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Abstract:
Objective:
The aim of the study is to assess knowledge, attitude and practices of dental implants among dental interns in Saudi Arabia
Materials and Methods:

A self-designed, close-ended questionnaire was distributed among 205 interns chosen by stratified random sampling technique. The questionnaire
consisted of 28 items pertaining to demographic characteristics, knowledge and practices of dental implants. Responses were coded and entered

into spreadsheet software (Microsoft Excel 16.0.) and analyzed using Statistical Package for Social Sciences (SPSS, IBM Version 22.0) and
contingency tables and chi-square test (32).

Results:

The majority of the participants were males (64.4%), between 24-26 years of age (64%) and had a GPA between 4-5 (63.4%). The majority of the
participants gained knowledge of dental implants through theoretical lectures (98.5%), and most of them (80%) knew, what material, an implant
was made up of. Almost all participants (91.7%) knew that dental implants had surface modifications. Most (64.4%) believed that case selection is
the most important criteria for the success of dental implant therapy, and this differed significantly among participants with respect to GPA
(p=0.03). Many participants (60%) believed that the most important advantage of dental implants over fixed prosthesis is that reduction of adjacent
tooth is not needed, and this differed significantly between males and females (p=0.026). There was a significant difference (p<0.001) between

males and females when it came to confidence in independently restoring teeth using dental implants. 63% of the participants were confident to use
dental implants in their future practice.

Conclusion:

Knowledge of dental implants among dental interns is satisfactory, but this study reveals that participants lack practical experience and would like
to acquire more clinical skills.

Limitations:

The response rate of participants from each university was low, which made comparisons between different universities difficult because sample
size from some universities was very small, which could not produce statistically accurate results.
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1. INTRODUCTION anomalies [1]. They were initially used to restore

A dental implant is a prosthetic replacement for a natural
tooth root, which is surgically placed into the jaw at the site of
a missing tooth that may have been lost due to trauma,
periodontal disease, infections, tumors and development
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completely edentulous arches and exhibited improved
retention, stability and functional efficiency of complete
dentures and also improved the quality of life of patients [2 -
4]. As long term, multicenter studies reported excellent
survival rates in partially edentulous arches and for single tooth
replacements [5 - 7], dental implants were gradually integrated
as routine treatment options for single tooth replacements and
partial edentulism so much so that they have become one of the
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most important treatment modalities to restore esthetics and
function in completely or partially edentulous arches. In
addition to having high success rates and highly predictable
treatment outcomes, dental implants conserve the alveolar bone
and adjacent tooth structure, which has only added to their
popularity and acceptance among patients [8].

Various studies have reported that patients are highly
amenable to dental implant treatment. Grogono et al. (1989)
reported significantly greater patient satisfaction with dental
implants as compared to conventional dentures as well as
overall improved confidence and oral health [9]. Walia ef al.
(2016) also reported that pre-treatment expectations of patients
were fulfilled, and they were satisfied with dental implants
[10]. Reports like these have encouraged practitioners to make
them mainstream in their practice, but until the last decade,
dental implant treatment was fairly restricted to specialists
[11]. Currently, there has been a surge in interest for dental
implants among general dental practitioners as well, who have
been vying to train themselves in this treatment modality and
expand their skill set [11]. This calls for an increase in implant
theory, clinical and didactic training in pre-doctoral and
undergraduate dental education. Although the curriculum
guidelines for undergraduate training in implant dentistry were
established by the American Association of Dental Schools in
the 1990s [12], surveys in the US showed that colleges only
gradually incorporated didactic instructions in implant dentistry
into their curriculum from 33% of colleges in 1974 [13], to
73% in 1990 [14] to 86% in 1995 [15] to 89% in 1997 [16] and
to 97% in 2006 [17, 18]. In Europe, dental implants were even
more slowly incorporated into mainstream curriculum, with
10% of schools offering dental implant courses before 1990
and gradually rising to 80% in early 2000s". Even until 2010,
the worldwide pre-doctoral implant training was reported to be
only 69% of schools surveyed [19]. This shows that there are
still institutions and colleges that have not integrated dental
implant education into their curriculum.

