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Abstract 
Objective: To assess the actual practical attitude and knowledge of dental 
implants among senior dental students and general dentists graduated from 
some Saudi and Non-Saudi dental schools. Methods: A total of 300 senior 
dental students and general dentists participated in the study. Hard copies of 
the self-designed, multiple-choice questionnaires were distributed to all par-
ticipants. The questionnaire consisted of 31 questions in five parts. Data were 
collected and analyzed using Chi-square test and t-test, where p < 0.05 was 
calculated to be statistically significant and p < 0.001 to be statistically highly 
significant. Results: There is a statistically significant relationship between 
the participants’ answers, and their dental schools. Participants’ general know-
ledge, training, and teaching of dental implants, as well as information about 
restorations retained for the dental implants, were higher among participants 
from Saudi dental schools than participants from non-Saudi dental schools, 
while the information about dental implants was higher among participants 
from non-Saudi dental schools than participants from Saudi dental schools. 
Conclusion: We conclude that the actual practical attitude and knowledge of 
dental implants among participants in the current study was insufficient. 
Therefore, dental implant education in the undergraduate curricula of dental 
schools surveyed should be updated to include teaching, laboratory training, 
and preclinical and clinical training. 
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1. Introduction 

Until the last decade, dental implant treatment was restricted to specialists. But 
recently, there has been an increase in interest in dental implants among senior 
dental students and general dentists to educate themselves, train and develop 
their skills in this type of dental treatment [1]. Furthermore, the high success 
rate of dental implant treatment and increased acceptance of patients under-
going dental implant treatment means that general dentists must know the 
maintenance of dental implants and the principles of dental implants technique 
[2]. 

As we know, dental implants are artificial roots used as a therapeutic method 
to replace missing teeth due to periodontal diseases, trauma, infections, deve-
lopmental abnormalities, and tumors and used as support for prosthetics. In ad-
dition, this method is an acceptable and reliable treatment procedure for restor-
ing esthetics and function in patients with partial or complete edentulous [3] [4] 
[5] [6]. Therefore, dental implants have helped preserve adjacent teeth and al-
veolar bone, increase patients acceptance and satisfaction and have developed as 
a rapid treatment option for oral rehabilitation, as well as being non-destructive 
for more than ten years [7] [8] [9] [10]. Several factors may influence the clinical 
success of a dental implant, such as the patient’s general health, oral hygiene, 
smoking, occlusal loads, and the type of restorations retained on the implant 
[11] [12] [13]. 

The implant retention system can be either screw or cement-retained restora-
tions, chosen according to the advantages and disadvantages of each system [14]. 
There are advantages to screw-retained restorations such as rare biological com-
plications, ease of installation, ability to be used in poor position of implants, 
and in cases of minimal arch spacing (less than 4 mm) due to direct screw-on 
fixation [15] [16]. There are drawbacks to screw-in restorations, such as high 
cost, high skills requirements, and unwanted esthetic due to the screw access 
channel which can cause the ceramic to weaken [17] [18] [19] [20]. On the other 
hand, there are advantages to cement-retained restorations such as excellent es-
thetics, flexibility in positioning, and good occlusal contacts [17] [21] [22] [23]. 
But incomplete cement removal is the main drawback and causes biological 
complications such as periodontal tissue inflammation and bone loss [24] [25]. 

In the kingdom of Saudi Arabia, there are no quantitative or qualitative stu-
dies that provide a clear picture of the teaching and training dental implants in 
Saudi universities except two studies in 2009 G as well as 2018 G that showed 
that the teaching dental implants varied greatly among dental schools [24] [26]. 
Furthermore, there has been a decrease in the percentage of dental schools in the 
USA that included dental implantology in their curriculum, but there has been 
an increase in dental schools offering dental implantology courses as part of 
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their curriculum from 33% in 1974 to 86% in 2005, compared to 10% of the Eu-
ropean dental schools that introduced dental implantology courses in their cur-
riculum before 1990 and then rising to 80% in 2001 [27] [28]. The current study 
aims to evaluate the actual practical situation and knowledge of dental implants 
among senior dental students and general dentists who graduated from some 
Saudi and Non-Saudi dental schools concerning graduation schools. Thus, the 
primary objective of this study was to assess the effect of the participants’ gradu-
ation schools on the actual practical attitude and knowledge of dental implants 
among senior dental students and general dentists. 

2. Material and Methods 
2.1. Population and Study Design 

This cross-sectional study included 300 participants (150 participants from some 
Saudi dental schools and 150 participants from some non-Saudi dental schools, 
50% male and 50% female) as follows: Eighty-eight senior dental students (5th 
and 6th years and interns), and 212 dentists (102 dentists who graduated less 
than five years ago, in addition to 110 dentists who graduated more than five 
years ago). This study was conducted from November 2021 AD to March 2022 
AD. The participants were selected from the students and graduates of some 
Saudi dental schools in the kingdom of Saudi Arabia and some non-Saudi dental 
schools in the Republic of Yemen. Demographic details of the participants (age, 
gender, dental school levels of undergraduate education, and duration of gradu-
ation) were recorded. 

