (29.4)

Not sure 42 (20.9) 26 (12.9) 68 (33.8)
aPearson’s Chi-square (two-sided) significant differences between GDP and specialist.
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Countries like Sweden and Norway established a ban on 
amalgam use, while other countries like Denmark and 
Finland issued guidelines recommending that mercury-free 
alternatives should be the first choice for placing new resto-
rations, except where it became difficult to place other alter-
native materials.11,12 In effect, amalgam was used in only 5% 
of restorations by 2013. This led to a significant decline in 
amalgam use to the point that it currently accounts for less 
than 3% of all the dental restorations placed in Denmark.10

This study was conducted to evaluate the impact of such 
global changes on the knowledge and attitudes of the den-
tists and patients residing in Saudi Arabia. In the current 
study, a smaller percentage of specialists considered amal-
gam to be safe compared with the GDPs, these results differ 

Fig. 1  Health hazards of amalgam identified by responding dentists.

Table 3   Knowledge about amalgam in comparison with other alternative materials (n = 201)

GDP
n (%)

Others
n (%)

Total
n (%)

p-Value

Superior longevity 55 (57.3) 38 (36.2) 93 (46.3) a0.017

Acceptable and less technique sensitive 8 (8.3) 23 (21.9) 31 (15.4)

Fast and easy 2 (2.1) 2 (1.9) 4 (2)

Obsolete 8 (8.3) 8 (7.6) 16 (8)

Others 23 (24) 34 (32.4) 57 (28.4)

Total 96 (100) 105 (100) 201 (100)
aPearson’s Chi-square (two-sided) significant differences between GDP and specialist.

Fig. 2  Common restorative materials used as alternative to amalgam.

Table 4   Demographic data for patients (n = 425)

n (%)

Gender Males 184 (43.3)

Females 231 (54.4)

Total 415 (97.6)

Age group <20 86 (20.2)

21–30 145 (34.1)

31–40 114 (26.8)

41–50 61 (14.4)

>50 19 (4.5)

Total 425 (100)

Occupation Students 118 (27.8)

Employed 162 (38.1)

Unemployed 66 (15.5)

Missing 79 (18.6)

Total 425 (100)
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from those reported by Khairuldean and Sadig,15 Udoye and 
Aguwa,17 and Faraj et al.18 The difference in these findings can 
be explained by the difference in the study populations or 
the population size. However, in a study investigating a sim-
ilar population and sample size as the current study, Yaseen 
et al reported similar results in terms of GDPs (53%) and a 
slightly smaller percentage of specialists (48%) considering 
amalgam to be safe.14 Regarding the combined responses of 
GDP and specialists in this study, the majority of dentists 
considered dental amalgam to be safe similar to the findings 
of Khairuldean and Sadig,15 Udoye and Aguwa,17 and Faraj  
et al18 and in agreement with FDI policy statement.15-18

Despite a general agreement on amalgam safety still a sig-
nificant number, primarily of specialists, believed that it is 
important to inform patients about the possible health risks. 
This conflict can be due to the need felt by some dentists to 
inform about the mercury content in light of the growing 
awareness and concern of the patients.19

A large majority of patients in the present study had no 
knowledge about amalgam, a small number was aware of 
mercury content of amalgam and an even smaller num-
ber of patients considered it to have harmful effects on the 
health. These findings are significantly differ from those of 
Khairuldean and Sadig,15 Udoye and Aguwa,17 and Doumani16 
who reported a much higher percentage of patients having 
knowledge of the harmful effects of amalgam.15-17 These dif-
ferences can be explained by the demographic data of the 
sampled patients since more educated patients would be 
more likely to be aware of current amalgam controversies. 
Interestingly, a large number of patients in the present study 
expressed concern over having amalgam placed in their 
mouth after the majority of them declared that they did not 
know much about the material. This incongruity of results 
could be due to increasing esthetic concerns of the patients 
in recent times, with greater patients requesting change of 
old amalgam restorations.13 The limited knowledge about 

amalgam being declared by a large majority of patients in 
this study highlights an important impediment in bringing 
about phase down measures in the Saudi Arabia since patient 
awareness has largely been attributed as the reason for effec-
tive phase down measures in countries like Sweden.20

