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ABSTRACT

	 The aim of this study was to evaluate the knowledge and practices of minimal intervention den-
tistry (MID) in the teaching hospitals of Lahore. The target population for this cross-sectional study 
consisted of fresh graduates, house surgeons and demonstrators of Restorative Dentistry in the dental 
schools of Lahore. The questionnaire was prepared to assess the teaching and concepts of minimal 
intervention dentistry being taught at the undergraduate level. The results showed that 83 % of the 
respondents believed that MID should replace the age old principles of GV Black. The respondents 
(90-95%) had sound knowledge about the caries risk assessment. However their concepts about clinical 
management using these techniques of MID were inadequate. In light of this study it is impervious 
that, a comprehensive practical training guided by the current principles of MID should be designed 
and implemented to improve present caries management educational program.
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INTRODUCTION

	 Dental caries in adults is a global issue with higher 
prevalence being in underdeveloped and developing 
countries. In developing countries, oral health provid-
ers are mostly present in the tertiary care hospitals 
of urban centres and minimal importance is given to 
preventive or restorative dental care. The public dental 
system fails to address the lifestyle and broader health 
issues affecting oral health and although an immediate 
dental problem can usually be alleviated, it is done at 
the cost of valuable tooth structure.1 In children and 
adults suffering from severe tooth decay, teeth are 
often left untreated or are extracted to relieve pain 
or discomfort.2 Pakistan being a developing country 
is suffering from a similar dilemma.3,4 According to a 
survey in 1991 of dental disease and oral hygiene needs 
in Pakistani population, 52% of cases in the age group 
12 to 15 years and 70% in the age group ranging from 

35 to 64 years had dental caries. The frequency of caries 
increased with age and was higher in males 60.25% 
than in females 57.9%. Active caries was present in 
45% young and 64% adult population.5 The last oral 
health survey was conducted in 2003 in which almost 
nine thousand individuals in 21 districts of the country 
were examined to determine the burden of oral disease 
in Pakistan, dental caries (tooth decay) was the single 
most common chronic childhood disease in the country. 
Almost 50% of the 12-15 year old children had two teeth 
involved in the disease process. More than 50% of the 
children between the ages of 12-15 years were caries free 
however, 97% of all carious lesions in these age groups 
were untreated. For the 35-44 year old group half of 
the lesions were untreated while in more than 90% of 
cases the treatment offered was extraction. Moreover, 
preventive regimes (examination, scaling and prophy-
laxis) formed less than 3% of the routine procedures at 
public dental clinics and indicated the shortcomings in 
oral health education regarding preventive practices 
and the lack of dental health promotional programs in 
the country.6

	 In industrialized countries an initial investment 
in preventive oral care has resulted in a reduced prev-
alence of oral disease and savings in dental expendi-
tures.7,8 In most developing countries, investment in 
oral healthcare is low. In these countries, resources are 
primarily allocated to emergency oral care and pain 
relief if treatment were available, the costs of dental 
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naire had two sections. The first section referred to 
the perspective of the dentist regarding the quality of 
MID and GV Blacks concepts of cavity designs being 
taught and assessed in the undergraduate curriculum. 
The second section of the questionnaire was directed 
at the knowledge and beliefs of the respondents about 
caries and its management by MID. The returned 
questionnaires were coded and data entered. Data was 
analyzed using the Statistical Package for the Social 
Sciences (SPSS) 17. Descriptive statistics were used to 
analyze the data.

RESULTS

	 The first part of the questionnaire was regarding 
the curriculum of cariology being taught at the under-
graduate level. Majority of respondents 79% agreed 
that they were taught MID at the undergraduate level, 
however 59% were assessed for it in their examination. 
An estimated 98.5% of the respondents agreed that 
both GV Blacks concepts and MID should be taught 
at undergraduate level (Table 1).

caries in children alone would exceed the total health 
care budget for children.9 Traditionally the dentists 
had focused on the treatment modalities encompass-
ing the outcomes of the carious decay. It is only in the 
recent few decades that the dental professionals have 
realized the importance of caries preventive measures. 
These findings highlight the importance of teaching 
dental students a systematic and profound education 
in cariology and preventive dentistry.10