2.2. Ethical Aspects 

Informed consent was obtained from the participants, and the study proposal 
was registered and designed in accordance with the instructions of the Institu-
tional Review Board (IRB), college of dentistry, King Khalid University (IRB/ 
REG/2022-2023/52). Participants’ cooperation was voluntary, and anonymity and 
data were secured. Study objectives were explained to all study participants. 

2.3. Inclusion and Exclusion Criteria 

Inclusion criteria were as follows: Senior dental students (5th and 6th years), den-
tal interns, and general dentists who signed the consent form. Exclusion criteria 
were as follows: junior dental students (before the Fifth year) and participants 
who refused to sign of the consent form. 

2.4. The Sample Size 

The minimum sample size should be 295 participants to obtain statistically sig-
nificant results with an accuracy level of 5% and a confidence level of 90%. 

2.5. Questionnaire Design 

An English-language questionnaire was designed to collect data in the current 
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study. The questionnaire content was obtained from previous studies’ question-
naires with some modifications for internal reader reliability and then checked 
and tested by Cronbach’s alpha test. A hard copy of the questionnaire was dis-
tributed to each participant. Answers to the survey questions took approximately 
six minutes. The questionnaire included 31 questions in five parts to assess the 
actual practical situations and knowledge of dental implants among senior den-
tal students and general dentists who graduated from some Saudi and non-Saudi 
dental schools. The first part consisted of seven demographic questions related 
to age, gender, university level, date of graduation, years of experience, place of 
work, and place of university study. 

The second part included six multiple-choice questions related to general 
Knowledge in the subjects of dental implants as a branch of dentistry, the dis-
tance between dental implants, the distance between the dental implant and 
natural teeth, the distance between the dental implant and the maxillary sinus, 
indications and contraindications for dental implants, and the experience in dental 
implants. The third part included seven questions about dental implant training 
and education if there were limitations in funds or supplies for the study of den-
tal implants. 

These limitations included the difficulties of teaching dental implants during 
the undergraduate level, workshops, seminars, and clinical training in addition 
to enquiring about the role of dental implant companies in dental implant training 
during the undergraduate level, and we asked them if they wanted to be dental 
implants specialists. 

The fourth part asked four questions about participants’ information regard-
ing dental implants topics related to the source of this information and whether 
this information is sufficient and the most important factor for the success of 
dental implants, in addition to one question about the parts of dental implant. 

The final part (seven questions) assessed the participants’ Knowledge regard-
ing the topic of dental implant retained-restorations, their types and which im-
plant restoration are better aesthetically, fracture resistance, retention, control of 
periodontal complications, ease of fabrication as well as which of these factors 
more important in selecting retained restorations. Three hundred hard copies of 
the questionnaires along with cover letters containing instructions and objec-
tives of the study were distributed to the participants in this study. 

2.6. Statistical Analysis 

The statistical analysis of the collected data was performed using Chi-square test 
and t-test. A t-test of the mean and standard deviation was used to compare an 
analysis of participants’ ages according to their graduation schools with p < 0.05 
statistically significant and p < 0.001 highly statistically significant. A Chi-square 
test was used to compare the percentages distribution of participants according 
to their graduating schools, and the answers collected for each question among 
participants. 
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3. Results 

Three hundred participants returned the questionnaires. All questions have been 
fully answered. Distribution of participants according to graduation schools and 
education levels Table 1 and Figure 1. Of the total participants, 29.3% (n = 88) 
were senior dental students, 34% (n = 102) were graduates (<5 years), and 36.7% 
(n = 110) were graduates (≥5 years). 

On the other hand, 40 (26.7%) of senior dental students were graduates of 
some Saudi dental schools, 48 (32%) were graduates of some non-Saudi dental 
schools, and 52 (34.7%) of general dentists (<5 years) were graduates of some 
Saudi dental schools and 50 (33.3%) graduates of some non-Saudi dental  
 
Table 1. Distribution of participants according to schools of graduation and levels of 
education. 

 

Number of participants 

Chi-square Gs SDSs  
(n = 150) 

Gs NSDSs  
(n = 150) 

Participants (n = 300) n (%) n (%) Pearson Chi P-value 

SDSs (n = 88) (29.3%) 40 (26.7%) 48 (32%) 37.28 0.05* 

GDs (Gs < 5 years) (n = 102) (34%) 52 (34.7%) 50 (33.3%) 43.24 0.031* 

GDs (Gs ≥ 5 years) (n = 110) 
(36.7%) 

58 (38.6) 52 (34.7%) 21.36 0.049* 

Chi-square 

SDSs & Gs <5 years & Gs ≥5 years 26.18 <0.005** 

Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of some non 
Saudi dental schools, SDSs: Senior dental students, Gs: Graduates, n: Number, Gs: Gra-
duates, GDs: General dentists. *Statistically significant differences, **Highly statistically 
significant differences. 
 