There have not been many qualitative or quantitative
studies in Saudi Arabia that depict a clear picture of dental
implant education across universities in the country. A study by
Alkindi et al. (2016) tried to evaluate the current status of
dental implant education in Saudi Arabia by surveying five
program directors in charge of undergraduate dental education
and interns in 6 different dental schools. The study revealed
that dental implant education varied greatly between schools.
One important finding was that program directors in these
institutes felt confident that fresh graduates from their
universities were capable of restoring simple cases using dental
implant therapy [11]. Another study conducted by Aljohani and
Alghamdi (2009) tried to assess pre-doctoral dental implant
education in a university in Saudi Arabia by surveying dental
interns and assessing their knowledge [20]. Both these studies
collectively reported from 6 dental institutions out of around 27
institutions with undergraduate dental training programs. The
present study aims to expand to all these institutions and is a
multi-center study that aims to assess the knowledge, attitudes
and practices of dental implant therapy among dental interns in
all the institutions of Saudi Arabia. It is also among the primary
objectives of this research to find out if any differences exist in
the knowledge, attitudes and practice of dental interns with
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respect to age, gender and their final grades with the primary
assumption that no difference exists among the various groups.
It is hoped that through the results of this extensive study,
program directors in various institutions in Saudi Arabia, as
well as policymakers, will be able to point out areas of
improvement in dental implant training for undergraduate
students.

2. MATERIALS AND METHODS

2.1. Study Design

The present research is a cross-sectional study proposed to
the Institutional Review Board (IRB) of Prince Sattam bin
Abdulaziz University with IRB number PSAU2020014. This
research has been reported according to the STROBE
guidelines for reporting cross-sectional studies.

2.2. Sample

A random, stratified sampling method was used to obtain a
sample from among dental interns in all universities in Saudi
Arabia. The sample size was estimated using the following
formula: n=2Z,,’[p(1 — p))/d’

Where,
n is the sample size,

Z,., is the standard normal variate (at 5% Type 1 error
and 95% CI [p<0.05] it is 1.96),

p is the expected proportion in population-based on
previous studies and,

d is the absolute error or precision.

According to this formula, with a present knowledge level
of 85% based on previous studies and a precision of 5%, a
minimum sample of 195 dental interns were needed to produce
statistically accurate results

2.3. Questionnaire

A self-designed, close-ended questionnaire was
administered to the study sample. The questionnaire was
validated with face validity and content validity and tested for
inter-reader reliability and Cronbach's alpha testing. The
questionnaire consisted of 28 questions, which were informally
arranged into three sections; demographic information,
questions assessing knowledge of dental implants, and
questions pertaining to practices in dental implants.

2.4. Data Analysis

Responses were entered into spreadsheet software
(Microsoft Excel 16.0.) and frequency distribution was
calculated. Descriptive statistics were used to calculate means
and standard deviations. Inferential statistical analysis was
done using Statistical Package for Social Sciences (SPSS, IBM
Version 22.0). Contingency tables and chi-square test (x°) were
used to determine whether there were any correlations between
correct responses to the knowledge variables and participant
demographics.
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3. RESULTS

A total of 205 interns from different dental schools
responded to the questionnaire. First, general information about
the demographic characteristics of the participants is collected
and analyzed. The descriptive analysis, which is shown in
Table 1, indicates that around 64.4% of the participants were
male. Around 64% of the participants were between 24 and 26
years old, while 33% were between 22 and 24 years old. In
addition, the grade point average (GPA) of the participants was
collected. The results show that 63.4% of participants in this
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survey had a GPA between 4 and 5, while 35.1% a GPA of 3 -
4.

4. ANALYSIS OF THE SURVEY

In the first step, the frequency of the responses for each
question is extracted and illustrated in Table A1. Next, the Chi-
Square test is performed to investigate the differences between
demographic categories in their response to the survey. The
relationship between each question and the categories (Age,
Gender, GPA) is separately investigated.

Table 1. Results of the intergroup comparability of the sex distribution (Fisher's exact test).

Frequency of demographic characteristics
Frequency | %
GENDER
Female 73 35.6
Male 132 64.4
AGE
22-24 67 327
24 -26 131 63.9
26 - 28 7 34
GPA
2.0-3.0 3 1.5
3.0-4.0 72 35.1
4.0-5.0 130 63.4

Table Al. Frequencies of responses to the questions and respective y2 test for determination of differences between Age,

Gender and GPA groups.
QUESTIONS Frequency % ¥’ (p-value)
Gender | Age | GPA
2- What was the mode of learning?