	 It is the need of the hour in dental schools to 
encompass the concepts of early detection of caries, 
prevention and minimal intervention. Thereby improve 
the knowledge of the dental students and to bring it at 
par with the current concepts.11,12 According to a study 
in 2005 the preventive concepts of dentists in Peshawar 
regarding dental caries were found to be unsatisfactory 
and needed improvement through various measures.13 
Better oral health care conditions for the world’s 
populations necessitate the application of up-to-date 
scientific knowledge to prevent the major oral diseases. 
The structure and content of undergraduate dental 
curriculum should be based on the current trends and 
knowledge about the preventive care and principles of 
management of caries. They must also take into account 
the trends for change in the management of caries 
within and between populations, and acknowledge the 
impact of changes in treatment philosophies for these 
trends.14

	 This study focuses on the concepts and beliefs about 
Minimal Intervention Dentistry (MID) in cariology, of 
dental graduates working in the dental schools of La-
hore. The aim of this study was to test the hypothesis 
that the knowledge and application of MID is insufficient 
in teaching hospitals of Lahore.

METHODOLOGY

	 In Lahore, there are five dental schools, affiliated 
with University of Health Sciences. In each dental school 
teaching is divided into two parts: didactic teaching 
where the educational process consists of lectures and 
tutorials, and a hospital section where students and 
teachers are engaged in clinical activities. The target 
population for this cross-sectional study consisted of 
fresh graduates, house surgeons, demonstrators and 
the teaching faculty of Restorative Dentistry in these 
dental schools.

	 The questionnaire was delivered in person in 
February 2014 and collected two weeks later. 261 
complete performas were included in the study. The 
target population consisted of 425 dentists out of which 
259 responded resulting in a response rate of 61%. The 
questionnaire was prepared to assess the teaching and 
concepts of MID being taught at the undergraduate 
level in teaching institutions of Lahore. The question-

Fig 1:	Knowledge about the latest techniques of caries 
detection

Fig 2:	Knowledge about the Clinical Examination of 
Caries
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TABLE 1

Percentage
Q1 Teaching of MID at 

the undergraduate 
level

Yes 78.8%
No 17.0%

Q2 Teaching of princi-
ples of GV Black at 
undergraduate level

Yes 96.1%
No 3.9%

Q3 Assessment of MID 
in practical exam-
ination

Yes 59.5%
No 39.8%

Q4 Assessment of GV 
Blacks cavity design 
in practical exam-
ination

Yes 93.8%
No 6.2%

Q5 MID as the profes-
sional standard of 
care for primary 
teeth

Yes 83.8%
No 15.8%

Q6 MID as the profes-
sional standard of 
care of permanent 
teeth?

Yes 74.9%
No 23.6%

Q7 MID as replacement 
GV Blacks principles 
in small to moderate 
cavities?

Yes 83.4%
No 16.2%

Q8 Recommended 
teaching strategy 
for undergraduate 
teaching

Teaching 
GV Blacks 
principles 
only

1.9%

MID only 3.1%
Both GV 
Black and 
MID

93.4%

TABLE 2:  REMINERALIZATION IN 
PRIMARY TEETH

Remineraliza-
tion with
fluoride

Effective 81.3%

Ineffective 4.3%

I don't use this technique 14.5%

Amorphous
calcium phos-
phate-CPP

Effective 40.2%

Ineffective 4.4%

I don't use this technique 55.4%

ART Effective 75.3%

Ineffective 8.6%

I don't use this technique 16.1%

Sandwich
technique
(GIC +
Composite)

Effective 89.1%

Ineffective 5.9%

I don't use this technique 5.1%

TABLE 3: REMINERALIZATION IN 
PERMANENT TEETH

Remineraliza-
tion with
fluoride

Effective 82.0%
Very Ineffective 6.3%
I don't use this technique 11.7%

Amorphous
calcium phos-
phate-CPP

Effective 40.6%
Very Ineffective 6.7%
I don't use this technique 52.8%

ART Effective 63.1%
Very Ineffective 17.9%
I don't use this technique 19.0%

Sandwich
technique
(GIC +
Composite)

