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This study aimed to survey the attitudes and knowledge of Thai general dental 

practitioners (GDPs) in proving dental implant maintenance care. The online questionnaire was 
sent to Thai GDPs who graduated between 2000 and 2016. Of the returned 435 questionnaires, 
429 completely filled were included for analysis. 76% of the participants were female and 24% 
were male. Half of the participants were aged 28-33 years old and 78% of the participants 
have been working as a GDP 10 years or below. There were 64.3% and 59.4% of the 
participants who agreed that dental implant surgery and restoration should only be obligated 
by specialists. Moreover, 22.4% agreed that dental implant maintenance care should be 
performed by specialists. The majority of the participants (88.5%) reported their willingness to 
give comprehensive oral examination on natural teeth and implant, only half of them (51%) 
would provide dental implant maintenance care. Significant positive correlation between 
attitudes and knowledge of the participants were found. GDPs tended to provide implant 
maintenance care according to their knowledge score. However, GDPs still felt less confident 
to provide dental implant maintenance care and treat the implant problems. These obstacles 
may be due to insufficient knowledge and not well-equipped practice setting. 
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Chapter 1 Introduction 

Background and rationale  

Dental Implant therapy is now worldwide accepted as predictable and 
efficient therapy. The number of patients treated with dental implant increases 
dramatically in these three decades, since its availability in wide range of oral 
rehabilitation. (1, 2) Population surveys in Europe have revealed that practicing 
dentist will face more patients demands for implant reconstruction. (3) There is 
expected compound annual growth rate of dental implant and implant-related 
prosthetics is 7.96% during the 2017-2025 globally.(4) The 10 years outcomes has 
been reported that 92.4% survival rate , 69.8%  success rate. (5) 

Despite the high long-term survival rate, dental implants are not free from 
complications which may occur many years after installation. The complication rates 
in 10-16 years follow up period was 48.03% which implied that long-term follow-up 
care was needed after implant placement. (6) Another study has found that 
maintenance frequency was in concordance with implant survival rates and they also 
addressed a professional maintenance care at least once a year could prevent 
implant loss by 90%. (7) Concerning to peri-implantitis, prevalence of pathology 
arises with time in function. (8)  From this point, an increase in number of implant 
being placed, implant related therapy become more essential part of daily dental 
practice and implant-related complications will be more common in the near future. 
(9) Accordingly, dental team should take responsibility of monitoring implant-related 
problems. 

Adherence to maintenance care is critical for long-term dental implant 
survival especially in periodontally compromised patients. However, not all the 
patients comply with maintenance care program from the dentists who provided 
them the implant treatments due to some reasons. Therefore, many patients have 
to get their implant maintenance by general dental practitioners (GDP).(10-12) Hence, 
GDP should have correct attitudes and knowledge about implant care. Unfortunately, 
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there is insufficient scientific evidence to provide a gold standard protocol for 
prevention and treatment of peri-implant mucositis and peri-implantitis. The 1st 
European workshop on implant dentistry university education proposed that there 
was lack of integrity of the undergraduate dental implant curricula among difference 
university. (13) 

According to aforementioned, we can expect that implant therapies are 
meant to be standard of care in the future. Therefore, it is imperative that general 
dental practitioners who give the first line dental care have to be capable in 
providing maintenance care for dental implant patient. Understanding their attitudes, 
responses, determinants and barrier to provide dental implant maintenance care 
may bring a standard dental implant care protocol for them and finally the better 
long-term outcome can be achieved.  

Research questions  
1. What are the attitudes and related factors of general dental practitioners in 

providing routine dental care of patients having dental implants who come 
for their dental check-up? 

2. How do general dental practitioners’ response to routine dental implant 
maintenance? 

3. What are the obstacles of general dental practitioners in providing 
maintenance care of dental implants? 

Objectives 
1. To survey factors which are related to attitudes, knowledge and response of 

general dental practitioner in providing maintenance care for patients having 

dental implants. 

2. To identify obstacles in providing maintenance care. 

Hypothesis 
General dental practitioners’ attitudes and response to the patients 

having dental implant who come for dental check-up in their daily practice 
based on their knowledge, attitudes and experience about dental implant. 
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Research design 
A descriptive cross-sectional questionnaire survey  

Expected benefit  
1. To improve the proper dental implant maintenance care program for implant 

patients. 
2. To provide information for developing dental implant curriculum for 

undergraduate students to provide an effective maintenance program. 
3. To identify daily practice obstacles of general dental practitioner providing 

maintenance care for implant patients. 
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Conceptual framework

 
 

Figure  1 Conceptual framework 
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Chapter 2 Review of literature 

Attitudes 
 Attitudes refers to a set of feeling, belief and behavior toward a person, 
objects or event. In social psychology, attitudes are composed of ABCs model; affect, 
behavior and cognition. Some attitudes are more likely to base on beliefs while 
some are tended to base on feelings and some on behaviors. Attitudes are found to 
be inherited or learned through experiences.  However, affection is found to be the 
most influential part of attitudes. Attitudes are essential for mankind whereby 
effectively interact to environments.(14)  
 

