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Abstract Objectives General dental practitioners (GDPs) are faced with increasing numbers of
patients requesting dental implants (DI) to replace missing teeth. Being the first dental
professional consulting with the patient, being knowledgeable about DI contraindica-
tions (DIC) would support the development of appropriate treatment plans. This study
aimed to investigate the GDPs level of knowledge of a number of DICs. The study was
done in Riyadh, KSA.
Materials and Methods A structured electronic questionnaire was distributed to
GDPs who consented to participate. Participants were asked whether certain systemic
and local conditions were considered DIC, and whether such DIC were considered
absolute or relative. Descriptive statistics, t-tests, or one-way analysis of variance, and
multiple linear regression were used for the statistical analysis (p � 0.05) to assess the
association between the sample characteristics and knowledge of DICs.
Results Less than half (42%) of the respondents scored 25 to 50%, and only 2% scored
75 to 100%. The highest proportion of correct responses was related to questions
regarding old age (74.09%), glycemic categories (68.52%), active chemotherapy
(64.07%), and intravenous bisphosphonates (49.86%). The responses were significantly
associated with the years of experience, place of graduation, and highest qualification
in DI. Based on the linear regression analysis, higher years of practice were associated
with less knowledge of DIC (inverse relationship), graduates of Saudi governmental
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Introduction

Dental implants (DI) have progressively become a vital
treatment option to replace missing teeth.1 A study con-
ducted in the Kingdom of Saudi Arabia (KSA) in 2010
reported that the majority of the dental patients (61.5%)
believed that DI were themost effective treatment option for
replacing missing teeth.2 Another study revealed that 67% of
the dental patients in Riyadh were willing to pay the median
price for the placement of an implant. There has been an
increasing demand for DI therapy in recent years, resulting to
an increased implant practice in Saudi Arabia.3,4 A study in
Riyadh indicated that 48.1% of the GDPs who practice
implant placement were general dental practitioners
(GDPs), 30.8% periodontists, 11.9% oral surgeons, and 3.8%
restorative specialists.4 Most of the GDPs in that study
acquired DI related knowledge during their undergraduate
studies, or by attending courses and/or seminars.4 A recent
study reported that only three of five schools in KSA had DI
laboratory sessions and most dental students in KSA learn
implant dentistry in the form of multidisciplinary sessions
from different courses and departments.5

Failure to recognize dental implant contraindications
(DICs) may lead to complications and implant failure.6

DICs havebeen classified in various categories.6One category
is classifying DIC into local, behavioral/environmental, and
medical,7 or to describe DIC as local or general.8 However,
DICs are currently classified into relative and absolute.6,9

Implant failure may arise from impaired host healing, dis-
ruption of a weak bone-to-implant interface after abutment
connection, and infection.9 Absolute contraindications are
those which, if not taken into consideration, may result in
patient mortality or jaw bone necrosis and implant failure.6

They include cerebrovascular accident, immunosuppression,
active treatment of malignancy, certain categories of psychi-
atric illness, intravenous bisphosphonate use, and other
critical medical conditions.6 Relative contraindications in-
terfere with normal cell healing and remodeling, but once
controlled, implant surgery and survival will succeed.9

Examples of relative contraindications include, but not lim-
ited to, adolescence, aging, smoking, diabetes, human immu-
nodeficiency virus positivity, and hypothyroidism.9 Local
contraindications, or local risk factors, are relative to the
site of implant placement and can be modified by corrective

procedures.10 These include insufficient alveolar bone den-
sity or volume, insufficient soft tissue quality and/or quanti-
ty, unfavorable position near anatomical structures, poor
oral hygiene, periodontal disease, and infection near future
implant sites.10,11 Adequate knowledge of these contraindi-
cationswould improve patientmanagement. To date, there is
a lack of studies in KSA and globally, regarding GDPs’
knowledge of DIC. This study aimed to evaluate the knowl-
edge and practices related to DIC in GDPs in Riyadh, KSA.