 
Figure 1. Distribution of participants according to schools of graduation and levels of 
education. Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of 
some non Saudi dental schools, Gs: Graduates, Ys: Years, SDSs: Senior dental students. 
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schools, as well as 58 (38.6) of general dentists (≥5 years), were graduates of 
some Saudi dental schools and 52 (34.7%) were graduates of some non-Saudi den-
tal schools. Consequently, the graduates of some Saudi dental schools partici-
pating in this study were more than the graduates of some non-Saudi dental 
schools, except for participating senior dental students, where the graduates of 
some non-Saudi dental schools participating were more than the graduates of 
some Saudi dental schools, with a statistically significant difference (p < 0.05). 

Table 2 and Figure 2 describe the mean and standard deviation of the partic-
ipants’ ages. The mean ages of graduates of some Saudi dental schools and gra-
duates of some non-Saudi dental schools senior dental students participants 
were 24.22 and 24.12 years old, while the mean ages of graduates of some Saudi 
dental schools and graduates of some non-Saudi dental schools general dentists 
participants (<5 years) were 28.79 and 27.43 years old as well as the mean ages of 
graduates of some Saudi dental schools and graduates of some non-Saudi dental 
schools general dentists participants (≥5 years) were 30.72 and 29.00 years old. 
 
Table 2. The mean and standard deviation of the participants’ ages.  

Participants 

Mean ± SD of Age 

t-test P value Gs SDSs Gs NSDSs 

Mean ±SD Mean ±SD 

SDSs 24.22 0.878 24.12 1.201 −2.33 0.020* 

GDs (Gs <5 years.) 28.79 0.884 27.43 1.073 −2.36 0.022* 

GDs (Gs ≥5 years) 30.72 1.018 29.00 1.118 −0.874 0.386 

Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of some non 
Saudi dental schools, SDSs: Senior dental students, Gs: Graduates, GDs: General dentists, 
SD: Standard deviation. 
 

 
Figure 2. The mean and standard deviation of the participants’ ages. Gs SDSs: Graduates 
of some Saudi dental schools, Gs NSDSs: Graduates of some non-Saudi dental schools, 
Gs: Graduates, Ys: Years, SDSs: Senior dental students. 
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Thus, the mean ages of general dentists participants (≥5 years) were more 
than general dentists participants (<5 years.) and senior dental students partici-
pants. Moreover, the mean ages of graduates of some Saudi dental schools par-
ticipants were more than graduates of some non-Saudi dental schools partici-
pants with statistically significant differences (p < 0.05) except general dentists 
participants (≥5 years), where there were no statistically significant differences 
(p > 0.05). 

Regarding the answers to the general Knowledge dental implants questions 
(Table 3). In the answers to the first question, 88.6% of graduates of some Saudi 
dental schools and 88% of graduates of some non-Saudi dental schools reported 
that they know that there is a branch of dentistry called implantology. The re-
maining graduates of some Saudi dental schools and graduates of some non- 
Saudi dental schools reported that they didn’t know whether there was a branch 
of dentistry called implantology. 
 
Table 3. Participants’ answers to the general knowledge dental implants questions. 

Questions 

Gs SDSs  
(n = 150) 

Gs NSDSs 
(n = 150) Chi (P value) 

n (%) n (%) 

Did you know that there is a 
branch of dentistry called 
implantology? 

I don’t know 17 (11.4%) 18 (12%) 
23.7 (0.541) 

Yes 133 (88.6%) 132 (88%) 

How much distance between 
two implants must be  
present during the surgical 
procedure? 

1 mm 7 (4.7%) 21 (14%) 

8.8 (0.032*) 
2 mm 28 (18.7%) 25 (16.7%) 

3 mm 97 (64.7%) 82 (54.7%) 

4 mm 18 (12%) 22 (14.7%) 

How much distance between 
the dental implant and  
natural teeth must be present 
during the surgical  
procedure? 

1 - 1.5 mm 54 (36%) 54 (36%) 

3.9 (0.271) 
2 - 2.5 mm 42 (28%) 38 (25.3%) 

3 - 3.5 mm 22 (14.7%) 34 (22.7%) 

4 - 4.5 mm 32 (21.3%) 24 (16%) 

How much distance between 
the dental implant and the 
maxillary sinus must be 
present during the surgical 
procedure? 