Figure  2 Composition of attitudes 
 

People may have different set of attitudes on the same things. Personal 
positive or negative direct experiences toward attitudes object strengthen attitudes. 
(15) As such, strength of attitudes can be varied in several level; people hold on to 
strong attitudes when they considered such thing as important and these attitudes 
frequently guide their actions, sometime drive their action out of awareness. (16) 
Attitudes are firmly related to behavior.(17) Furthermore, the attitudes expressed on 
self-report measures significantly corelate with prospective behavior based on 
different components of attitudes according to the Meta-analyses of the attitude-
behavior relation. (18)   
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Assessing attitudes 
There is a general agreement that a person’s attitude toward some objects 

has established a predisposition to response in favorable or unfavorable 
manner. Numerous methods have been used to measure attitudes. However, 
it is difficult to measure attitudes due to the reason that they are not actual 
object and unattainable to analyze by statistics straightaway.(19) Attitudes are 
mostly determined directly by self-report measurement or indirectly by 
reaction of arousal or facial expressions. (20)   

The particular 2 methods using to measure attitudes are as followed. 

1. Explicit methods which are inquiring direct questions about an 
attitude.  
2. Implicit methods are indirectly taping into attitudes whereby 
participants  
are usually unaware that their attitudes are being assessed. 

Explicit methods are typically performed by construction of self-report 
questionnaire to a specific attitudes object and frequently scored by Likert 
scales. Likert scales comprise of a set of response alternatives. Thus, the 
participants are knowing that their attitudes are being observed.  

Attitudes of general dental practitioners to dental implants 
 Lang-Hua et al.,2012 revealed that dentists’ attitudes toward implant 
dentistry was associated with age, educational training factors and experiences in 
implant dentistry. All of these factors impacted their perception in different aspects 
involved with superiority of implant vs. conventional prostheses, outcomes of dental 
implant therapy, complications and maintenance and placement of implants. The 
respondents showed properly knowledge to complications and maintenance 
requirements but other findings of this study suggested that attitudes of general 
dental practitioners are not wholly in line with evidence-based knowledge. 
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Dental implant 
Dental implant has become mainstream of restorative modality due to its wide 

range of utilization. Furthermore, increasing people’s life expectancy and prevalence 
of tooth-loss rise with age imply that dentist might face more patient need implant 
treatment.(21) Implant dentistry has rapidly developed for decades and long-term 
outcome of treatment is favorable. However, dental implant still presents with 
complications which increase with time in function. Since the dentists are patient’s 
primary source of information; thus, they should provide sufficient and accurate 
information including continual evaluation of treatment outcome. (8, 22)  

Treatment outcome of dental implant 
The outcome of dental implant treatment often describes in 2 terms 

as survival and success. (23) 
- Survival of implant is commonly described that dental implant stay in 

its place in the oral cavity whether it is not free from disease or 
complications.     
         - Success rate is a term used to define dental implant success which 
has been proposed by several authors, the widely use criteria is proposed by 
Albrektsson et al. in 1979.  According to this criterion the success implant 
should be clinically immobile, absent of peri-implant radiolucency or no 
more than 0.2 mm vertical bone loss annually after the first year and free 
from irreversible sign and symptoms of pain, infection, neuropathy or 
violation of mandibular canal.  

 

Complication of dental implant  
Complications which occur after successful osseointegration of dental 

implant can be categorized into 2 types based on affected components; 
biological and technical complications. According to Zembic et al.2014, the 
estimate 5 year rates for biologic complications was 6.4% and 11.8% for 
technical complications. (24) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 10 

1. Biological complications  
From the consensus report of the sixth European workshop on 

periodontology in 2008 defined conditions which attribute from 
inflammation of supporting tissue around implant which mostly found 
after function as peri-implant mucositis and peri-implantitis. The 
disease is evidently corresponded to the periodontal disease since 
their etiologic factors, pathogenesis, risk assessment and treatment. 
Moreover, the present of biofilm containing pathogen could initiate 
both peri-implantitis and periodontitis.(25)  

Peri-implant mucositis defined as reversible inflammation of 
peri-implant soft tissue without loss of supporting bone. The mean 
prevalence of peri-implant mucositis has been reported 43% of the 
implant patients in Europe, South and North America. (26) Clinical 
presentation includes bleeding on probing with light force (less than 
0.25N) which is the most common sign of inflammation or peri-
implant disease. This type of biologic complication is frequently found 
in patients who do not adhering to supportive periodontal therapy 
and implant maintenance. (8, 27, 28) 

Peri-implantitis is irreversible inflammatory process of the 
mucosa with additional loss of supporting bone, prevalence 22% for 
peri-implantitis of the implant patients in Europe, South and North 
America. Due to the fact that peri-implantitis may arise from peri-
implant mucositis, they have occasionally shared inflammatory 
characteristics of disease such as mucosal hyperplasia, 
suppuration/fistula, mucosal recession and increasing probing depth 
from base-line which associate with attachment and bone loss. 
Without treatment, these conditions would lead to complete loss of 
supporting bone. (29, 30)  