Theoretical/lectures 202 98.5( 1.281(0.258) 1.720 (0.423) 1.756 (0.416)

Laboratory training 20 9.7 | 0.004 (0.952) 1.173 (0.556) | 2.729 (0.256)

Surgical assisting 15 7.3 | 0.136(0.712) 0.700 (0.705) | 1.110(0.574)

Surgical observation 23 11.2] 1.686(0.194) 0.541 (0.763) | 0.524 (0.769)

Prosthodontic observation 11 53 | 0.491(0.483) 1.304 (0.521) | 0.668 (0.716)

Clinical training 9 43 | 0320(0.571) | 0.822(0.663) | 0.890 (0.641)

3-From what year onwards did you start studying about dental implants in your university?

Year 2 onwards 8 3.9 | 19.317 (0.001) | 20.584 (0.008) | 9.006 (0.342)
Year 3 onwards 11 5.4
Year 4 onwards 26 12.7
Year 5 onwards 107 522
Year 6 only 53 259

4-What primary material is a dental implant made of?

All of the above 38 18.5] 2.026 (0.567) 8.245 (0.221) | 11.176 (0.083)
Cobalt 1 0.5
Stainless steel 2 1
Titanium 164 80

5-Are you aware that a dental implant body has different designs?

No

11 [54] 00030957) | 06430725 | 4202(0.122)
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Yes

194

[94.6 |

6-If yes, which of the following is an example of a dental implant body design?

All of the above 140 68.3 1.285(0.733) 4.475(0.613) | 7.225(0.301)
Cylindrical 45 22
Hollow 3 1.5
Screw shaped 17 8.3

7-Are you aware that dental implants have surface modifications?

No

17

8.3

0.311 (0.577)

4.172 (0.124)

4.008 (0.135)

Yes

188

91.7

8-What do you think is the most important factor

for implant success?

Case selection 132 64.4 2.734(0.741) 9.931 (0.447) | 19.943 (0.030)
Don’t know 12 5.9
Experience of the operator 9 4.4
Implant type and material 27 132
Patient compliance 18 8.8
Surgical technique 7 3.4

9-What do you think is the main advantage of dental implants over other fixed pro

sthesis?

Better aesthetics 13 6.3 | 9.261(0.026) | 22.115(0.001) | 4.655 (0.589)
Don’t know 2 1
Lasts longer 67 32.7
More conservative; eliminates the need for adjacent tooth reduction 123 60

10-Have you attended any continuing education courses on dental implants?

No

137

66.8

0.059 (0.808)

7.136 (0.028)

2.532(0.282)

Yes

68

332

11-Have you suggested dental implants to any of your full/partial

Ily edentulous patients?

No 23 11.2 | 1.025(0.311) 2.029 (0.363) | 1.785(0.410)
Yes 182 88.8
12-If no, what are the reasons you did not suggest dental implant treatment to your patients?
Overall treatment duration 9 12.2| 4.613(0.329) 6.224 (0.622) | 14.906 (0.061)
Patient unavailability 5 6.8
Shortage of trained supervisors/faculty 8 10.8
Treatment cost 52 70.3

13-Do you think restoring missing teeth with dental implants requires a multi-disciplinary approach?

No 13 6.3 | 0.049 (0.824) 1.197 (0.550) | 4.324(0.115)
Yes 192 93.7
14-Have you surgically placed dental implants in your university independently?
No 191 93.2 2.625(0.105) 2.323(0.313) | 0.883(0.643)
Yes 14 6.8
15-If yes, how many?
1-3 12 75.0 [ 7.677(0.053) 5.465 (0.486) | 6.326 (0.388)
3-6 2 12.5
More than 9 2 12.5
16-Did you also place restorations over the dental implants you placed surgically?
No 194 94.6 ([ 4.020 (0.134) 6.679 (0.154) | 1.337(0.855)
Yes, placed restorations on all of them 9 4.4
Yes, placed restorations on some of them 2 1
17-Do you think dental implants are unaffordable for most patients?
No 75 36.6| 1.260(0.262) 1.699 (0.428) | 2.956 (0.228)
Yes 130 63.4

18-Do you think dental implants require additional oral hygiene care and maintenance by the patient and dentist?

