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IntrOductIOn
The primary focus in the minimally invasive model of caries 
management is identifying and eliminating the causative factors, 
along with repairing the damage caused by carious lesions [1]. 
Dental caries is now viewed as an infection rather than as a lesion 
and its treatment objective is to reduce or eliminate pathogens, 
this can be viewed as a departure from the traditional restorative 
model [2]. The minimally invasive model synthesizes knowledge 
of the disease process into a simple conceptual model using new 
technologies [3]. The minimally invasive model of care addresses 
the early carious lesion and the causes of the disease process. 
Minimally Invasive Dentistry (MID) emphasizes conservative caries 
management strategies resulting in less destruction of tooth 
structure, a deviation of the traditional GV Black’s restorative 
principles [4]. In contrast to traditional methods, this philosophy has 
allowed control of dental caries via prevention and conservation of 
tooth structure through conservative cavity preparations, adhesive 
materials and evidence-based decision-making [5].

MID includes the following principles; early caries diagnosis and 
assessment of caries activity, the classification of caries depth 
and progression using radiographs, the assessment of individual 
caries risk (high, moderate, low), the arresting of active lesions, 
the remineralization and monitoring of non-cavitated lesions, the 
placement of restorations in teeth with cavitated lesions using 
minimal cavity designs, and assessing disease management 
outcomes at pre-established intervals [6]. The MID philosophy 
is composed of different kinds of techniques which include hand 
instrumentation, chemomechanical caries removal, air abrasion, 
and laser cavity preparation [7]. Atraumatic Restorative Technique 

 

(ART) involves hand instrumentation technique which is based on 
removing the infected layer and maintaining the demineralized 
dentin to arrest the caries progression (Massler’s theory) while 
using the healing potential of glass ionomer cement (GIC) to 
remineralize affected dentin [8]. MID advocates use of adhesive 
dental materials that are associated with conservative cavity 
preparations because these materials do not require mechanical 
retention; instead, they rely on the adhesive process to bond to 
the tooth structure [9,10].

In Saudi Arabia, dental caries is prevalent among the population 
[11,12]. A lack of awareness related to oral hygiene with little 
attention to preventive measures and excessive consumption 
of processed carbohydrates are the obvious causes of impaired 
dental health in the population [13,14].  Dental caries is a bacterial 
infection and until microflora is controlled, teeth and restorations 
are at risk [15]. Mount GJ and Ngo H advocate that restorations 
by itself will not prevent or eliminate dental caries. They further 
advocate that the MID concepts depend on the demineralization-
remineralization cycle, adhesion and biomimetic restorative 
materials [16]. Therefore the aim of this study was to evaluate the 
level of knowledge and attitude among general dental practitioners 
in the cities of Riyadh and Al-Kharj, Saudi Arabia towards adopting 
principles of minimally invasive dentistry for the management of 
dental caries.

MAterIAls And MethOds
The study was a questionnaire based cross-sectional survey. As 
per the statistical book from the Ministry of Health, Saudi Arabia 
(1435H) 2014 [17], there are more than 12,000 estimated practising 
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ABstrAct
Introduction: Minimally Invasive Dentistry (MID) emphasizes 
conservative caries management strategies resulting in less 
destruction of tooth structure, a deviation of the traditional GV 
Black’s restorative principles. However, there seems to be either 
deficiency in knowledge or little intention by general dental 
practitioners to adopt these principles.

Aim: The aim of this study was to assess the knowledge and 
attitude among general dental practitioners towards minimally 
invasive dentistry in Riyadh and AlKharj cities of Saudi Arabia.