Majority of the respondents identified longevity as the 
main factor for considering dental amalgam, a general 
agreement was observed between the GDPs and specialists. 
This finding is in disagreement with results published by 
Alkhudhairy who reported high caries risk being the main 
factor for opting of dental amalgam by dental practitioners.13 
However, the findings reported by Faraj et al were in agree-
ment with the current study.18

In this study, the most common reason cited by dentists 
for replacing amalgam was defective restoration (68.2%); 
on the other hand, Alkhudhairy reported amalgam to be 
the most commonly (80%) selected material for repairing 
defective amalgam restorations.13 Such differences depict the 
awareness and attitude of the dentists about the evolving sci-
entific evidence, since the current evidence is not clear about 
the repair strategy for amalgam restorations most of the den-
tists either rely on clinical judgment, experience, and patient 
preference for making decisions about amalgam repair.21 The 
adenosine deaminase (ADA) Principles of Ethics and Code of 
Professional Conduct (ADA Code) addressed this issue and 
stated that “based on current scientific data, the ADA has 
determined that the removal of amalgam restorations from 
the nonallergic patient for the alleged purpose of removing 
toxic substances from the body, when such treatment is per-
formed solely at the recommendation or suggestion of the 
dentist, is improper and unethical.”22

Composite was identified as the most common alternative 
to dental amalgam in the current study which is in agreement 
with Khairuldean and Sadig and Yaseen et al.14,15 However, 
Faraj et al reported glass ionomer to be the most preferred 
alternative restorative material.18 This disagreement can be 

Table 5   Patients’ knowledge about the harmful effects of mercury in dental amalgam

Students
n (%)

Employee
n (%)

Unemployed 
n (%)

Total count
n (%)

Knowledge about dental 
amalgam

Not much 74 (39.8) 78 (41.9) 34 (18.3) 186 (52.2)

Poor color 21 (27.3) 39 (50.6) 17 (22.1) 77 (22.4)

Contains silver 8 (26.7) 16 (53.3) 6 (20) 30 (8.7)

Contains mercury 6 (22.2) 19 (70.4) 2 (7.4) 27 (7.8)

Harmful to the health 9 (37.5) 8 (33.3) 7 (29.2) 24 (7)

Total 118 (34.3) 160 (46.5) 66 (19.2) 344 (100%)

Table 6   Patients’ attitude toward dental amalgam fillings (n = 400)
Would you mind if we place dental amalgam? Males

n (%)
Females
n (%)

Total
n (%)

Yes 51 (28.8) 73 (32.7) 124 (31)

No 56 (31.6) 79 (35.4) 135 (33.8)

Not sure 70 (39.5) 71 (31.8) 141 (35.3)

Total 177 (100) 223 (100) 400 (100)
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due to a difference in the population being sampled and the 
economic variations across the world since composite resto-
rations incur more expense than glass ionomer restorations.

The low response rate from the dentists is one of the lim-
itations of the current study which makes it difficult to gen-
eralize the findings. The findings of this study suggested that 
in Saudi Arabia dentists find it safe to use amalgam while the 
patients have little knowledge about the possible issues with 
amalgam. It is important to improve public awareness about 
impact of mercury containing products on the environment. 
Moreover, measures should be taken to ensure proper han-
dling, disposing of amalgam/mercury is performed by the 
clinics/hospitals according to FDI recommendations9 since a 
majority of dentists consider it safe for use.

Conclusion
Within the limitations of this study, we can conclude that 
dental amalgam is well accepted by dentists and patients in 
Saudi Arabia and the majority of dentists believe amalgam 
to be safe for dentists and patients alike. Superior longevity 
was the most commonly cited reason for amalgam selection 
by the study participants over other contemporary materials. 
Finally, the awareness of dental amalgam controversy among 
patients is significantly lacking, and most are either neutral 
or accepting of amalgam use in their oral cavities.
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