Treatment of peri-implant disease could provide by non-
surgical or surgical protocols both procedures aim to limit disease 
progression and reversal of inflamed to healthy peri-implant tissue.  
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Treatment of peri-implant mucositis, current evidence indicates 
that multi-disciplinary non-surgical therapy by eradication of plaque, 
calculus with appropriate instrument in conjunction with chlorhexidine 
mouthwash could reverse inflammation and re-establish healthy peri-
implant tissue.(31-33) Furthermore, an application of local antibiotics 
could lower number of bleeding sites and probing depth. (34) Patient-
administered plaque control is also critical in treating peri-implant 
mucositis as well as prevention measure. (35) At the present, there is 
recommendation that patient’s risk factor assessment comprising 
residual periodontal pocket and smoking should be modified in 
conjunction with mechanical and chemical measures. (36)  

However, treatment of peri-implantitis varies and lack of 
evidence to provide standard protocols. Treatment modalities include 
non-surgical and surgical therapy which reduce bacterial load or 
regenerate supporting bone. There is a number of methods in 
reducing biofilm and calculus from implant surface by mechanical 
debridement with carbon fiber or titanium curettes, air abrasive, 
ultrasonic with specialized tip and laser has been provided 
improvement of disease condition. These methods could be utilized 
with adjunctive antibiotic.  Moreover, advance surgical access are 
sometime needed to sufficiently decontaminate of the implant 
surface and regenerative therapy of surrounding tissue. (37)  Anyway, 
there are still limit evidence of the treatment efficacy. (30)  

Prevention of peri-implantitis aims to prevent inflammation of 
peri-implant tissue and transformation of peri-implant mucositis to 
peri-implantitis.  Currently, there is absence of evidence for standard 
prevention protocol for peri-implantitis. Moreover, the risk of disease 
changeover from peri-implant mucositis to peri-implantitis is raise with 
lacking of annual supportive therapy. Therefore, professional 
supportive care, patient compliance and additional patient-
administered oral hygiene care are imperative. (38) 
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2. Mechanical complications  
Mechanical or technical complications is a collective term 

used to describe structural component impairment. The common 
affected part of this type of complication is the superstructure such 
as screw loosening, fracture of screw, gap of the implant-abutment 
junction and fracture or deformation of supra-substructure are 
considered as mechanical complications. The most common 
mechanical complication is abutment screw loosening.(24) These 
types of complication may not directly related to failure of implant 
but occasionally associated with biological complications according 
to biofilm adherence to the improper position of the component 
which impair healthy environment for surrounding tissue. (39) 
Moreover, it is sensible to prevent technical complications by 
meticulous treatment planning right from the start. (24, 40) 

Dental implant maintenance therapy 
 To achieve successful long-term outcome, maintaining integrity and 

health of surrounding tissue of implant after complete osseointegration is 
necessary. Proper self-administered oral hygiene care and professional 
maintenance visit are proven methods for prevention of implant loss. (38) 
Though, there is no standard protocol. It is recommended that dentist could 
preserve health of dental implant by systematic monitoring peri-implant soft 
tissue concurrent with prosthetic superstructures and early detection of 
disease.  

Peri-implant pathologies share considerable disease conditions with 
periodontal disease which are chronic challenge with bacteria in the 
subgingival niche. It might be suggest that the management principles of peri-
implantitis is closely comparable with periodontitis. (25) 

Probing is crucial for evaluation of peri-implant tissue as a current tool 
for determine health and disease. Baseline probing depth at the time of 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 13 

prosthetics insertion with probing depth evaluation at least once a year is 
implicated.(30) Probing depth of peri-implant tissue refer to the distance of 
probe tip in relation to the bone crest when using light pressure 0.25Ncm 
should average within 0.75±0.60mm. (41)  Increase probing depth indicate loss 
of attachment while bleeding on probing is signified inflammation of peri-
implant mucosa (30, 36) As a result of osseointegration, healthy dental implant 
should be absolutely immobile.     

Peri-implant baseline radiograph is important not only for evaluation 
implant success but in monitoring crestal bone loss. During the first surgical 
year, a mean crestal bone loss of 0.9-1.6 mm while 0.02-0.25 mm in the 
following years are considered as one of the success criteria. (42) 

 
Dental implant education 

 More demand of dental implants leads to increase number of dentists 
placing implant. Implant dentistry education and training has been popular 
worldwide. There is diversity in options for implant dentistry education from 
university, private course and implant company. In many universities in Europe, the 
undergraduate dental curriculum has incorporated implant dentistry in wide variation 
from theoretical knowledge to clinical experience.  The general dental council in 
United Kingdom has launched a framework of undergraduate dental curriculum 
which is not only introduced implant dentistry as a treatment option but also 
mentioned noticing implant maintained in normal tissue. (43) However, there are still 
barriers about priority of implant dentistry in loaded curriculum and lack of 
consistency amongst universities. (44) 

        Undergraduate dental curriculum in Thailand has just integrated implant 
dentistry in the past decades. Unfortunately, the undergraduate dental students are 
unattainable in clinical experience of implant therapy.  
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 14 

General dental practitioner 

 This study aims to assess attitudes about dental implant maintenance of 
general dental practitioner who is providing routine dental care such as cleaning, 
dental check-up and oral hygiene instruction.  
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Chapter 3 Materials and methods 

This study is a descriptive cross-sectional study to assess the attitude and 

response of general dental practitioner in providing dental implant maintenance 

care. 