Materials and Methods: Self-administered structured 
questionnaires were handed to general dental practitioners 
(GDPs) in the cities of Riyadh and AlKharj in Saudi Arabia. Several 
questions, including Likert-type scale response categories (1–5), 
were used. The questions assessed the respondents’ levels of 
agreement regarding diagnostic, preventive and restorative 

techniques such as use of caries risk assessment, use of high 
fluoride tooth paste, Atraumatic Restorative Treatment and 
tunnel preparations.

results: Out of 200 respondents, 161 GDPs with overall 
response rate of 80.5% completed the questionnaires. The 
GDPs showed significantly different approach with regards to 
the use of sharp explorer for caries detection (p = 0.014). Almost 
60% of the participants had received no special education 
regarding minimally invasive procedures. Moreover, GDPs who 
had received MID training showed significantly better knowledge 
and attitude in adopting minimally invasive techniques for both 
diagnosis and treatment of dental caries.

conclusion: Although GDPs possess knowledge about the 
benefits of MID; however, study showed deficiencies in their 
attitudes towards caries detection methods and application of 
minimally invasive dentistry procedures.
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dentists in the country. There are about 2,500 dentists including 
specialists in Riyadh and AlKharj cities of Saudi Arabia. Two hundred 
General Dental Practitioners (GDPs) were approached by means of 
convenient sampling in Riyadh and AlKharj cities of Saudi Arabia. 
The sample was set at 95% confidence interval. Questionnaires 
were handed out by one investigator to GDPs. GDPs included 
in the study were graduate dentists who were actively involved 
in dental practice. Specialist dentists were excluded from the 
study. The contact details of the GDPs were obtained from the 
Saudi Dental Society (SDS). The Ethical Committee of College of 
Dentistry Research Center, Prince Sattam bin Abduaziz University 
(known previously as Salman bin Abdulaziz University) approved 
the study protocol and the survey period was from January 2015 
to May 2015. All participants entered the study voluntarily following 
an explanation of its objectives and rationale through a participant 
information letter attached to each questionnaire. 

The questionnaire used in this study was a shortened version 
of a previously used validated questionnaire from the College of 
Dentistry, University of Iowa [18] and was modified according 
to the needs of the study and its population. The developed 
questionnaire was first evaluated for its credibility and reliability 
through pilot testing on a group of 25 dental practitioners. This 
group was eventually excluded from the study results to avoid 
any bias. Cronbach’s coefficient was found to be 0.75, which 
showed an internal reliability of the questionnaire. Content Validity 
Ratio (CVR) was calculated and was found to be acceptable. The 
questionnaire comprised of 15 items consisting of three sections. 
These sections contained questions about the demographic data 
as well as GDPs knowledge and approach related to MID. Several 
questions used Likert-type scale response categories (1–5) to 
assess the respondents’ levels of agreement regarding diagnostic, 
preventive and restorative techniques. Questions were asked in 
particular about the performance of caries risk assessment for 
all patients, the use of Atraumatic Restorative Technique (ART), 
tunnel preparations and use of high fluoride toothpaste. Data 
was collected in the form of questionnaire responses from study 
participants provided with the questionnaire as per convenience 
of the researcher.

stAtIstIcAl AnAlysIs 
Data entry and analyses were performed using statistical software 
(SPSS version 20, Chicago, IL). Data were described using 
frequency counts and percentages. Descriptive and inferential 
statistics were reported. Frequencies cross tabulations and bar 
charts were used in descriptive statistics. Chi-square test and Bi-
variate analysis were used for diagnostic and preventive techniques 
for respondents based on whether or not they had MID training 
and/or education.

results
A total of 161 responses (overall response rate 80.5%) 
were completed and returned by participants out of the 200 
hand distributed questionnaires. [Table/Fig-1] represents 
the demographic characteristics of the sample population in 
accordance with the reported knowledge about MID. The data 
showed that vast majority of the GDPs (78.3%) who had filled the 
questionnaire had been practicing dentistry for a period of more 
than 5 years.

Females represented 46% of the sample. Very few among the 
sample (9.3%) were aged 40 years or above. When asked about 
how much of knowledge the participants possessed about MID, 
there was no significant difference (p>0.05) in relation to age and 
gender (chi-square test). However, years of experience seemed to 
effect the knowledge about MID. The respondents having more 
experience reported significantly (p = 0.031) more knowledge 
about MID.   