0 - 1 mm 81 (54%) 69 (46%) 

16.4 (0.001**) 
1.25 - 2 mm 38 (25.3%) 50 (33.3%) 

2.25 - 3 mm 19 (12.7%) 18 (12%) 

3.25 - 4 mm 12 (8%) 13 (8.7%) 

Do you know the essential 
indications and essential  
contraindications of dental 
implants? 

I don’t know 43 (28.7%) 30 (20%) 

13.5 (0.001**) No 48 (32%) 54 (36%) 

Yes 59 (39.3%) 66 (44%) 

Do you have any experience 
in dental implants? 

No 75 (50%) 107 (71.3%) 
14.3 (<0.001**) 

Yes 75 (50%) 43 (28.7%) 

Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of some non 
Saudi dental n: Number, *Statistically significant differences, **Highly statistically signif-
icant differences. 
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In the answers to the second question regarding the distance between two im-
plants that should be present during the surgical procedure, 64.7% of graduates 
of some Saudi dental schools and 54.7% of the graduates of some non-Saudi 
dental schools chose the correct answer, while the remaining the graduates of 
some Saudi dental schools and the graduates of some non-Saudi dental schools 
chose the wrong answers. 

Regarding the answers to the third question about the distance between the 
dental implant and natural teeth, 36% of graduates of some Saudi dental schools 
and 36% of graduates of some non-Saudi dental schools chose the correct an-
swer, while the remaining participants chose the wrong answers. 

In the answers to the fourth question regarding the distance between the den-
tal implant and the maxillary sinus, 54% of the graduates of some Saudi dental 
schools and 46% of the graduates of some non-Saudi dental schools chose the 
correct answer, while the remaining participants chose the wrong answers. 

In the answers to the fifth question, 39.3% of the graduates of some Saudi 
dental schools and 44% of the graduates of some non-Saudi dental schools re-
ported that they know the indications and essential contraindications of dental 
implants. In contrast, 50% of graduates of some Saudi dental schools and 28.7% 
of graduates of some non-Saudi dental schools said that they had experience in 
dental implants in the answers to the sixth question. 

There are significant differences in the answers to the second question (p < 
0.05) and highly significant differences in the answers to the fourth, fifth, and 
sixth questions (p < 0.001), while there are no significant differences in the an-
swers to the other remaining questions (p > 0.05). 

The academic education of dental implant training among the participants in 
the current study is summarized in Table 4. 

59.3% of the graduates of some Saudi dental schools and 72.7% of the gra-
duates of some non-Saudi dental schools think there are limitations on funding 
or supplies for studying dental implants. Moreover, 79.3% of graduates of some 
Saudi dental schools and 83.3% of graduates of some non-Saudi dental schools 
in this study reported that they did not take dental implants training during 
their undergraduate studies, except dental implants lectures in some courses 
(35.3% and 30.7%). Therefore, most participants reported that they want to par-
ticipate in workshops and seminars on dental implants (79.3% and 74.6%). 

On the other hand, regarding the question of implant companies supporting 
implant training during undergraduate studies, the participants reported that it 
included the implants (30.7% and 25.3%), the simulated models (26.7% and 
32%), the components restorative (20% and 21.3%), the lab training funding 
(16.6% and 16%) and clinical training funding (6% and 5.4%). 

Regarding the questions about implant procedures, 20.7% of graduates of 
some Saudi dental schools and 16.7% of graduates of some non-Saudi dental 
schools reported that they carried out implant procedures. Moreover, more than 
half of the participants confirmed that they want to be specialists in dental im-
plants (74% and 63.4%). 
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Table 4. Participants’ answers regarding dental implant training and education. 

Questions 

Gs SDSs 
(n = 150) 

Gs NSDSs  
(n = 150) Chi  

(P value) 
n (%) n (%) 

Do you think there are  
limitations in funding or 
supplies to study dental 
implants? 

No 61 (40.7%) 41 (27.3%) 

31.3 (<0.001**) 
Yes 89 (59.3%) 109 (72.7%) 

Did you receive training in 
dental implants during your 
undergraduate studies at 
your college? 

No 119 (79.3%) 125 (83.3%) 

0.79 (0.374) 
Yes 31 (20.7%) 25 (16.7%) 

Which of the following 
teaching methods were  
used during the dental  
implant program in your 
college? 

Lectures 53 (35.3%) 46 (30.7) 

9.15 (<0.001**) 
Symposiums 25 (16.7%) 30 (20%) 

PLT 50 (33.3) 45 (30%) 

CT 22 (14.7) 29 (19.3%) 

Do you want to participate 
in workshops and seminars 
on dental implants? 

Yes 119 (79.3%) 112 (74.6%) 
11.1 (0.004*) 

No 31 (20.7%) 38 (25.4%) 

Which of the following 
support did you receive 
from implant companies  
for dental implant training 
during your undergraduate 
studies? 