Materials and Methods

This cross-sectional study was conducted at various govern-
mental and private dental hospitals and polyclinics in
Riyadh. Ethical approval (NRC21R/065/03) was obtained
from King Abdullah International Medical Research Center.
The data was collected by distributing a self-administered
electronic or paper-based questionnaire to the GDPs practic-
ing in the Riyadh region from November 2020 to July 2021.
Informed consent was obtained from all eligible and inter-
ested participants prior to participation.

Study Population and Sample Size
The sample size was calculated using the single proportion
formula based on 95% confidence level, expected proportion
of 50%,12 precision of 0.05, and a 10% drop out rate. The
recommended sample size was 359 GDPs from a population
of 5211. The sample size calculationwas performedusing the
PASS 2020, v20.0.3 software. A convenient sampling tech-
nique was used to identify the sample and only dental
practitioners working in Riyadh region were included in
the study. Participants with incomplete questionnaires, as
well as specialist dentists were excluded.

Questionnaire
The questionnaire was evaluated for face and content validi-
ty, feasibility, and construct validity. As a whole, this instru-
ment had a good level of reliability (Cronbach’s coefficient
alpha¼0.73). The electronic questionnaire consisted of
three main sections. The first section focused on the demo-
graphic and background information of the participants,
the second section the participants’ DI training and practice,
and the last section items regarding the participants’ knowl-
edge regarding a number of relative and absolute DIC. The

universities scored higher than the other groups of graduates, and holders of a
master’s degree in DI scored higher compared to holders of other qualifications. In
addition, respondents who received lectures and/or laboratory training as part of their
undergraduate curriculum had higher scores than the group who did not.
Conclusion The level of DIC-related knowledge of the GDPs in Riyadh is generally
good but incomplete; it is significantly influenced by the GDPs’ years of practice, place
of graduation, qualifications, and receiving didactic and laboratory training in the
undergraduate programs. More emphasis on DI and DIC is required to improve
treatment planning and patient referral.

European Journal of General Dentistry Vol. 12 No. 1/2023 © 2023. The Author(s).

Knowledge of Dental Implant Contraindications Ababneh et al. 49



questionnaire was developed with https://docs.google.-
com/forms, and was distributed through social media plat-
forms such as Twitter andWhatsApp applications fromApple
store.

Classification of Risk Factors in the Survey
►Table 1 presents a list of the risk factors and contraindica-
tions. The participants were asked to specifywhether each of
the listed risk factors is considered a contraindication, and if
so, what type of contraindication it is, that is, relative or
absolute,6,9 the classification followed in the present study.
Whether a response was correct or incorrect was based on
multiple reports in literature (►Table 1).1,7–11 The scoring
system consisted of 1 for a correct response, and 0 for an
incorrect response. The individual scores were summed to
yield a total score for each participant.

Statistical Analysis
The data were entered in an Excel spreadsheet and analyzed
using NCSS version 2020. Univariate analyses were used to
summarize the sample characteristics (►Table 2). t-tests or
one-way analysis of variance were used to assess the associ-
ation between the sample characteristics and the knowledge
of DIC (►Table 3). A multiple linear regression analysis was
used to determine the independent predictors of knowledge
related to ICI. All variables with a p-value less than 0.2 in the
univariate analysis were included in the multivariate analy-

sis. Multicollinearity was ruled out by applying standard
procedures. A stepwise selection procedure was used to
optimize the model’s fit and to determine the variance in
the knowledge accounted for by each correlate (►Table 4).
The results of the multiple regression analyses include both
the regression coefficient and the standardized regression
coefficient. Statistical significance was assumed at p-value
less than 0.05.

Limitations of the Study
Themain limitation of this studywas the low rate of response
to the survey, and the unwillingness of many GDPs to answer
the questionnaire, which necessitated a longer time and
effort than originally planned. The reason for this may be
partly the high number of online studies that requested all
types of study populations to answer online questionnaires
during the coronavirus disease-19 pandemic, with resultant
low compliance by potential participants.