Age

Practitioners’ Knowledge about 
MiD total 

(overall 
%)

p-value
Very 

much 
Much little none

20-30
(% within the group)

6
9.0%

22
32.8%

30
44.8%

9
13.4%

67
41.6%

0.439

31-40
(% within the group)

10
12.7%

34
43.0%

23
29.1%

12
15.2%

79
49.1%

41-50
(% within the group)

1
9.1%

4
36.4%

6
54.5%

0
0.0%

11
6.8%

Above 50
(% within the group)

0
0.0%

1
25.0%

3
75.0%

0
0.0%

4
2.5%

Gender

Male
(% within the group)

13
14.9%

28
32.2%

36
41.4%

10
11.5%

87
54.0%

0.121
Female
(% within the group)

4
5.4%

33
44.6%

26
35.1%

11
14.9%

74
46.0%

experience (years)

Less than 5
(% within the group)

7
20.0%

7
20.0%

12
34.3%

9
25.7%

35
21.7%

0.031*

5-10
(% within the group)

7
8.6%

35
43.2%

31
38.3%

8
9.9%

81
50.3%

11-15
(% within the group)

1
5.6%

7
38.9%

6
33.3%

4
22.2%

18
11.2%

More than 15
(% within the group)

2
7.4%

12
44.4%

13
48.1%

0
0.0%

27
16.8%

Overall (Total)

17 61 62 21 161

10.6 %
37.9 
%

38.5% 13.0% 100.0%

   
[table/Fig-1]: Demographic characteristics of the study population and the 
respective knowledge about MID.
* Significant at p < 0.05 (Pearson’s chi-square test)

Majority among the sample (59.01%) responded that they did not 
have any specific education and/or training regarding MID. Further, 
only 38.5% of the practitioners responded that they had received 
some education regarding minimal invasive technique in their 
undergraduate curriculum in the form of lectures and/or clinics. 
Only 16.1% of the respondents had received MID training in the 
form of both lectures as well as clinical training. A very few (2.48%) 
among the respondents had received such at advanced education 
seminars or at conferences. [Table/Fig-2] shows the distribution of 
the MID training format.

[Table/Fig-3] represents the knowledge of GDPs about various 
concepts in MID including aetiology, prevention and application 
of MID principles for dental caries control. More than 90% study 
participants agreed that there was a direct relationship between 
carbohydrate intake and caries formation.  Majority (79.5%) of the 
respondents agreed that fluoride was essential for remineralization 
of carious lesions. Among the sample 60.3% agreed that pit 
and fissure sealants are helpful for prevention of fissure caries. 
A little more than half of the respondents agreed that caries risk 

[table/Fig-2]: Distribution of MID training within the sample.
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assessment should be done for all patients. In addition, more 
than half respondents agreed that tunnel preparations should 
be done instead of the conventional cavity preparation wherever 
possible. However, only 36% among the sample were likely to plan 
restorative materials and techniques based on the patient’s caries 
risk assessment.

[Table/Fig-4] represents bivariate analysis between MID training 
and adoption of MID principles in diagnosing dental caries. A 
total of 79.5% (n= 128) of the sample still uses a sharp explorer 
for caries detection. However, MID training seems to significantly 
affect the use of a sharp explorer for caries detection (p = 0.014). 
Caries detection with blunt instrument and the use of radiographs 
for caries detection were significantly related to MID training. 
However, caries detection by magnification using loupes and the 
use of newer caries detection methods like Electric caries monitor 
(ECM), Quantitative light induced Florescence (QLF), Infra-Red 
Laser Fluorescence (IRLF), and Fibre-Optic Trans-Illumination 
(FOTI) were not significantly (p = 0.086 and p = 0.057 respectively) 
related to the MID training. 