No

8

39

1.939 (0.164)

4.703 (0.095)

0.541 (0.763)

Yes

197

96.1

19-Do you think dental implants can have technical and biological complications?

No

3

L.5

0.564 (0.754)

9.549 (0.049)

3.225(0.521)

Yes

201

98.5
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Table Al) contd.....
20-Are you confident to independently restore teeth using dental implants in your future practice?
No 75 36.6 | 21.445 (<0.001) | 8.607 (0.014) | 4.558 (0.102)
Yes 130 63.4
21-Will you offer dental implant therapy as a treatment option in your future practice?
Don’t know yet 30 14.6( 1.086(0.581) |22.358 (<0.001) | 8.552(0.073)
No 23 11.2
Yes 152 74.1
22-1f no, why?
T am not confident to perform implant surgeries yet 24 50.0 [ 3.082 (0.544) 2.059 (0.979) | 5.849 (0.664)
I am not interested in dental implant therapy 14 29.2
More time consuming than other procedures 4 8.3
Not cost-effective 6 12.5
23-In your opinion, and based on your experience, what areas of undergraduate implant dentistry education need improvement? (Select all
that apply)
More clinical training needed 27 13.2| 6.213(0.623) 14.910 (0.531) | 15.096 (0.518)
More laboratory training needed 11 5.4
More laboratory training needed, More clinical training needed 69 33.7
More lectures needed 7 34
More lectures needed, More clinical training needed 6 29
More lectures needed, More laboratory training needed 5 2.4
More lectures needed, More laboratory training needed, More clinical
training needed 66 32.2
No changes needed 14 6.8
* Green numbers indicate significant differences

As shown in Table 2, the majority of the participants
obtained knowledge of dental implants through theoretical
lectures (98.5%), while very few of them (9.7%) received
laboratory training and even fewer through surgically assisting
(7.3%). Only 4.3% participants received clinical training in
dental implants, but these differences were not statistically
significant across age, gender or GPA. More than half of the

participants received dental implant education from Year 5
onwards (52.2%) followed by Year 6 onwards (25.9%), and the
response was significantly different across gender (x* = 19.317,
p = 0.001). Significantly more Females pointed out that they
start studying about dental implants from year 4 onwards,
while more males started studying dental implants from year 5
onwards (Fig. 1).

Question 3 vs. Gender
150
Hl Male
= Female
100~
=
=
=
[
50_
i
Year 2onwards  Year 3onwards  Yeardonwards  Year5onwards Year 6 only

Fig. (1). From what year onwards did you start studying about dental implant

s in your university?
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Fig. (2). What do you think is the most important factor for implant success?

80% of all participants knew what a dental implant is
primarily made up of (which is titanium) and no significant
difference was observed in this regard among different age,
gender or GPA groups. All groups also seemed to be similarly
knowledgeable about dental implants having surface
modifications (91.7%). 64.4% of the participants believed that
case selection is the most important factor for implant success.
However, this belief is significantly different in different GPA
groups (° = 19.943, p = 0.030). As shown in Fig. (2),
significantly more participants with grade point average
between 4.0 and 5.0 believe that case selection is the most
important factor for implant success than other GPA groups
(RR=1.56,95% CI 1.29, 1.83)

60% of the interns believed that the main advantage of
dental implants over other fixed prosthesis is the elimination of
the need for adjacent tooth reduction, while 32.7% believed
that the main advantage is that they last longer than other fixed

Question 3 vs. Gender
1%
B Male
femile
108+
=
=
(=]
L
&4
e -
Bemmef aEsihenet Dol kniw I.Iﬂilnﬂ#f Miire enddgivalng

prostheses. More males than females believe that the main
advantage of the dental implant is that they last longer (RR =
1.34, 95% CI 1.14, 1.52, * = 9.261, p = 0.026), as shown in
Fig. (3) and this difference is statistically significant. In
addition, interns between 24 and 26 years old chose “lasts
longer” option much more than the other age groups (y° =
22.115,p=0.001).

Among the interns participated in this survey (Fig. 4), only
33.2% attended continuing education courses, and interns who
were 22-24 years old had much lower participation in
continuing education courses than those interns between 24 and
26 years old (x° = 7.136, p = 0.028).