Results

Characteristics of the Study Population
►Table 2 demonstrates the characteristics of the study
population. The majority (52%) were male, 26 to 35 years
old, had less than 5 years of work experience, worked in
private noneducational institutions, and graduated from
national government universities.

Table 1 Risk factors and correct classification of answers

Risk Factors Contraindication

Active chemotherapy Systemic absolute

Active head and neck radiotherapy Systemic absolute

Previous head and neck radiotherapy Systemic relative

Osteoporosis Systemic relative

Tobacco smoking Systemic absolute
Local absolute

Psychiatric illness Systemic relative

Intravenous bisphosphonates therapy Systemic absolute
Systemic relative

Oral bisphosphonate therapy Systemic relative

Hypothyroidism Systemic relative

Insufficient alveolar bone density or dimensions Local relative

Poor oral hygiene Local absolute

Categories of glycated hemoglobin (HbA1C) < 6 Not a contraindication

7-9 Systemic absolute

> 9 Systemic absolute

Old age (> 65) Not a contraindication

Age less than 18 years Systemic absolute

Consensus regarding the placement of implants in the prepubertal
age

Not contraindicated in special situations
(e.g., ectodermal dysplasia)

Neuromuscular diseases Systemic relative

Abbreviation: HbA1C, hemoglobin A1c.
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Participants Responses Based on their Characteristics
►Table 3 displays the relationship between the mean and
standard deviation of the scores achieved and respondents’
characteristics. There was a significant difference in the
respondents’ level of DIC-related knowledge, based on the
years of experience, place of graduation, highest qualification
in DI, and the type of undergraduate training received in DI
(p<0.05). There were no significant differences in terms of
gender, number of implants placed, part of implant treat-
ment performed, reporting following of DIC guidelines, DI
training received after graduation, and the length of that
training program (►Table 3).

Percentage of Participants Responding Correctly
The highest proportion of the respondents (41.5%)
responded correctly to 25 to 50% of the questions, 30.36%
responded correctly to 0 to 25% of the questions, 25.91% of
the participants responded to 50 to 75% correctly, and 2.23%
responded correctly to 75 to 100% of the questions.

Respondents’ Answers
The frequency of correct and incorrect responses to each
item is presented in ►Fig. 1 (bar chart). The chart demon-
strates that the highest proportion of correct responses was
related to old age (74.09%), followed by glycemic categories
(68.52%), active chemotherapy (64.07%), and intravenous
(IV) bisphosphonates (49.86%).

Stepwise Multiple Linear Regression
Analysis

The multiple stepwise linear regression selected three fac-
tors that were independently associated with the response
variable, namely the years of experience, place of graduation,
and the highest qualification in DI (p¼0.046, p¼0.000, and
p¼0.0018, respectively). There was an inverse relationship

Table 2 Characteristics of the study population

Variables Number (%)

Gender

Male 172 (52.09)

Female 187 (47.91)

Age (years)

� 25 109 (30.36)

26–35 198 (55.15)

36–45 38 (10.58)

46–55 10(2.79)

> 55 4 (1.11)

Years of experience

< 5 years 262 (72.98)

5–10 years 57 (15.88)

11–15 18 (5.01)

> 15 22 (6.13)

Work place

Private sector (noneducational) 175 (48.75)

Government sector
(noneducational)

77 (21.45)

Educational Institution
(private or governmental)

83 (23.12)

Unemployed 24 (6.69)

Place of graduation (university)

National government 207 (57.66)

National private 81 (22.56)

International government 32 (8.91)

International private 39 (10.86)

Table 3 Relationship between achieved scores and participant characteristics

Characteristics Mean score SD t/Fa p-Value

Gender

Male 40.33 19.64 –0.75 0.45

Female 38.67 22.18

Years of experience

<5 years 42.44 20.49 7.11 0.0001a

5–10 29.93 19.86

11–15 35.07 19.66

>15 32.38 22.29

Place of graduation

National government 45.56 20.87 15.8 <0.001a

National private 32.64 17.62

International government 30.47 20.68

International private 28.68 17.25

(Continued)
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Table 3 (Continued)