[Table/Fig-5] shows bivariate analysis for MID training and various 
MID techniques. Only remineralization with fluoride varnish or any 
other fluoride supplement was significantly related to MID training 

(p = 0.003). 81.9% among those who reported that fluoride was 
effective for caries control had undergone some form of MID 
training. Although a vast majority agreed that ART was an effective 
form of treatment for dental caries control, yet MID training did 
not significantly affect this opinion. Only 21.7% (n=35) among 
the sample reported that sandwich technique was an ineffective 
technique while as 27.3% (n=44) reported that remineralization 
with a high fluoride toothpaste is not an effective measure for caries 
control. However, the reported opinion about sandwich technique 
as well as high fluoride toothpaste was not significantly related to 
whether or not a respondent had undergone MID training.

Of the total 72.67% of the respondents agreed that MID principles 
met the standards of care for permanent teeth while only 54.66% 
agreed that the MID principles met standards of care for primary 
teeth. [Table/Fig-6,7] show the representation of the opinion 
regarding MID meeting the standards of care for primary and 
permanent teeth. 

dIscussIOn
The principles of MID seek to convert an active lesion into an inactive 
or arrested lesion, thus aiding the defence and healing processes 
in dentin and pulp before restorative procedures are attempted 
[19]. In the present study, age and gender did not seem to affect 
the knowledge possessed about MID. However, experience within 
the practice seemed to increase awareness about MID knowledge 
of the GDPs. It was observed that more than half (51.5%) of the 
respondents either had no knowledge or only possessed a little 
knowledge about MID. In a study among dental practitioners 
conducted to assess the knowledge and attitude of practitioners in 
Karnataka, India, 97% of respondents were aware of the principles 
of preventive dentistry and 90.7% of the respondents possessed 
knowledge about the re-mineralization of initial lesions instead of 

Knowledge towards MiD 
principles

Strongly 
agree
% (n)

Agree
% (n)

Don’t 
Know
% (n)

Disagree
% (n)

total 
(overall 

%)

There is a direct relationship 
between carious lesions 
and intake of refined 
carbohydrates

40.4 
(65)

51.6 
(83)

4.3      
(7)

1.9
(3)

1.9
(3)

Fluoride is an essential agent 
in the tooth remineralization 
process

35.4
(57)

44.1
(71)

5.6
(9)

7.5
(12)

7.5
(12)

Sealants are effective for pit 
and fissure caries prevention

16.8
(27)

43.5 
(70)

5.6
(9)

26.1
(42)

8.1
(13)

Caries risk assessment 
should be conducted with all 
patients

15.5 
(25)

35.4 
(57)

15.5
 (25)

29.8
 (48)

3.7 
(6)

Conservative cavity 
design like tunnel and box 
preparations are effective 

21.1     
(34)

34.7
(56)

11.2
(18)

21.1
(34)

11.9
(19)

Plan restorative materials 
and  techniques based on 
the patient’s  caries risk 
assessment 

9.3
(15)

26.7
 (43)

4.9
 (8)

45.9
 (74)

13
 (21)

   

techniques (n)

training in MiD

Yes (n=66) 
n (%)

no 
(n=95)
n (%)

p-value

Use of a sharp explorer for caries detection?
Always/Most times/Often (128)
Sometimes/Never (33)

45(35.1)
21(63.6)

83(64.8)
12(36.3)

0.014*

Use of a blunt instrument for caries detection?
Always/Most times/Often (131)
Sometimes/Never (30)

51(38.9)
15(50)

80(61.1)
15(50)

0.048*

Use of magnification (e.g. loupes) for caries 
detection
Always/Most times/Often (66)
Sometimes/Never (95)

29(43.9)
37(38.9)

37(56.1)    
58(61.5)

0.086

Use of radiographs for caries detection. 
Always/Most times/Often (89)
Sometimes/Never (72)

44(48.9)
22(30.5)

45(51.1)
50(69.4) 0.007*

Newer methods of caries detection $

ECM, QLF, IRLF, FOTI
Always/Most times/Often (207)
Sometimes/Never (437)

53(25.6)
88(20.2)

154(74.4)
349(79.8)