Ethical approval 
This research was approved study protocol and consent form from the 

human research ethic committee of the Faculty of Dentistry, Chulalongkorn 
University in compliance with the ICH/GCP no.051/2018.   

Sample selection 
Dentists who were currently practicing in Thailand as general dental 

practitioners. The sampling frame was from the list of registered dentists of the 
Dental council of Thailand who had registered during 2000-2016. 

Sample size calculation 
Due to practice profile of dentists in Thailand was vary. Many of the dental 

specialist were provided both specialize procedures and general dental treatment. 
The target samples were Thai general dental practitioners who were currently 
providing general dental treatment in Thailand, regardless achieved specialist training 
or not. The sample size was calculated according to Yamane’s formula. Hence, the 
population of this study were the registered dentist in Thai dental council from 2000-
2016 which were 9490. The acceptance margin of error was .05. Thereby, the 
calculated samples were 383. This study included descriptive and frequency analysis 
of attitudes of general dental practitioner providing maintenance care for patients 
with dental implants.  The samples are invited by e-mail to fill online questionnaires. 
Two separate reminders will be sent to participants. The sample size is estimated by 
Taro Yamane’s formula with .05 margin of error. (45)  
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𝑛 =      
𝑁

1 + 𝑁𝑒2
 

 
       where n = sample size 
   N = size of population 
   e = acceptable sample error  

The result was 381 respondents.  
Developing a set of questions 

The main construct was derived from the interested factors that might 
relate to response, attitude and knowledge which consists of 4 parts: 

1. Demographic data that possibly affected the outcome was collected. 
These include  
age, gender, year of practicing dentistry, Main workplace according to 
working hours in each week, number of patients that they have offered 
dental implant maintenance. Moreover, data about their dental implant 
education were gathered. 

2. Responses when they met patients having dental implant come for 
dental check-up in their daily practice were asked.  

3. The questions about attitude, knowledge, responses and barrier were 
designed by used a constructed questionnaire that was modified from 5 
studies as followed: 
• Dental implant practice among Hong Kong general dental practitioners 

in 2004 and 2008 (46) 
• Specialists’ management decisions and attitudes towards mucositis 

and peri-implantitis (47) 
• Attitudes of general dental practitioners towards implant dentistry in 

an environment with widespread provision of implant therapy (48) 
• Patient-centred perspectives and understanding of peri-implantitis. (49) 
• Maintaining dental implants-do general dental practitioners have the 

necessary knowledge? (50) 
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4. Knowledge associated to dental implant complications was measured by 
using the newly constructed questionnaires which included the 
statements about dental implant examination, diagnosis of peri-implant 
conditions and radiographic images of different dental implant 
complications. The knowledge questions and radiographic images were 
courtesy of Nikos Mattheos, Clinical Associate Professor of Implant 
Dentistry, The University of Hong Kong. 

 
 A list of statements, concerning the objective of the study is 
generated based on the result of qualitative research. In this study, the 
qualitative study will perform in registered GDP who is currently provide 
routine oral care in Thailand. The qualitative results are then summarized and 
organized into a set of items. 

Determining the questionnaire format 
               The questionnaires were consisted of 3 formats which were 
multiple choices, multiple selection and Likert-type for obtaining the accurate 
result in identifying the attitude, Likert-type format ranging from 5 (= Strongly 
agree) to 1 (= Strongly disagree) was applied.  

Score Definition  

5 Strongly agree เห็นด้วยอย่างมาก 
4 Agree เห็นด้วย 
3 Neither agree or disagree ไม่แน่ใจ 
2 Disagree ไม่เห็นด้วย 
1 Strongly disagree ไม่เห็นด้วยอย่างมาก 

 

Initial validation by the experts and pilot study reliability 
The questionnaires were reviewed by 3 experts: expert in implant 

dentistry, expert in dental questionnaire and general dentist. The name of the 
three experts was listed in the Appendix B. An enclosed envelope delivered 
by hand to each expert as follow. 
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1. Cover letter explaining the objectives of constructions and 
usage of questionnaire and the evaluation work requested 

2. The full research proposal 

3. The first draft questionnaire 

The items were back-translated in Thai-English and English-Thai 
version and also assessed in terms of language, wording, content validity, and 
lay out of the questionnaire. The experts will be inquired to rate a score for 
each item.  After test of content validity, the items were then edited for 
clarity according to experts’ suggestion. There were 3 items that could be 
evaluated the content validity; 1. Dental implants should only be placed by a 
specialist, 2. Dental implants should only be restored by a specialist, 3. 
Dental implants should only be maintained by a specialist. The validity 
evaluation from the three experts reveled index of item objective 
congruence: 0.6, 0.6 and 1 respectively.  