Effective 94.2%
Very Ineffective 2.3%
I don't use this technique 3.5%

TABLE 4: KNOWLEDGE ABOUT 
REMINERALIZATION

Fluorides and Amorphous cal-
cium phosphate essential for 
remineralization

Agree 86.6%
Neutral 11.4%
Disagree 2.0%

Sealants: essential procedure 
for high caries risk children

Agree 89.5%
Neutral 7.0%
Disagree 3.5%

Small, minimal cavity prepa-
rations compromise materials' 
retention

Agree 50.4%
Neutral 25.0%
Disagree 24.6%

TABLE 5: KNOWLEDGE ABOUT CARIES RISK 
ASSESSMENT

1 The importance of preven-
tive dentistry is more in 
children than adults

Agree 76.4%
Neutral 10.5%
Disagree 13.2%

2 Caries risk assessment 
should be performed for all 
the patients

Agree 95.3%
Neutral 2.3%
Disagree 2.3%

3 Dietary habits of all the 
patients should be assessed

Agree 93.8%
Neutral 5.0%
Disagree 1.2%

4 No. of carious lesions is di-
rectly related to the intake 
of refined carbohydrates

Agree 78.7%
Neutral 13.2%
Disagree 8.1%

5 High caries risk patients 
should receive diet coun-
seling

Agree 97.6%
Neutral 2.0%
Disagree 0.4%
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	 The second part of the questionnaire was about the 
respondents’ knowledge of diagnosis and management 
of caries. When the respondents were asked about 
new methods of caries detection 38-58% of them were 
unaware the various methods (Fig 1). When asked 
about the clinical examination technique for caries 
detection an alarming level of the respondents 74% 
used a sharp explorer for detection of caries (Fig 2). 
When asked about the effectiveness of remineralization 
of primary and permanent teeth with fluoride 81.5% of 
the respondents found it effective in remineralization 
(Table 2, 3). More than 50% of the respondents were 
unaware of Casien Phosphopeptide -Amorphous Cal-
cium Phosphate (CPP-ACP) used for remineralization 
of teeth (Table 2, 3). When the respondents were asked 
about the effectiveness of ART in primary and perma-
nent teeth 75% and 63% of the respondents found it 
effective respectively (Table 2, 3). When asked about 
the sandwich technique (GIC + Composite) 89% and 
94% found it effective in primary teeth and permanent 
teeth respectively (Table 2, 3). Fluorides and CPP-ACP 
were deemed essential for remineralization by 86% of 
the respondents while 89.5% agreed that pit and fissure 
were an essential procedure for high risk children. Fifty 
percent of the respondents were of the opinion that small 
minimal cavity preparations compromise materials 
retention (Table 4). Preventive dentistry was found to 
be more effective in children than in adults by 76% of 
the respondents. Majority of respondents had sound 
knowledge about the broad concepts of prevention, 
however when asked about the clinical management 
the responses were vague and inadequate (Table 5).

DISCUSSION

	 Historically dentists have been administering 
therapies for the consequences of carious lesions with 
little or no emphasis on prevention. However in the 
last decade it has been highlighted that prevention 
has a very important role in dentistry. Minimal in-
tervention dentistry (MID) is the most contemporary 
approach for the management of dental caries.15 This 
change from intervention to prevention is still in the 
process of being incorporated in a systematic and 
comprehensive manner in the dental curriculum. 
Pakistan, a third world country is still lagging behind 
in preventive regimes. To implement good preventive 
measures it is essential that the dentists be trained 
formally to focus more on prevention than interven-
tion. Our findings have suggested that many dentists 
have not modified their operative treatment practices 
in the light of modern philosophies. This reluctance 
probably has several explanations, but an important 
factor may be the content of the cariology curriculum 
taught during undergraduate training. To achieve this 
goal changes need to be made in the curriculum taught 
and assessment methodology. This study was done to 

assess the disparity and shortcomings in the teaching 
and knowledge of MID in the teaching institutions of 
Lahore. Notwithstanding the limitations of the findings, 
the data generated provides a useful insight into the 
beliefs and attitudes of dental graduates.

	 The study targeted all dental institutions in La-
hore and got a 61% response. Our findings suggest 
that more than 50% of the dentists are not sufficiently 
aware of the shortcoming in their operative treatment 
practices in the light of modern philosophies. As more 
than 95% of the participants were aware of the theory 
aspect of prevention, we assume that the subject was 
introduced in the cariology curriculum but it was not 
reinforced sufficiently in clinical practice. As 79% of 
the graduates agreed that they were taught MID at 
the undergraduate level, only 59% claimed that they 
were assessed for it too as compared to the 96% and 
94% for GV Blacks concepts being taught and assessed. 
This comparison shows that the age old principles 
of extension for prevention are still predominantly 
being taught and assessed in terms of priority at the 
undergraduate level. The inadequacies of the current 
teaching methodologies were highlighted when the 
respondents were asked about the current methods of 
caries detection. More than 38-61% of the respondents 
were unaware of them.