0.057

   

techniques $ 

training in MiD

Yes 
%

no 
%

p-value

ART (Atraumatic Restorative Treatment) (n)
Very effective/Effective (108)
Ineffective/Very Ineffective (29)

79.5
37.5

20.5
62.5

0.37

Sandwich Technique (Glass Ionomer + 
Composite) (n)
Very effective/Effective (107)
Ineffective/Very Ineffective (35)

59.8
45

40.2
55

0.28

Remineralization with fluoride varnish
or any other topical fluoride products (n)
Very effective/Effective (102)
Ineffective/Very Ineffective (38)

81.9   
 20

18.1
80

0.003*

Remineralization with high concentration 
fluoride toothpaste at home (Duraphat 
2800/5000 ppm F) (n)
Very effective/Effective (98)
Ineffective/Very Ineffective (44)

57.4
55.7

42.6
44.3

0.65

   

[table/Fig-3]: Knowledge about MID among the participants.

[table/Fig-4]: shows bivariate analysis between ‘Training in MID’ and the attitude 
towards application of MID principles in diagnosing dental caries.
$ Responses for newer methods have been calculated together 
* Significant at p < 0.05 (Pearson’s chi-square test)

[table/Fig-5]: Shows bivariate analysis between ‘Training in MID’ and Attitude of 
practitioners about various MID procedures in clinical practice.
$ Responses with ‘Don’t Know’ have been excluded from the calculations.
* Significant at p < 0.05 (Pearson’s chi-square test)

[table/Fig-6,7]: Shows the opinion among the sample whether principles of MID 
meet standard of care for primary and permanent teeth.
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using surgical procedures on the prognosis of the caries [20]. This 
study was based on a similar study on public health dentists by 
Olivera DC [18] conducted at University of Iowa.  The researcher 
concluded that there is a paradigm shift toward MID philosophy. 
Studies have also emphasized that minimally invasive techniques 
reduce treatment time and are cost-effective in comparison to 
conventional treatment strategies [2,16,19,21].

It is evident that majority among the sample (59.01%) did not 
get education about MID in their dental school curriculum. Most 
of the respondents that had knowledge about MID had either 
completed their education recently or had gained knowledge 
through advanced education seminars or conferences. It is 
noteworthy that the concepts of MID although are not very recent 
yet these need to be incorporated completely in the curriculum of 
dental schools across Saudi Arabia. Lynch et al., advocated that 
evidence-based, up-to-date teaching programs, including those 
in operative dentistry, are needed to best prepare students for 
careers in dentistry [22]. Similarly, in a study with a similar group by 
Shah et al., regarding treatment of special needs patients; majority 
of the respondents thought that a course designed to deal with 
the treatment needs of special care dentistry patients would be 
beneficial in the treatment of such a group [23].

It is evident that vast majority among the sample understand the 
relationship between high carbohydrate diet and development of 
dental caries as well as remineralization by fluoride supplements. 
FDI supports the recommendation that dental caries is an 
infectious disease, and the primary focus should therefore be on 
control of the infection, plaque control and reduced carbohydrate 
intake. It also advocates remineralisation of non-cavitated lesions 
of enamel and dentine by use of fluoride supplements [5]. Yet, 
lesser majority agreed that sealants were effective for prevention 
of pit and fissure caries. The American Dental Association panel 
concluded that sealants are effective in caries prevention and 
that sealants can prevent the progression of early non-cavitated 
carious lesions [24]. Caries risk assessment should be done for all 
patients. However, only about half among sample agreed for such 
assessment.  Some researchers even  suggested that online caries 
predictive tools will be available for GDPs  in the not too distant 
future to help clinicians formulate accurate caries risk profiles for 
their patients [25]. Similarly, regarding effectiveness of tunnel and 
box preparations when compared to the conventional design only 
about half of the respondents agreed that such preparations were 
effective. One randomized controlled trial found no significant 
difference in the survival rates (p> 0.05) between the tunnel and 
the conventional restorations [26]. Moreover, the FDI statement 
advocates repair of restorations rather than new restorations to be 
able to save more tooth structure  [5].