SM 40 (26.7%) 48 (32%) 

7.31 (0.001**) 

IS 46 (30.7%) 38 (25.3%) 

RC 30 (20%) 32 (21.3%) 

LTF 25 (16.6%) 24 (16%) 

CTF 9 (6%) 8 (5.4) 

Did you do dental implant 
procedures? 

Yes 31 (20.7%) 25 (16.7%) 
0.79 (0.374) 

No 119 (79.3%) 125 (83.3%) 

Do you want to be a dental 
implant specialist? 

Yes 111 (74%) 95 (63.4%) 
9.4 (0.009*) 

NO 39 (26 %) 55 (36.6%) 

Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of some non 
Saudi dental PLT: Phantom lab training, CT: Clinical training SM: Simulated models 
supplying, IS: Implants supplying, RC: Restorative components supplying, LTF: Lab train-
ing funding, CTF: Clinical training funding, n: Number. **Highly statistically significant 
differences, *Statistically significant differences. 
 

There were highly significant differences between the answers to the first, 
third, fourth, fifth, and seventh questions (p < 0.001), while there were no sig-
nificant differences in the answers to the second and sixth questions (p > 0.05).  

Regarding participants’ information about dental implants (Table 5). In the 
participants’ answers to the first question, 32% of graduates of some Saudi dental 
schools and 22.7% of graduates of some non-Saudi dental schools said that they 
obtained their information about dental implants from the internet, while 37.3% 
of graduates of some Saudi dental schools and 48.7% of graduates of some 
non-Saudi dental schools said that they do not have accurate information about 
dental implants. The remaining participants reported that they obtained their  
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Table 5. Participants’ information about dental implants. 

Questions 

Gs SDSs  
(n = 150) 

Gs NSDSs (n 
= 150) Chi  

(P value) 
n (%) n (%) 

What is the source of your 
information about dental  
implants? 

Texts 11 (7.3%) 10 (6.7%) 

7.4 (0.385) 

I don’t H K 56 (37.3%) 73 (48.7%) 

Internet 48 (32%) 34 (22.7%) 

PG 2 (1.3%) 2 (1.3%) 

SA 9 (6%) 11 (7.3%) 

Seminars 3 (2%) 4 (2.7%) 

UG 15 (10%) 8 (5.3%) 

Workshops 6 (4%) 8 (5.3%) 

Is your information about 
dental implant sufficient? 

No 127 (84.3%) 124 (82.7%) 20.1 
(<0.001**) Yes 23 (15.3%) 26 (17.3%) 

How many parts are there  
in a dental implant? 

One 21 (14%) 22 (14.7%) 
14.6 

(0.001**) 
Two 51 (34%) 23 (15.3%) 

Three 78(52%) 105 (70%) 

What is the most factor  
for the success of dental  
implants? 

CS 98 (65.3%) 62 (41.3%) 

21.8 
(0.001**) 

PP 11 (7.3%) 19 (12.7%) 

T & DIM 12 (8%) 28 (18.7%) 

Skills of  
clinician 

10 (6.7%) 14 (9.3%) 

Surgical  
technique 

9 (6%) 6 (4%) 

Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of some non 
Saudi dental HK: Have Knowledge, PG: Postgraduate, UG: Undergraduate, T & DIM: 
Type and material of dental implant. PP: Patient preference, CS: Case selection, SA: Scien-
tific articles/journals, n: Number, **Highly statistically significant differences, *Statistically 
significant differences. 
 
information about dental implants from texts (7.30% and 6.70%), postgraduate 
studies (1.30% of all participants), scientific articles/journals (6% and 7.3%), se-
minars (2% and 2.7%), undergraduate studies (10% and 5.3%) and workshops 
(4% and 5.3%). 

Answers to the second question for most of the participants (84.3% of gra-
duates of some Saudi dental schools and 82.7% of graduates of some non-Saudi 
dental schools) revealed that the participants’ information about dental implants 
is insufficient, compared to 15.3% and 17.3% of them have sufficient informa-
tion about dental implants. 

Regarding the third question about the number of parts number dental im-
plants, 52% of graduates of some Saudi dental schools and 70% of graduates of 
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some non-Saudi dental schools chose the correct answer, while the remaining 
participants chose the wrong answers.  

In the answers to the fourth question about the most factor for the success of 
dental implants, 65.3% of graduates of some Saudi dental schools and 41.3% of 
graduates of some non-Saudi dental schools answered that case selection is the 
most factor for the success of dental implants, compared to the remaining of the 
participants who reported that the type and material of dental implant (8% and 
18.7%), the patient preference (7.3% and 12.7%), the skills of the clinician (6.7% 
and 9.3%) and the surgical technique (6% and 4%) are the most the success fac-
tor for dental implants. There were highly significant differences in the answers 
to all questions (p < 0.001), whereas there were no significant differences in the 
answers to the first question (p > 0.05). 