	 A confused response was found in answer to the 
inquiry regarding clinical examination technique for 
caries detection, which further highlighted the inad-
equacy of their knowledge. An alarming level of the 
respondents 74% said that they used a sharp explorer 
for detection of caries, a questionable practice which 
is considered unethical in many developed countries. 
Studies have suggested the use of sharp explorer to be a 
cause of iatrogenic damage which can cause progression 
of initial caries.16-18 Another alarming finding was that 
more than half the respondents were unaware of CPP-
ACP that is used for remineralization of demineralized 
tooth structure.

	 The respondents 95% in the study seemed moder-
ately aware of the first two core principles of MID which 
are recognition and reduction of caries however their 
knowledge was inadequate as far as repair and regen-
eration of tooth structure was concerned. Since so much 
of dental treatment is irreversible, these inadequacies 
in the training of undergraduates can place patients at 
risk of needless or inappropriate interventions. Thus, 
dental schools should develop evidence-based teaching 
in dental cariology and favor the use of standardized 
criteria for treatment decisions in operative dentistry.19 
Brown20 has discussed the need for change in dental 
schools’ curricula to incorporate the great influx of new 
knowledge in our profession and also to change some 
of the ways we teach.
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	 The identified deficiencies call for changes in un-
dergraduate dental curricula to improve dental care 
from any stakeholder’s perspective. To make the right 
decision about surgical intervention, it’s suitability, 
benefits and limitations and non-surgical treatment 
options need to be considered, such as tooth tissue 
preservation, restoration, longevity and costs. The 
wide disparity among the responses regarding MID in 
the results have also been demonstrated in previous 
surveys regarding MID. These opinions illustrate a gap 
in the understanding of the carious process and remin-
eralization. There are several studies from Europe21-23, 
North and South America24-28, and Japan29 which have 
reported large disparity in the teaching of cariology, 
its preventive and restorative aspects.

CONCLUSION

	 In light of this study it is suggested that, a com-
prehensive practical training guided by the current 
principles of MID should be designed and implemented 
to improve present caries management educational 
program.

REFERENCES
1	 Calache H, Hopcraft MS, Martin JM. Minimum Intervention 

Dentistry. A New Horizon in Public Oral Health Care. Aust 
Dent J 2013; 58(1): 17-25.

2	 Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye 
C. The global burden of oral diseases and risks to oral health. 
Bull World Health Org 2005; 83: 661-69.

3	 Ali S, Bhatti MUD, Syed A, Chaudhry AH. Prevalence of Dental 
Caries among 5-14 Years Old in Poor Locality School Children 
of Lahore. Pak Oral Dent J 2012; 32(2): 279-82.

4	 Sufia S, Chaudhry S, Izhar F, Syed A, Mirza BA, Khan AA. 
Dental Caries Experience in Preschool Children-Is it Related 
to Child's Place of Residence and Family Income. Oral Health 
Prev Dent 2011; 9(4): 375-79.

5	 Maher R. Dental Disorders in Pakistan - A National Pathfinder 
Study. J Pak Med Assoc 1991; 41: 250-2.

6	 Khan AA: Oral Health in Pakistan: A Situation Analysis. 
Ministry of Health/ WHO Publication; Government of Pakistan 
2004; 1-60.

7	 Griffin SO, Jones K, Tomar SL. An Economic Evaluation of 
Community Water Fluoridation. J Public Health Dent 2001; 
61: 78-86.

8	 Wang NJ, Källestaal C, Petersen PE, Arnadottir IB. Caries 
Preventive Services For Children and Adolescents in Denmark, 
Iceland, Norway and Sweden: Strategies and Resource Alloca-
tion. Community Dent Oral Epidemiol 1998; 26: 263-71.

9	 Yee R, Sheiham A. The Burden of Restorative Dental Treatment 
for Children in Third World Countries. Intl Dental J 2002; 52: 
1-9.