The use of sharp explorer was significantly related to the training 
in MID. Respondents who had not received training in MID were 
more likely to use sharp explorer for caries detection. The practice 
of continued use of a sharp explorer as a diagnostic tool for primary 
caries diagnosis should be discontinued as it may cause some 
harm and yet fails to provide a significant balancing diagnostic 
benefit [27,28]. Oliveira DC, also suggested that sharp explorer 
was still used routinely during the caries detection, suggesting that 
some aspects of the MID approach have not been adopted by 
public health dentists [18].  

The respondents were likely to use radiography for caries diagnosis 
irrespective of the MID training. American Dental Association as 
well as recently developed guidelines recommends limiting the 
use of radiography and implementing appropriate radiation control 
procedures [29,30]. However, increased magnification for detection 
of caries as well as using newer methods of caries detection were 
not significantly related to training in MID. Respondents with MID 
training are expected to use higher magnification like loupes as well 
new diagnostic methods for caries detection but lack of availability 

of such equipment or a lack in the adoption of the principles of 
MID may be a reason.  Nevertheless, newer methods of caries 
detection have shown to be less invasive and of good diagnostic 
value [31,32]. These findings show a greater discrepancy in the 
knowledge and attitude of study population regarding caries 
detection methods. 

Respondents view for effectiveness to ART, sandwich technique 
and remineralization with high fluoride toothpaste were not related 
to the MID training. By contrast, remineralization by fluoride varnish 
or other topical fluoride agents were significantly related to MID 
training. Lesser number of respondents agreed that preventive 
measures especially recommending high fluoride toothpaste 
(2800/5000 ppm) for caries prevention were very effective.  It is 
noteworthy that both fluoride varnish and fluoride toothpastes 
have shown to be beneficial in caries reduction [33,34]. 

Furthermore, 54.6% of participants were of the view that MID met 
the standard of care for primary teeth and 72.6% of participants 
agreed that MID met the standard of care for adult patients. A similar 
study by Gaskin et al., has shown contrasting findings assessing 
the knowledge and attitude of dentists towards MID methods [35]. 
They suggested that MID was mainly for treatment strategies in 
children and was not suited for adult population. However, their 
study population included military defense personal as well, 
leading to possible bias of time constraints for dentists for such 
treatment. The higher MID acceptance rate by the participants in 
the present study may suggest an improved understanding of the 
use of MID concepts.

The limitation of this study was a small sample involving only two 
cities in Saudi Arabia. A more comprehensive sample size involving 
more regions in the country would give a better idea about the 
knowledge and attitude of GDPs towards MID. Furthermore, the 
authors recommend that in view of evidence based practice for 
implementation of the concepts of Minimally Invasive Dentistry; the 
detailed description of MID principles should be delivered during 
the academic and professional training period. Perhaps necessary 
public health strategies and changes in the academic curriculum 
are required to emphasize upon the application of the concepts of 
minimally invasive dental treatment. 

cOnclusIOn
The results show that GDPs in the present sample are not fully 
aware of the significance of minimally invasive procedures in 
dentistry; they show deficiencies in their attitudes towards caries 
detection methods and hence demonstrate a frail attitude towards 
the promotion of MID principles into their clinical practice.

reFerences
 Banerjee A, Domejean S. The contemporary approach to tooth preservation: [1]

minimum intervention (MI) caries management in general practice. Prim Dent J. 
2013;2(3):30-37.

 Frencken JE, Peters MC, Manton DJ, Leal SC, Gordan VV, Eden E. Minimal [2]
intervention dentistry for managing dental caries - a review: report of a FDI task 
group. Int Dent J. 2012;62(5):223-43.

 Uskokovic V, Bertassoni LE. Nanotechnology in dental sciences: moving towards [3]
a finer way of doing dentistry. Materials. 2010;3(3):1674-91.

 Wolff MS, Allen K, Kaim J. A 100-year journey from GV Black to minimal surgical [4]
intervention. Compend Contin Educ Dent. 2007;28(3):130-34.