The pilot study was done for evaluation of reliability. The data was 
analyzed for the internal consistency using IBM SPSS Statistics for Windows, 
Version 22.0 (IBM, Armonk, NY). The calculation revealed the Cronbach’s 
coefficient as 0.938. 

Data collection 
 The Thai version of online questionnaires link was distributed in the 

Line messenger groups of Thai dentists and faculty of dentistry alumni. The 
data were collected by distributing standardized online questionnaires forms 
to the target groups. The online questionnaires link was distributed in the 
closed Line messenger groups of Thai dentists and faculty of dentistry alumni.  

The questionnaire consisted of 4 sections:  

1. Consent of willingness being the participants  
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2. Basic information of the participants included of dental implant 
education 
background  

3. Attitudes and response in dental implant maintenance  

4. Knowledge associated to dental implant complications. 

Statistical method 
Demographic data, education about implant dentistry, attitudes, 

responses in providing dental implant maintenance, attitudes and knowledge 

were analysed by descriptive statistic (frequencies and percentages). Attitudes 

and knowledge score were analysed in means and standard deviations. The 

attitudes points were reversed in the negative items “Dental implant last for 

life” and “Dental implants should only be maintained by a specialist” before 

analyzation. The relations of interesting factors were tested to observe 

association with dental implant maintenance attitudes, and knowledge.  

Statistical difference scale of 2 outcome variables was assessed by 

independent T-test and the outcome variables among more than 2 groups will 

be assessed by using one-way ANOVA with the test for homogeneity of 

variances followed by post-hoc analysis. The association of frequency of 

categorical and nominal data was assessed by Chi-square test. Data were 

analysed using IBM SPSS Statistics for Windows, Version 22.0 (IBM, Armonk, NY). 

A P-value < 0.05 will be considered statistically significant. 
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Chapter 4 Results 

 In total 435 dentists completed the questionnaires, 6 of them were excluded 
because they did not provide general dental procedures. Thus, this study was 
comprised of 429 valid samples.  

1. Demographic data  
 The characteristic of the study subjects is shown in Table 1. Most of the 
participants were female (75.5%), aged between 28-33 years (50.1%). Most of them 
had experience in dental practice for 1-10 years. About half of them were working in 
a public hospital and primary healthcare unit (59.3%). Around 70% of the participants 
have met patients with dental implant less than 10 patients in the past six months.  
Table  1 Demographic data 
Demographics  N (n=429) % 

Age   
22-27 69 16.1 
28-33 215 50.1 
34-40 118 27.5 
More than 40 27 6.3 

Gender   
Female  324 75.5 
Male 105 24.5 

Year of practicing dentistry    
1-5 174 40.7 
6-10 158 36.9 
11-15 73 17.1 
16-20 23 5.4 

University of undergraduate degree in dentistry   
Government universities in Bangkok and Perimeter area 313 73.1 
Government universities in another province 102 23.8 
Private universities 13 3 
Graduated aboard 0 0 

Main workplace   
Public hospital and primary healthcare unit 254 59.3 
Private hospital 26 6.1 
Private dental clinic 44 10.3 
University based dental clinic 104 24.3 
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Number of patients with dental implants that they met in the past 6 months   
None 29 6.8 
1-5 patients 197 46 
5-10 patients 109 25.5 
6-20 patients 39 9.1 
More than 20 patients 54 12.6 

 
2. Education and experiences in implant dentistry 
 Regarding the dental implant knowledge acquisition, the participants reported 
that they have gained from post-graduate education (46.6%), undergraduate 
education (43.6%) and few of them had never learned about dental implant (4%). 
(table 2) The participants mostly acquired their basic knowledge about dental 
implant in the undergraduate education by lecture-base (97.5%) and hands-on or lab 
simulation (22%). The participants who had never learnt about dental implant in the 
undergraduate education reported that they acquired foundation knowledge from 
full-time formal curriculum in the university as the greatest frequency as 55.7%, part-
time training course by implant company 44.3%, the textbook and journals 41.5%, 
academic part-time training course 33.5%, website 31.1%, consultation with specialist 
27.8% and structural online course 5.7%. In this study, text book and journals were 
the most common reported source of further knowledge about dental implant 
(57.3%), website (51.7%), consultation with specialist (39.4%) and training course 
which organized by implant company (38.7%) respectively. For dental implant 
experiences, over half of the participants had never provided implant surgery (59%) 
or implant prosthesis (62.9%) and few of them had dental implant treatment 
themselves (4.2%). 
 