In addition, 98.5% of all the interns in this survey believed
that dental implants can have technical and biological
complications, the majority of whom (63.7%) have an age
between 24 and 26 years old (x° =9.549, p = 0.049).

Question 3vs. Ape

Count

4
0

Befled aesthedics

hl’lrl‘.l:rl lasis langer Muoie consenvilive

Fig. (3). What do you think is the main advantage of dental implants over other fixed prosthesis?
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Fig. (4). Have you attended any continuing education courses on dental implants?

Some additional results which could be extracted from this
survey are the different levels of confidence of independently
restoring teeth between females and males (x° = 21.445, p <
0.001). The results indicated that males seem to be
significantly more confident about their ability to
independently restore teeth using dental implants (Fig. 5). It
should also be mentioned that around 63% of all interns were
confident about using dental implants in their future practice,
and interns between the age of 24 and 26 years seemed to be
significantly more confident than the other age groups (' =

8.607, p = 0.014). 74% of the participants stated that they will
offer dental implant therapy as a treatment option in their
future practice (Fig. 5).

Finally, as shown in Table A2, it is illustrated that the level
of knowledge and practice in all demographic groups are not
significantly different from each other, however, the attitude of
dental interns with average grades of 4.0 — 5.0 has the most
positive attitude towards offering tooth implant as a treatment
option (F =3.325, p=0.038).

Question 20 vs. Gender

]

I Mile
B female

Count
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Question 20 vs. Ape

Question 21vs, Age
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Fig. (5). Q20: Are you confident to independently restore teeth using dental implants in your future practice? Q21: Will you offer dental implant

therapy as a treatment option in your future practice?

Table A2. Knowledge, attitude and practice of dental interns and the differences among different groups of GPA, Gender and

Age.
95% CI
Constructs Gender N Mean SD Min Max F P
Lower Upper

Knowledge Female 132 9.72 1.38 9.48 9.96 5.00 15.00 1910 0.169
Male 73 9.41 1.77 9.00 9.82 4.00 14.00

Attitude Female 131 6.67 0.86 6.52 6.82 4.00 8.00| 2.129] 0.146
Male 73 6.85 0.78 6.67 7.03 5.00 8.00
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Table A2) contd....
Practice Female 132 2.44 0.98 2.27 2.61 0.00 5.00[ 2.579] 0.110
Male 73 221 1.03 1.97 2.45 0.00 5.00
Constructs Age N Mean SD 5% C1 Min Max F p

Lower Upper

Knowledge 22-24 67 9.49 1.54 9.12 9.87 4.00 13.00{ 0.462| 0.631
24 -26 131 9.65 1.51 9.39 9.91 5.00 15.00
26 -28 7 10.00 2.08 8.07 11.93 7.00 14.00

Attitude 22-24 67 6.63 0.87 6.42 6.84 5.00 8.00] 1.532] 0.219
24 -26 130 6.81 0.82 6.67 6.95 4.00 8.00
26 -28 7 6.43 0.79 5.70 7.16 6.00 8.00

Practice 22-24 67 2.25 1.03 2.00 2.51 0.00 5.00[ 0.569| 0.567
24 -26 131 2.41 0.98 2.24 2.58 0.00 5.00
26 -28 7 2.29 1.25 1.13 345 0.00 3.00

Constructs GPA N Mean SD 5% C1 Min Max F p

Lower Upper

Knowledge 2.0-3.0 3 9.00 1.00 6.52 11.48 8.00 10.00f 0.333] 0.717
3.0-4.0 72 9.56 1.66 9.17 9.95 4.00 14.00
4.0-5.0 130 9.65 1.48 9.40 9.91 5.00 15.00

Attitude 2.0-3.0 3 6.33 0.58 4.90 7.77 6.00 7.00( 3.325] 0.038
3.0-4.0 71 6.55 0.98 6.32 6.78 4.00 8.00
4.0-5.0 130 6.85 0.73 6.72 6.97 5.00 8.00

Practice 2.0-3.0 3 1.67 1.15 -1.20 4.54 1.00 3.001 0.746] 0.475
3.0-4.0 72 2.39 1.03 2.15 2.63 0.00 4.00
4.0-5.0 130 2.35 0.99 2.18 2.53 0.00 5.00