Participants’ answers to questions about the dental implant retained-restoration 
are summarized in Table 6. Regarding the answers to the first question, 56.7% of 
graduates of some Saudi dental schools and 58.7% of graduates of some non- 
Saudi dental schools answered that they have an idea about dental implant-retained 
restorations systems, while the remaining reported that they have no idea about 
dental implant-retained restorations systems. 

Regarding the best aesthetic appearance of retained restorations systems (an-
swers to the second question), 54.7% of graduates of some Saudi dental schools 
and 48.7% of graduates of some non-Saudi dental schools chose cement re-
tained-restoration (CRR), versus 36% and 38% of the participants chose screw 
retained-restoration (SRR), while the remaining reported that they didn’t know. 

In the third question answers about fracture resistance, 59.3% of graduates of 
some Saudi dental schools and 72.7% of graduates of some non-Saudi dental 
schools showed predilection to use screw-retained restoration (SRR), compared 
to 40.7% and 27.3% of participants showed predilection to use cement-retained 
restoration (CRR). In the fourth question about the factor influencing the selec-
tion of implant-retained restorations, 22.7% of graduates of some Saudi dental 
schools and 21.3% of graduates of some non-Saudi dental schools reported that 
aesthetics is the factor influencing to choice of implant-retained restorations. 
The remaining answers of participants varied, where some of the participants 
chose soft tissue health (20% and 20.7%), cost-effectiveness (11.3% and 13.3%), 
retention (13.3% and 14%), ease of fabrication (16% and 14.7%) and the exper-
tise required are important factors influencing the selection of implant-retained 
restorations. 

In the answers to the fifth question, 62.7% of graduates of some Saudi dental 
schools and 68.7% of graduates of some non-Saudi dental schools reported that 
screw-retained restoration is desirable when implant retention is most needed. 
In contrast, 37.3% and 31.3% of participants reported that cement-retained res-
toration is desired when implant retention is required most. 

In the answers to the sixth question about controlling complications of pe-
ri-implant diseases, 47.3% of graduates of some Saudi dental schools and 56% of  
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Table 6. Participants’ answers to questions about the dental implant retained-restoration. 

Questions 
Gs SDSs Gs NSDSs 

Chi (P value) 
n (%) n (%) 

Do you have an idea of  
retained restorative systems  
in dental implants? 

Yes 85 (56.7%) 88 (58.7%) 
0.123 (0.726) 

No 65 (43.3%) 62 (41.3%) 

What are the best aesthetically 
retained restorations in dental 
implants? 

SRR 54 (36%) 57 (38%) 

8.4 (0.015*) CRR 82 (54.7%) 73 (48.7%) 

I don’t know 14 (9.3%) 20 (13.3%) 

When the fracture resistance  
of an implant is necessary, 
which of the following retained 
restorations will be used? 

SRR 89 (59.3%) 109 (72.7%) 
31.3 (<0.001**) 

CRR 61 (40.7%) 41 (27.3%) 

Which of the following is an 
important factor influencing  
the choice of implant-retaining 
restorations? 

Aesthetics 34 (22.7%) 32 (21.3%) 

0.54 (0.462) 

STH 30 (20%) 31 (20.7%) 

CE 17 (11.3%) 20 (13.3%) 

Retention 20 (13.3%) 21 (14%) 

EF 24 (16%) 22 (14.7%) 

RE 25 (16.7%) 24 (16%) 

When implant retention is  
most required, what retained 
restoration is desirable? 

SRR 94 (62.7%) 103 (68.7%) 
29.6 (<0.001**) 

CRR 56 (37.3%) 47 (31.3%) 

If we want to control the  
complications of peri-implant 
diseases, which of the following 
retained restoration should be 
used? 

SRR 71 (47.3%) 84 (56%) 

14.2 (0.001**) 
CRR 79 (52.7%) 66 (44%) 

Which of the following  
implant-retained restoration is 
preferred, when ease of  
fabrication is important? 

SRR 67 (44.7%) 41 (27.3%) 
9.8 (0.002*) 

CRR 83 (55.3%) 109 (72.7%) 

Gs SDSs: Graduates of some Saudi dental schools, Gs NSDSs: Graduates of some non 
Saudi dental STH: Soft tissue health, CE: Cost-effectiveness, EF: Ease of Fabrication, RE: 
Required Expertise, CRR: Cement retained restoration, SRR: Screw retained restoration, 
n: Number, **Highly statistically significant differences, *statistically significant differ-
ences. 
 
graduates of some non-Saudi dental schools chose screw-retained restoration, 
while the remaining chose cement-retained restoration. On the other hand, In 
the answers to the seventh question about the importance of ease of fabrication, 
55.3% of graduates of some Saudi dental schools and 72.7% of graduates of some 
non-Saudi dental schools preferred cement-retained restoration, while the re-
maining preferred screw-retained restoration. 