 
Table  2 Education and experiences in implant dentistry 
Education and experiences in implant dentistry N % 

Acquisition of foundation knowledge in implant dentistry  (n=429)  
Never  17 4 
Undergraduate education  200 46.6 
Post graduate education  187 43.6 
Self-directed learning  25 5.8 
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Learning modality about implant dentistry in the undergraduate education,  
(multiple selection) 

(n=200)  

Lecture-base 195 97.5 

Hands-on or lab simulation 44 22 

Assisting staff/senior student 23 11.5 

Treating patient under guidance of staff 3 1.5 
Other 5 2.5 
Learning modality about implant dentistry after undergraduate education  
(multiple selection) 

(n=229)  

Full-time training 118 55.7 
Training course which organized by implant company 94 44.3 
Textbook and Journals 88 41.5 

Academic part-time training course  71 33.5 

Website 66 31.1 

Consultation with specialist 59 27.8 

Structural Online course 12 5.7 

Acquisition of further knowledge about implant dentistry (multiple selection) (n=429)  
Textbook and journals 245 57.3 
Website 221 51.7 
Consultation with specialist 168 39.4 
Training course which organized by implant company 165 38.7 
Full-time training 109 25.4 
Academic part-time training course 85 20 
None 45 10.5 
Structural Online course 25 6.1 
Experiences about dental implant  (n=429)  
None 217 50.6 
Surgical placement and prosthesis restorations 123 28.7 
Only surgical placement 53 12.3 
Only prosthesis restoration  36 8.4 
Be an implant patient (n=429)  
 18 4.2 
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3. Attitudes and responses  
 The attitudes about dental implant are shown in the table 3. Most of the 
participants (65.3%) agreed that dental implant last for life with mean score of 3.54± 
SD 1.103. More than half of them, 64.3%, 59.4% agreed that dental implant surgery 
and restoration should only operate by specialist with mean score 3.78±SD 1.065 and 
3.67±SD 1.088 respectively. Nevertheless, fewer of them (22.4%) agreed than 
disagreed (45.2%) that dental implant should be maintained by only specialist with 
mean score of 4.48±SD 0.766.  Up to 90.4% of them agreed that a general dentist 
should be able to detect the sign of unhealthy peri-implant tissue or problems with 
implant restoration with mean score of 4.48±SD 0.766. 65.3% of the participants 
agreed that they know the cause of peri-implant diseases score 3.73±SD 0.941.   

 Next, how they respond when they met a patient with dental implant in their 
practice, 31% of them reported that they would provide a comprehensive oral 
examination and maintenance of dental implant/restorations, 20% reported to 
provide comprehensive oral examination, maintenance and treatment of problems 
including problems of dental implants/restorations, 37.5% reported to provide 
comprehensive oral examination but treat natural dentition and refer any treatment 
related to dental implant to the specialist and 17.4% reported to provide oral 
examination only and refer implant examination, maintenance and treatment to the 
specialist. Despite a great number of participants (89.6%) reported their willingness to 
provide comprehensive oral examination on natural teeth and dental implant, still, 
48.9% of them would refer the patients to the specialist for implant maintenance. 
(Table 3) The reasons for those who did not provide implant maintenance care were 
insufficient knowledge/training or unfavorable practice setting. 
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Table  3 Attitudes about dental implant maintenance 
Attitudes about dental implant maintenance  Mean Mode Std. Deviation 

Dental implants last for life. 3.54 4 1.103 
Dental implants should only be placed by a specialist. 3.78 4 1.065 
Dental implants should only be restored by a specialist. 3.67 4 1.088 
Dental implants should only be maintained by a specialist. 2.62 3 1.159 
A general dentist should be able to detect the signs of unhealthy peri-
implant tissue or problems with implant prosthesis. 

4.48 5 0.766 

I know what cause peri-implant diseases. 3.73 4 0.941 
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Figure  3 Frequency analysis of attitudes 
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64.3
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Dental implant last for life

Dental implant surgery should be done only by 
specialist

Dental implant restoration should be done only by 
specialist

Dental implant maintenance care should be done 
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A general dentist should be able to detect the signs 
of unhealthy peri-implant tissue or problems with …

I know what cause peri-implant diseases.
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Agree 57.6 64.3 59.4 22.4 90.4 65.3

Neutral 26.1 23.8 25.9 32.4 1.9 8.4

Disagree 16.3 11.9 14.7 45.2 7.7 26.3
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Figure  4 Frequency analysis of responses with a patient with dental implant 
  

Table  4 Frequency analysis of responses and reasons about dental implant maintenance 

 

 

 

 

 

 

 

 

20.1

31
37.5

11.4

Comprehensive oral
examination,

maintenance care and
treatment of problems

Comprehensive oral
examination

maintenance care of
dental implant

Comprehensive oral
examination and refer

Oral examination and
refer

Responses with a patient with dental implants in daily practice 
(% n=429)

Responses with a patient with dental implants in daily practice N 
(n=429) 

% 

Comprehensive oral examination maintenance care of dental implant 133 31 

Comprehensive oral examination, maintenance care and treatment of problems 86 20.1 