 Tyas MJ, Anusavice KJ, Frencken JE, Mount GJ. Minimal intervention dentistry-[5]
-a review. FDI Commission Project 1-97. Int Dent J. 2000;50(1):1-12.

 Murdoch-Kinch CA, McLean ME. Minimally invasive dentistry. [6] J Am Dent Assoc. 
2003;134(1):87-95.

 Tassery H, Levallois B, Terrer E, Manton DJ, Otsuki M, Koubi S, et al. Use of new [7]
minimum intervention dentistry technologies in caries management. Aust Dent J. 
2013;1:40-59.

 Holmgren CJ, Roux D, Domejean S. Minimal intervention dentistry: part [8]
5. Atraumatic restorative treatment (ART)--a minimum intervention and 
minimally invasive approach for the management of dental caries. Br Dent J. 
2013;214(1):11-18.

 Summitt JB. Conservative cavity preparations. [9] Dent Clin North Am. 
2002;46(2):171-84.

 Peters MC, McLean ME. Minimally invasive operative care. II. Contemporary [10]
techniques and materials: an overview. J Adhes Dent. 2001;3(1):17-31.



Altaf Hussain Shah et al., Minimal Invasive Dentistry Among Dental Practitioners www.jcdr.net

Journal of Clinical and Diagnostic Research. 2016 Jul, Vol-10(7): ZC90-ZC949494

  PArtiCulArS of ContributorS:
1. Associate Professor, Department of Preventive Dental Sciences, College of Dentistry, Dar Al Uloom University, Riyadh, Saudi Arabia. 
2. Dental Supervisor of Public Health at Qunfudah region, Previous Demonstrator College of Dentistry, Dar Al Uloom University, Riyadh,  
3. Dentist, Armed Forces Medical Services, AlJubail, Saudi Arabia.   
4. Post graduate student, Department of Pedodontics and Preventive Dentistry, Darshan Dental College and Hospital, Loyara, Rajasthan, India.      
5. Associate Professor, Department of Prosthetic Dental Sciences, College of Dentistry, King Saud University, Riyadh, Saudi Arabia.  
6. Senior Lecturer, Department of Periodontology, Ziauddin College of Dentistry, Ziauddin University, Karachi, Pakistan.
7. Associate Professor, Department of Oral Medicine and Diagnostic Sciences, College of Dentistry, King Saud University, Riyadh, Saudi Arabia.
8. Professor, Department of Oral and Maxillofacial Surgery, College of Dentistry, King Saud University, Riyadh, Saudi Arabia.  

nAMe, ADDreSS, e-MAil iD of tHe CorreSPonDinG AutHor:
Dr. Altaf Hussain Shah, 
Chairman, Department of Preventive Dental Sciences, College of Dentistry; Dar Al Uloom University, Riyadh, Saudi Arabia.
E-mail: a.shah@dau.edu.sa

finAnCiAl or otHer CoMPetinG intereStS: None.

Date of Submission: Apr 06, 2016
Date of Peer Review: May 11, 2016
 Date of Acceptance: jun 23, 2016

Date of Publishing: jul 01, 2016

 Khan SQ, Khan NB, Arrejaie AS. Dental caries. A meta analysis on a Saudi [11]
population. Saudi Med J. 2013;34(7):744-49.

 Mannaa A. Intra-familial Cariological Studies on a Saudi Population. 2013 [12]
Available from: http://hdl.handle.net/2077/32380.

 Al-Malik MI, Rehbini YA. Prevalence of dental caries, severity, and pattern in age [13]
6 to 7-year-old children in a selected community in Saudi Arabia. J Contemp 
Dent Pract. 2006;7(2):46-54.

 Al-Otaibi M, Angmar-Mansson B. Oral hygiene habits and oral health awareness [14]
among urban Saudi Arabians. Oral Health Prev Dent. 2004;2(4):389-96.