10	 Schulte A.G, Pitts N.B, Huysmans M.C, Splieth C, Buchalla W. 
European Core Curriculum in Cariology for Undergraduate 
Dental Students. Caries Res 2011; 45: 336-45.

11	 Selwitz, RH, Ismail AI, Pitts NB. Dental caries. Lancet 2007; 
369 (9555): 51-59.

12	 Schulte AG, Pitts NB, Huysman MC. European Core Curriculum 
in Cariology for Undergraduate Dental Student. Eur J Dent 
Educ 2011; 15: 9-17.

13	 Khan H. Dental Caries-Preventive Concepts of Dentists in 
Peshawar. Pak Oral Dent J 2005; 25: 87-92.

14	 Baelum V,  van Palenstein Helderman W,  Hugoson A,  Yee 
R, Fejerskov O. A Global Perspective on Changes in the Burden 
of Caries and Periodontitis: Implications for Dentistry. J Oral 
Rehabil 2007; 34(12): 872-906.

15	 Walsh LJ, Brostek AM. Minimum Intervention Dentistry Prin-
ciples and Objectives. Aust Dent J 2013; 58(1): 3-16.

16	 Bergman G, Linden L. The Action of the Explorer on Incipient 
Caries. Svensk Tandlaek Tidskr 1969; 62: 629-34.

17	 Ekstrand K, Qvist V, Thylstrup A. Light Microscope Study of 
the Effect of Probing on the Occlusal Surfaces. Caries Res 1987; 
21: 368-74.

18	 VanDorp CSE, Exterkate RAM, Ten Cate JM. The Effect of 
Dental Probing on Subsequent Enamel Demineralization. J 
Dent Child 1988; 55: 343-47.

19	 Tubert-Jeannin S, Domejean-Orliaguet S, Riordan PJ, Espelid I, 
Tveit AB. Restorative Treatment Strategies Reported by French 
University Teachers. J Dent Educ 2004; 68(10): 1096-103.

20	 Brown JP. A New Curriculum Framework for Clinical Preven-
tion and Population Health, with a Review of Clinical Caries 
Prevention Teaching in U.S. And Canadian Dental Schools. J 
Dent Educ 2007 May; 71(5): 572-78.

21	 Blum IR, Schriever A, Heidemann D, Mjör IA, Wilson NH. 
The Repair of Direct Composite Restorations: An International 
Survey of the Teaching of Operative Techniques and Materials. 
Eur J Dent Educ 2003; 7: 41-48.

22	 Tubert-Jeannin S, Doméjean-Orliaguet S, Riordan PJ, Espelid 
I, Tveit AB. International Perspectives on Dental Education 
Restorative Treatment Strategies Reported by French University 
Teachers. J Dent Educ 2004; 68: 1096-03.

23	 Wilson NH, Mjör IA. The Teaching of Class I and Class II Direct 
Composite Restorations in European Dental Schools. J Dent 
2000; 28(1): 15-21.

24	 Maupomé G, Sheiham A. Radiographic Criteria Employed to 
Diagnose and Treat Approximal Caries by Final-Year Dental 
Students in Mexico City. Community Dent Oral Epidemiol 1997; 
25: 242-46.

25	 Mjör IA, Wilson NH. Teaching Class I and Class II Direct Com-
posite Restorations: Results of A Survey Of Dental Schools. J 
Am Dent Assoc 1998; 129: 1415-21.

26	 Clark TD, Mjör IA. Current Teaching of Cariology in North 
American Dental Schools. Oper Dent 2001; 26(4): 412-18.

27	 Gordan VV, Mjör IA, Blum IR, Wilson N. Teaching Students 
the Repair of Resin-Based Composite Restorations: A Survey 
of North American Dental Schools. J Am Dent Assoc 2003; 134: 
317-23.

28	 Gordan VV, Mjör IA, VeigaFilho LC, Ritter AV. Teaching of 
Posterior Resin-Based Composite Restorations in Brazilian 
Dental Schools. Quintessence Int 2000; 31: 735-40.

29	 Fukushima M, Iwaku M, Setcos JC, Wilson NH, Mjör IA. Teach-
ing of Posterior Composite Restorations in Japanese Dental 
Schools. Int Dent J 2000; 50: 407-11.