Comprehensive oral examination and refer 161 37.5 

Oral examination and refer 49 11.4 

Reasons for not providing maintenance 
Insufficient knowledge and training 179 41.7 
Practice setting is not appropriate 114 26.6 
It is out of their responsibility 1 0.2 
Other 9 2.1 
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4. Knowledge about dental implant examination 
 The answer profile of the 12 questions was differences among items, great 
number of participants (89.5%,91.8%) got the right answer in the question about 
periapical radiograph as a diagnostic tool for dental implant assessment of technical 
component and bone (table6). However, in the item 2, fewer number of the right 
answer was found (58.7%). The item 4, instruments that could be used with dental 
implants, there was 84.4% corrects. Bleeding on probing (BOP), 43.4% of the 
participants knew that absent of BOP implicate absent of peri-implant tissue 
inflammation and 15.6% of them perceived that BOP was the sign of peri-implant 
tissue inflammation. 19.8% of the participants noticed that a good set of peri-apical 
radiographs did not enough for diagnosed peri-implantitis. About peri-implantitis 
treatment outcome, 43.6% of the participants knew that clinical mobility of an 
implant could not improve after treatment of peri-implantitis. 11.4% perceived that 
there was no need to prescribe antiseptic mouth rinse to all the implant patients. 
35.9% of the participants knew that metal probe was not contra-indicated. 96.7% of 
the participants were aware that improper design of implant restoration could lead 
to peri-implantitis and progressive bone loss. 

89.5

58.7

91.8

64.6

6.5

36.1

6.1

19.8

4

5.1

2.1

15.6

1.A periapical radiograph is a valuable diagnostic tool
for assessing the condition of the technical…

2.A periapical radiograph is a valuable diagnostic tool
for assessing the condition of the soft tissues

3.A periapical radiograph is a valuable diagnostic tool
for assessing the condition of the bone

4.A good set of peri-apical radiographs is enough to
diagnose Peri-implantitis.

Radiographic examination

% Correct % Incorrect % Uncertain

Figure  5 Knowledge-Radiographic examination 
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39.6

43.4

15.6

29.4

35.9

30.1

67.6

49.2

24.5

26.6

16.8

21.4

5.Probing around implants at every recall appointment
with a metal probe is contra-indicated

6.Absence of BOP means with high degree of certainty
the absence of peri-implant tissue inflammation.

7.BOP means with high degree of certainty the
presence of peri-implant tissue inflammation.

8.Peri-implantitis is diagnosed when PPD is equal or
greater than 5 mm, combined with bleeding on…

Probing 

% Correct % Incorrect % Uncertain

Figure  7 Knowledge-Probing 

30.5

96.7

73.2

84.4

43.6

0.2

11.4

8.9

25.9

3

15.4

6.8

9.Clinical mobility of an implant could improve after
treatment for peri-implantitis.

10.Improper design of implant restoration could lead to peri-
implantitis and progressive bone loss.

11.Oral Hygiene instruction for patients with dental implants
should always include the use of antiseptic mouthrinse.

12.The steel curettes and ultrasonic scalers which are used
with natural teeth could be used around implants.

Instruments and Oral hygiene instruction

% Correct % Incorrect % Uncertain

Figure  6 Knowledge- Instruments and oral hygiene instruction 
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Chapter 5 Discussion 

 This study is the first survey about dental implant maintenance in Thailand 
which represent current situation of practice profile of general dental practitioners in 
Thailand and also attitudes and knowledge of those general dental practitioners. The 
data from this study revealed that dentists graduated during 2000-2016 who 
provided general dental procedures included oral examination and tooth cleaning in 
Thailand most of them aged 28-40 years (77.6%) comparable with the survey in the 
UK (50) while work experiences were 1-10 years. (77.6%) The proportion of female to 
male dentist’s ratio was on the contrary with previous studies in Hong Kong and 
Canada (46, 48, 51) which revealed a number of male practitioners 2-3 times greater 
than female. Notwithstanding, the gender proportion in this study was concordance 
with the data from registered dentists in Thai dental council between 2000-2016 
which revealed a greater number of female dentists than male.  More than half of 
the participants in this study graduated from the government universities in Bangkok 
and perimeter area. (73.1%) The main workplace according to working hours of the 
participants typically were public hospital and primary healthcare units (59.3%) 
unlike in previous mentioned study in Hong Kong and Canada which more than half 
of the participants were owning private practice. Despite the fact that, in general, 
practicing profile of Thai dentists are able to work in several sectors such as public 
hospital and private dental clinic, thus, large number of the participants are working 
in more than one sectors of Thai health care systems. The number of patients with 
dental implants they came across in their daily practice in the past 6 months 
frequently were 1-5 patients. (46%)  

 Implant dentistry education profile of the dentists in this study revealed up 
to 46.6% acquired their foundation knowledge in implant dentistry from formal 
university curriculum in undergraduate level by means of lecture-based (97.5%) in 
agreement with the recent international survey which reported 70%-85% of the 
respondents had their implant training from didactic/lecture or theory-based. (52) 
About other half of participants in this study (43.6%) reported that they acquired in 
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postgraduate level by means of full-time training (55.7%). Textbook and journals 
were the most frequent reported source of further information about dental implant 
as well as information from website (57.3%,51.7% respectively). Half of the 
participants did not involve in neither dental implant surgery nor restoration. 
Meanwhile, 28.7% of them provided surgical placement and prosthesis restorations, 
12.3% only surgical placement and 8.4% only prosthesis restoration in contrast with 
practice profile in Hongkong in 2008 (46) which up to half of the samples provided 
surgical placement and prosthesis restorations. 