 Fontana M, Zero DT. Assessing patients' caries risk. [15] J Am Dent Assoc. 
2006;137(9):1231-39.

 Mount GJ, Ngo H. Minimal intervention: a new concept for operative dentistry. [16]
Quintessence Int. 2000;31(8):527-33.

 Statistical year book 2014, Ministry of Health, Saudi Arabia.[17]
 Oliveira DC. Minimally invasive dentistry approach in dental public health. 2011.[18]
 Kidd EA. Clinical threshold for carious tissue removal. [19] Dent Clin North Am. 

2010;54(3):541-49.
 Sushanth V, Kalra DD, Kumar NP, Prashant G, Bhate P, Imranulla M. Assessment [20]

of knowledge, attitude, and practice regarding preventive options in oral care 
among dentists in Davangere city, Karnataka: A cross-sectional study. Dentistry 
and Medical Research. 2015;3(1):20.

 Walsh LJ, Brostek AM. Minimum intervention dentistry principles and objectives. [21]
Aust Dent J. 2013;1:3-16.

 Lynch CD, Frazier KB, McConnell RJ, Blum IR, Wilson NH. Minimally invasive [22]
management of dental caries: contemporary teaching of posterior resin-based 
composite placement in U.S. and Canadian dental schools. J Am Dent Assoc. 
2011;142(6):612-20.

 Shah AH, Fateel AA, Al-Nakhli O. Dentists and dental students opinion regarding [23]
dental treatment of patients with special needs. J Pak Dent Assoc. 2011: 20: 
98–105.

 Beauchamp J, Caufield PW, Crall JJ, Donly K, Feigal R, Gooch B, et al. Evidence-[24]
based clinical recommendations for the use of pit-and-fissure sealants: a report 

of the American Dental Association Council on Scientific Affairs. J Am Dent 
Assoc. 2008;139(3):257-68.

 Hallett KB. The application of caries risk assessment in minimum intervention [25]
dentistry. Aust Dent J. 2013;1:26-34.

 Kinomoto Y, Inoue Y, Ebisu S. A two-year comparison of resin-based composite [26]
tunnel and Class II restorations in a randomized controlled trial. Am J Dent. 
2004;17(4):253-56.

 Domejean-Orliaguet S, Leger S, Auclair C, Gerbaud L, Tubert-Jeannin S. Caries [27]
management decision: influence of dentist and patient factors in the provision of 
dental services. J Dent. 2009;37(11):827-34.

 Pitts NB. Clinical diagnosis of dental caries: a European perspective. J[28]  Dent 
Educ. 2001;65(10):972-78.

 American Dental Association Council on Scientific Affairs.The use of dental [29]
radiographs: update  and  recommendations. J Am Dent Assoc. 2006; 137(9):-
1304-12.

 Hart D, Hillier MC, Wall BF. National reference doses for common radiographic, [30]
fluoroscopic and dental X-ray examinations in the UK. Br J Radiol. 2009;82(973):1-
12.

 Neuhaus KW, Jost F, Perrin P, Lussi A. Impact of different magnification levels on [31]
visual caries detection with ICDAS. J Dent. 2015;43(12):1559-64.

 Karlsson L. Caries detection methods based on changes in optical properties [32]
between healthy and carious tissue. Int J Dent. 2010;270729(10):28.

 Marinho VC, Worthington HV, Walsh T, Clarkson JE. Fluoride varnishes for [33]
preventing dental caries in children and adolescents. Cochrane Database Syst 
Rev. 2013;11(7).

 Marinho VC, Higgins JP, Logan S, Sheiham A. Topical fluoride (toothpastes, [34]
mouthrinses, gels or varnishes) for preventing dental caries in children and 
adolescents. Cochrane Database Syst Rev. 2003;4.

 Gaskin EB, Levy S, Guzman-Armstrong S, Dawson D, Chalmers J. Knowledge, [35]
attitudes, and behaviors of federal service and civilian dentists concerning 
minimal intervention dentistry. Mil Med. 2010;175(2):115-21.