Characteristics Mean score SD t/Fa p-Value

Highest qualification in DI

No qualification 38.63 21.85 15.84 <0.001a

Certificate 42.56 18.08

Diploma 34.37 18.36

Fellowship 22.5 13.69

Master 64.06 5.98

Number of DI placed

None 36.47 21.26 1.98 0.17

Less than 10 39.88 19.41

10–20 31.25 17.68

21–30 43.75

31–40 54.46 11.25

>40 37.5

Part of DI treatment performed

None 40.13 21.41 0.51 0.68

Surgical part 37.05 20.72

Prosthetic part 38.67 19.73

Both surgical and prosthetic part 35.89 19.13

Undergraduate training

Lectures
Yes
No

55.33
36.22

19.19
19.85

47.4 <0.001a

Laboratory
Yes
No

55.25
35.29

15.91
20.19

62.87
<0.001a

None
Yes
No

27.18
44.61

18.33
19.88

60.03
<0.001a

Training after graduation

Lectures
Yes
No

38.32
48.11

22.66
18.26

1.66
0.22

Hands on models/animal
Yes
No

39.59
38.10

21.22
18.63

0.42
0.71

Hands on patients
Yes
No

39.52
39.54

21.09
19.44

0.04
0.84

No courses
Yes
No

40.66
38.50

18.59
22.74

0.98
0.33

Length of courses
1–2
3–7
1 month
>1 month

44.38
39.48
20.00
40.18

18.28
18.47
9.27
19.97

1.84
0.10

Following guidelines for contraindications

Yes

No

I do not know

42.02 19.32 1.13 0.32

32.21 20.70

39.38 21.24

Abbreviations: DI, dental implant; SD, standard deviation.
ap-Values reported were significant based on a significance level of 0.05.
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Table 4 Results of the multiple regression analysis with the scores as the outcome variable

B (SE of B) β (t-Value) p-Value

Years of experience

< 5 years Ref

5–10 �7.639 (3.076) �0.1332 (�2.483) 0.0135

11–15 4.539 (6.091) 0.0473 (0.745) 0.4567

> 15 �1.753 (5.895) �0.0201 (�0.297) 0.7663

Place of graduation

National government Ref

National private �12.769 (2.564) �0.2547 (�4.98) 0.0000

International government �19.218 (5.448) �0.2613 (�3.528) 0.0005

International private �13.593 (3.846) �0.2018 (�3.534) 0.0005

Highest qualification on implants

No qualification Ref

Certificate 4.064(2.454) 0.0821 (1.65)6 0.0986

Diploma 1.716(5.875) 0.0147 (0.292) 0.7704

Fellowship �10.958(9.029) �0.0613 (�1.214) 0.2257

Master 37.627(10.319) 0.1884 (3.647) 0.0003

Constant 45.36

Adjusted R2 0.154

n¼359

Abbreviation: SE, standard error.
ap-Values reported were significant based on a significance level of 0.05.

Fig. 1 Bar chart summarizing the correct and incorrect responses for each item.
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between the years of experience and knowledge of implant
contraindications (p¼0.013; ►Table 4). The years of experi-
ence, place of graduation, and the highest qualification
explained 15.4% (R2) of the variation in the level of DIC
knowledge. Concerning the years of experience, there was
a 7.64 decrease in knowledge in respondents with 5 to
10 years of experience, compared to respondents with less
than 5 years of experience (p<0.014).

Regarding graduation, private university graduates and
graduates of international universities had a significant
negative weight, compared to the group that graduated
from a Saudi government university. After accounting for
other potential predictors, the private national, and the
international universities groups had lower scores
(p<0.001).