 The majority of the participants perceived that dental implants would last for 
life, implying less awareness in post-treatment complications. Since dentists are 
patient’s main source of information (53), the unrealistic perception of dentists may 
affect patient’s understanding and expectation (9) In fact, the prevalence of dental 
implant pathologies increasingly found to be correlated with time in function (6, 26, 
28). Furthermore, there is an evident that patient compliance in dental implant 
maintenance therapy was significantly associated with fewer conditions of peri-
implantitis (54). As such, from patient-level perception, approximately 35.6% of them 
thought that dental implant last longer than natural teeth and revealed misinformed 
about dental implant complications. (55) From this point, it is important to revise 
consequences treatment after successful implant placement from dentists’ 
perspective in order to avoid misleading perception of patients (49).  Although, there 
was no significant association between factors and this attitude but agreement of the 
younger and less year of practice participants considered high among of all groups. 

 There were more participants who agreed that implant surgery should limited 
to only specialist (64.3%) especially younger participants. Furthermore, there was 
significant association of foundation implant knowledge learning by which who had 
never learnt about dental implant and who learnt from undergraduate curriculum 
had tendency to agree. However, in restoration phase, participants in this study 
considered it was more feasible treatment than surgical part. Regarding with number 
of patients that they had met significantly influences how general dentists involved 
in dental implant treatment. The participants who met 5-10 patients thought that 
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general dentists could involve in dental implant treatment both surgical and 
restorative part more than all other groups that might result from who provided less 
than 5 patients did not enough for them to confidently be a part of dental implant 
treatment but the more patients they have met, the more complications they would 
face resulted in lower of agreement. In contrary, about dental implant maintenance 
care there were smaller number of participants (22.4%) agreed with and up to 90.4% 
agreed that all dentists should be able to detect the sign of unhealthy implants. This 
suggested that most of the participants agreed that general dentists should take part 
in providing implant maintenance care even almost half of them would refer patients 
with dental implant for maintenance care with other dentists. 
 There was variation of responses in maintaining dental implant among general 
dental practitioners in this study with respect to attitudes, the participants tended to 
provide more treatment about dental implant such as comprehensive examination, 
maintenance care or treatment of dental implant problems presented high attitudes 
score meanwhile the participants who replied that they would refer examination and 
treatment about dental implant to other dentists presented lowest mean attitudes. 
The most frequent reasons for who did not provide maintenance care were 
apprehensive of their knowledge and training. (41.7%) Due to the fact that implant 
education they had learnt might not suit their daily practice as well as the UK and 
the North America survey mentioned that undergraduate education had failed to 
cover adequate implant training and needed improvement which not only dental 
implant comprehension but also capability in complication diagnosis and 
management (50, 52). Moreover, the variety of institution and education pathway are 
mass (1) as well as the absent of universal guidelines for implant maintenance may 
be another obstacle. Exploration and assessing the effective education method for 
dental implant maintenance care would benefit the sustainability of dental implant 
treatment. However, favourable practice setting and supply of equipment for dental 
implant maintenance should be reorganized.  
 Limitations of this study are the lack of diversity in participants’ Main 
workplace, location of workplace and experience in dental practice which may affect 
their daily practice procedures. This study was the preliminary survey at the national 
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scale without referral tracking, thus the exact response rate cannot be computed. We 
expect that the questionnaires’ link delivery method via closed line messenger group 
could preserved accessibility of only the socially active dentists. Considering the non-
probability type sampling that might limited diversity of participants. Future research 
should improve strategies for enhancing diversity of the participants. Added to such, 
this study is based on quantitative approach which prevails somehow over superficial 
details from the participants, further investigation is needed to provide insight 
information. Indeed, there is still a lack of deep information about the practitioners’ 
opinion about responsibility of multispecialty associate to dental implant post-
treatment and follow-up care. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 33 

Chapter 6 Conclusion 

 The results of this exploratory study revealed that attitudes related to dental 
implant maintenance associated with knowledge about dental implant complication 
and responses in providing maintenance care whilst the general dental practitioners 
tended to provide further treatment correspond to their attitudes. However, the 
general dental practitioners who participated in this study still felt less confident to 
provide dental implant maintenance care and treatment of problems. The reported 
obstacles, perhaps, due to insufficient knowledge and inappropriate practice setting. 
Further studies might be beneficial to investigate the understanding in how general 
dental practitioners perceive dental implant maintenance care. Besides, the factors 
about effective learning methods in providing dental implant comprehensive 
examination and maintenance care in the dental implant curriculum could improve 
practitioners’ certainty.   
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