5. DISCUSSION lack of clinical experience, more than half of the participants

Dental interns represent the next generation of dentists as
most of them will handle patient care individually within the
next few months after graduation either in their own private
practice or as part of a healthcare community and their
knowledge and attitudes will influence future care provided by
them. Furthermore, implant therapy is an elective procedure in
most cases and patients largely rely on dentists to provide them
with complete information on dental implant therapy and
alternative treatment options so they can make an informed
choice [21]. Studies have shown that for patients, dentists are
the primary source of information about dental implants [22,
23]. Therefore, the knowledge and attitudes of dental interns
play a crucial role in determining whether they will be able to
offer adequate information and quality dental implant therapy
to their patients and this is the reason dental interns were the
target sample of this study.

The purpose of this study was to assess the knowledge,
attitude and practice of dental interns among different groups
of age, GPA and gender. To the best of the author’s
knowledge, this is the first study that includes samples from
many different universities in Saudi Arabia. In general, the
majority of dental interns received only theoretical training in
dental implants and began learning about dental implants from
the 5" year of the study or later, and a very limited number of
dental interns participated in clinical trainings or any other
practical trainings. Consequently, the majority of the
participants  (93.2%) did not place dental implants
independently during their undergraduate training. This is
much different from another multicenter study done in Riyadh,
Saudi Arabia, in 2017, which reported that 47.1% of dental
interns had done dental implant procedures [24]. Despite the

(63.4%) are confident to independently restore teeth using
dental implants in their future practice. This may be attributed
to theoretical knowledge of dental implants that are acquired
by the students, but interestingly, the response to this question
did not differ significantly with respect to GPA. However, it
did differ significantly between gender and age, with males and
older interns more confident than females and other age
groups, respectively.

Although several advancements have been made in the
material composition of endosseous dental implants with
zirconia emerging as a promising material, titanium remains
the gold standard material for implant fabrication [25].
Occasionally, other metal alloys involving gold, stainless steel
and cobalt have been used, but they have produced adverse
clinical reactions and low success rates, which has led
practitioners to avoid using these materials altogether [26].
Most participants (80%) in this study responded correctly when
asked if they knew about the primary material an implant screw
is made of, i.e., titanium. Furthermore, almost all of them
(94.6%) knew that the implant body is manufactured in
different designs and more than half of them (68.3%) correctly
identified that cylindrical, hollow and screw-shaped are all
examples of dental implant body designs. Majority of the
participants (64.4%) also stated that case selection is the most
important criterion for the success of the implant-retained
restoration. This is higher than that reported by a study [27]
conducted in India on dental interns, wherein the study found
that 56.1% participants believed that case selection is the single
biggest determinant of implant success. Studies have shown
that case selection is, in fact, the most important factor for the
success of dental implant therapy and most participants in the
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study correctly identified this factor [28, 29]. When asked what
the biggest advantage of dental implant therapy over the fixed
prosthesis is, the majority of the participants (60%) chose to
eliminate the need for adjacent tooth reduction. In another
study [27], 55.4% interns also chose the same factor. This is an
important observation because even though FPDs were the
treatment of choice for dentists and patients for the last few
decades, survival limitations due to caries and endodontic
failure of adjacent/abutment teeth have led to more
practitioners turning to dental implants for restoration of
partially edentulous arches [30].

Finally, many participants in this study feel the need for
more theoretical, clinical and laboratory training in dental
implants. This is a consequence of the earlier observation that
majority of the participants never placed a single dental
implant independently which clearly indicates that there is a
need for more clinical training among senior dental students
and dental interns and this can be achieved by introducing
minimum mandatory requirements of cases with implant
retained restorations to be done by students during clinical
rotations.

CONCLUSION

This study demonstrates good knowledge, attitude towards
dental implants but lack of practical experience. Males are
more confident that females in using dental implants in their
future practice as they are older interns. There is a need for
introducing more clinical training in dental implants in the
curriculum for senior students in order to give them hands-on
experience in this treatment modality.

LIMITATIONS

One major limitation of this study was that the response
rate of participants from each university was low, which made
comparisons between different universities difficult because
sample size from some universities was very small, which
could not produce statistically accurate results. Comparisons
between different universities would have provided valuable
insight as to which specific universities need improvement in
dental implant clinical training.
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