There are statistically significant differences in answers to the second question 
(p < 0.05) and highly significant differences in the third, fifth, sixth, and seventh 
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questions answers (p < 0.001), while there were no statistically significant dif-
ferences in the first and fourth questions answers (p > 0.05).  

After evaluating the answers to the questions on the questionnaire parts of the 
current study, there was a significant correlation between the participants’ an-
swers and the participants’ graduation schools. The participants’ general Know-
ledge, training, and teaching of dental implants, as well as retained restoration of 
the dental implant, were higher among graduates of some Saudi dental schools, 
as compared to graduates of some non-Saudi dental schools, while information 
about dental implants was higher among graduates of some non-Saudi dental 
schools, as compared to graduates of some Saudi dental schools. 

Table 7 shows the frequency of correct and wrong participants’ answers about 
actual practical attitudes toward dental implants. There was an increase in the 
frequency of wrong answers more than correct answers without statistically  
 
Table 7. Frequency of participants’ correct and incorrect answers regarding actual prac-
tical attitude towards dental implants. 

Some information from the participants about  
dental implants 

Correct Incorrect 

n (%) n (%) 

The space between two implants during the  
surgical procedure. 

179 (59.7%) 121 (40.3%) 

The distance between the dental implant and natural  
teeth during the surgical procedure. 

108 (36%) 192 (64%) 

The distance between the dental implant and the  
maxillary sinus during the surgical procedure. 

150 (50%) 150 (50%) 

The number of parts in a dental implant. 183 (61%) 117 (39%) 

The most important factor for the success of  
dental implants. 

160 (53.3%) 140 (46.7%) 

The best aesthetically retained restorations in  
dental implants. 

139 (46.3%) 161 (53.7%) 

The retained restorations for fracture resistance  
in dental implant. 

102 (34%) 198 (66%) 

The main factor in selecting retained restorations  
in dental implants. 

65 (21.7%) 235 (78.3%) 

The retained restorations to retain the implant. 159 (53%) 141 (47%) 

The retained restorations to control complications  
of peri-implant diseases. 

111 (37%) 189 (63%) 

The easy fabrication retained restorations  
in dental implants. 

192 (64%) 108 (36%) 

Chi-square test 

The average 141 (46.9%) 159 (53.1) 

Chi (P value) 0.369 (0.252) 

n: Number. 
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significant differences (p > 0.05). 

4. Discussion 

The dental implant procedure is an elective treatment method, and patients de-
pend on dentists to give them details about this procedure and other treatment 
options to make the right decision, as several studies revealed that dentists 
represent the source for their patients about dental implants information [29] 
[30]. Thus, assessing the knowledge and actual practical attitude of senior dental 
students and general dentists plays an essential role in determining whether they 
can help their patients. To our knowledge, there is a lack of studies conducted in 
the college of dentistry at King Khalid University and the faculty of dentistry at 
Sana’a University to assess the practice and understanding of undergraduate 
students and dentists who graduated from Saudi dental schools as well as non- 
Saudi dental schools towards dental implants. 

Furthermore, seniors dental students and general dentists represent the future 
dental specialists providing oral and dental treatment, therefore should be ade-
quately educated regarding dental implants. This study aimed to assess the prac-
tice and knowledge of dental implants among senior dental students and general 
dentists who graduated from Saudi dental schools and non-Saudi dental schools 
less than five ago and more than five years ago .Several studies have evaluated 
levels of knowledge and attitudes about dental implants among dental students 
and dentists as in a previous study in Nepal, 67.14% of the participants revealed 
that they had received enough knowledge about dental implants during their 
undergraduate studies [31] [32].  

In the 1990s, the American Association of Dental Schools determined guide-
lines for undergraduate training in implant dentistry of curriculum. Thus, the 
implant theory and clinical training in undergraduate dental studies should be 
increased [33]. The results of the current study confirmed this need, where 
84.3% of graduates of some Saudi dental schools and 82.7% of graduates of some 
non-Saudi dental schools reported that they did not obtain sufficient informa-
tion about dental implants during their undergraduate studies. These findings 
are consistent with the results of another study which revealed that about 40% of 
the participants reported that they did not receive sufficient information about 
dental implants during their undergraduate education [34]. 