With regard to the highest qualification attained in DI, a
master’s degree holders were most knowledgeable about
DIC, compared to the other categories. The difference was
significant when compared to the group that had no qual-
ifications in DI (p<0.001). However, the other types of
qualifications on DI, such as certificate, diploma, or fellow-
ship did not significantly contribute to the model.

Discussion

With excellent long-term survival and success rates,13 DI is
becoming an increasingly favored method of tooth replace-
ment, by dental professionals and patients.14 Accordingly, an
increasing number of dentists are encountering patients in
need of DI placement. However, undergraduate training
alone appears to be inadequate for starting a career in
DI.15 Because knowledge of DIC is of the utmost importance
for treatment planning, we investigated the knowledge of
GDPs in Riyadh, KSA of a number of DIC. Most of the
participants were male, 26 to 35 years old, have recently
graduated from national government universities and
worked in a private practice. The achieved scores were
significantly associated with some of these characteristics,
which included the years of experience, place of graduation,
and the highest degree obtained in DI. In terms of the years of
experience, the multiple regression analysis demonstrated
that there was an inverse relationship between the years of
experience and knowledge of DIC; there was a 7.64 decrease
in the level of knowledge in respondents with 5 to 10 years of
experience, compared to respondents with less than 5 years
of experience. This is in agreement with the fact that most
respondents worked in private clinical practice, who may be
too busy for continuous dental education, especially with
advancing years of private-practice career, and especially if
they were not placing any DI. A cross-sectional web-survey
conductedwith Australian GDPs,16 demonstrated that youn-
ger GDPs were more likely to start practicing DI shortly after
graduation, and that they obtained training by continuous
dental education organized by companies or associations.

Regarding the place of graduation, our results indicate
that a higher percentage of graduates of Saudi government
universities obtained a higher score, compared to the other
three categories of graduates. This may indicate that DI

training could have received greater attention in the pro-
grams of in the Saudi government dental colleges, than the
other universities, although the data from our study is
insufficient to make such conclusions. A recent study in
KSA17 reported that Saudi GDPs, interns, and students
showed moderate knowledge of DI complications, with the
variation in knowledge based on the place of graduation.
When the responses were compared in terms of the highest
qualification attained in DI, it was observed that holders of a
master’s degree achieved the highest scores, which is logical
taking into consideration the availability of well-structured
postgraduate programs in DI, within and outside the King-
dom. Another factor influencing the participants’ responses
was the type of undergraduate training in DI. Respondents
who received lectures and/or laboratory training as part of
their undergraduate curriculum achieved higher scores than
the group who did not. This is clearly because of the learned
material and necessity to pass various examinations and
assessment methods in these courses.

Only aminority of the participants (about 2%)were able to
respond correctly to 75 to 100 of questions. The majority
could only respond correctly to 25 to 50% of the questions.
This could be related to differences in the individual knowl-
edge and interest of participants, or it could indicate that DI
courses need to be modified to include all topics relevant to
DI treatment planning and communication with patients.17

Of the 16 DIC included in our study, the highest proportion of
correct responses was related to old age, glycemic control,
active chemotherapy, and IV Bisphosphonates. This is good
but inadequate, andmore emphasis should be placed onDI in
dental colleges, and in continuous education programs.17

The need for improving GDP-related knowledge and practice
of DI was confirmed by a survey in India exploring the
knowledge, attitude, and practice towards impression tech-
nique and materials as related to DI, in dental practitioners,
including specialists, and found that the majority had good
knowledge, but fair attitude and practice.18

Conclusion

The level of the knowledge related to DIC of GPDs in Riyadh is
relatively good, but inadequate. Graduates of the Saudi
government universities achieved the highest scores. Other
factors significantly influencing the scores were the years of
experience (inverse relationship), holding a master’s degree
in DI and having had undergraduate didactic and laboratory
training in DI. However, greater emphasis on DI courses
during undergraduate studies would favor a comprehensive
approach to dental patient management.
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