An American study reported that 84% of students completed an implant den-
tistry course as undergraduate training [35]. In contrast with the results of the 
current study, it was revealed that 79.3% of graduates of some Saudi dental 
schools and 83.3% of graduates of some non-Saudi dental schools in this study 
reported that they did not take dental implants training during their undergra-
duate studies except dental implants lectures in some courses. These results agree 
with the results of another Saudi study that displayed that most students (78.8%) 
did not obtain enough lectures and training about dental implants during un-
dergraduate studies [26]. Therefore, the dental implant should be involved in the 
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undergraduate curriculum as an essential part, and revision curriculums in these 
dental schools by the current standards of dental education in Europe and 
America [27] [36]. 

On the other hand, more than half of the participants in this study (65.3% of 
graduates of some Saudi dental schools and 41.3% of some non-Saudi dental 
schools) also reported that case selection is the most significant standard for the 
success of dental implants procedure which is lower than those participants re-
vealed in a previous Saudi study [37]. 

Another Saudi survey of five dental schools revealed that in only one school, 
the students should be finished dental implant cases as a compulsory require-
ment in the fourth or fifth year [1]. These results are similar to the results in the 
present study, where 20.7% of graduates of some Saudi dental schools and 16.7% 
of graduates of some non-Saudi dental schools reported that they carried out 
implant procedures. Furthermore, no preclinical training in dental implants was 
offered in the dental schools surveyed, except one school that conducted work-
shops for students [1]. These results are Identical to the results of this study, 
where only 4% and 5.3% of participants reported that they attended workshops. 
All these results confirm the need for more preclinical and clinical training in 
the dental implant for undergraduate students [28] [38] [39].  

In the present study, regarding the best aesthetic appearance 54.7% of gra-
duates of some Saudi dental schools and 48.7% of graduates of some non-Saudi 
dental schools chose cement retained-restoration (CRR) more than screw re-
tained-restoration (SRR). These results agree with the results of another study 
exhibited that the senior dental students considered CRR to be superior to SRR 
with regards to aesthetics [34]. Moreover, most of the participants in this study 
(59.3% of graduates of some Saudi dental schools and 72.7% of graduates of 
some non-Saudi dental schools) showed a predilection to use screw-retained 
restoration (SRR) as fracture resistance more than cement retained-restoration 
(CRR). These results correspond with standards of dental implants regarding 
aesthetics due to the possibility of the presence of a screw access hole in screw- 
retained restoration (SRR) if the positioning of dental implants improperly and 
are not corresponding with standards of dental implants regarding the resistance 
of fracture due to presence of unsupported ceramic in SRR, resulting in an in-
creased fractures incidence [15] [20] [40]. 

On the other hand, newly graduated dentists in another study said that they 
want to provide dental implant treatment to their patients, similar to the current 
study, where more than half of the participants confirmed that they want to be 
specialists in dental implants (74% and 63.4%) [38]. 

Furthermore, In the present study, there were significant differences between 
CRR and SRR in graduates of some Saudi dental schools and graduates of some 
non-Saudi dental schools answers where the correct answers included the pre-
ponderance of CRR on SRR except for the third question and fifth question an-
swers where SRR preponderance on CRR among graduates of some Saudi dental 
schools more than graduates of some non-Saudi dental schools except the se-
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venth question answers where the correct answers included the preponderance 
of CRR on SRR among graduates of some non-Saudi dental schools more than 
graduates of some Saudi dental schools. These results are dissimilar to the other 
studies’ results which found that there were slight or insignificant significant 
differences between CRR and SRR in the participants’ answers [41]. 

The significant result in this study was that 50% of graduates of some Saudi 
dental schools and 71.3% of some non-Saudi dental schools did not have any 
experience in dental implants, which may be due to the lack of clinical training 
in dental implants for students during the undergraduate teaching [35]. 

The present study was a survey study, so it may not reflect the updated curri-
culum in dental schools surveyed in the current study. But it revealed a defect in 
the curricula of dental schools surveyed in teaching dental implants due to the 
lack of clear guidelines for curricula as well as differences in teaching methods 
applied in these schools. Thus, curriculum guidelines and teaching methods ap-
plied in these schools should be the same, in addition to providing an adequate 
faculty-to-student ratio for dental implant teaching. 

5. Conclusion 

There is a need for more academic teaching and laboratory as well as clinical 
training in dental implants for senior dental students and the general dentists 
who graduated from dental schools surveyed in the current study by offering the 
lowest mandatory clinical requirements for the cases that students must attend 
during the undergraduate studies. Moreover, adding more information about 
dental implants into the curricula of dental schools surveyed. 

6. Strength and Limitations 

The results of this study may help policymakers and program directors in dif-
ferent institutions in Saudi Arabia and the Republic of Yemen to identify points 
of improvement in teaching dental implants to undergraduate students. There 
were limitations during the current study, including the low number of dental 
schools surveyed in limited areas, in addition to the difficulties during data col-
lections. Therefore, there is a need for an increase in the number of dental schools 
surveyed and the sample size in more regions to popularize the results. 
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