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ABSTRACT 

„Occlude‟ means to „close‟ and occlusion is defined as the static relationship between the 

incising or masticatory surface of the maxillary or mandibular teeth or tooth analogues. It is 

necessary to plan out the occlusal scheme prior to selection and arrangement of artificial 

teeth.Out of the many concepts which were proposed, balanced occlusion, canine guided 

occlusion, lingualized occlusion and monoplane occlusion are used most commonly. The aim 

of this study is to assess the knowledge, awareness and practise of occlusal schemes in 

complete dentures among second year students. A questionnaire was prepared with general 

questions based on the occlusal schemes of complete dentures and was distributed among a 

total of 100 practising in their second year. The data which was collected were computerised 

and analysed statistically using the SPSS software. The results showed that 89.8 students 
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were aware that the occlusal scheme required for complete denture is balanced occlusion, 

59.3% agreed upon use of lingualized teeth to establish balanced occlusion and 71.2%  of 

students were aware about the denture instability cause as underextension. By result analysis, 

it was observed that the awareness regarding occlusal schemes could improve more among 

second year students. 

 

 

INTRODUCTION 

Several concepts were developed to achieve balanced occlusion with their 

merits and demerits. Complete denture occlusion is a part of the 

stomatognathic system and not just arrangement of maxillary and mandibular 

teeth (Cameron, 2004). The foremost concern being health and preservation of 

all the supporting  structures. All the factors such as biological, physiological, 

mechanical, etc that favour the stability of the denture base and help avoid 

excessive force transmission must be considered (Ganapathy et al., 2016). 

Occlusal scheme by definition is defined as the form of arrangement of 

occlusal contacts in the  natural and artificial teeth and hence the chosen 

occlusal scheme will determine the pattern of occlusal contacts between the 

opposing teeth during centric relation as well as the mandible movements 

(Subasree, Murthykumar and Dhanraj, 2016). 

Out of the many concepts which were proposed, balanced occlusion, canine 

guided occlusion, lingualized occlusion and monoplane occlusion are used 

most commonly (Jain, Ranganathan and Ganapathy, 2017). Balanced 

occlusion is the realisation of tooth contacts on the working side as well as the 

balancing side at the same time (Ariga et al., 2018). Occlusal rehabilitation in 

complete dentures falls under four main occlusal concepts: unbalanced 

articulation, balanced articulation and lingualized articulation (Jyothi et al., 

2017). 

Among the proposed concepts to attain balanced occlusion, in 1914, Gysi‟s 

concept had emerged and he gave an inclination of 33° to cuspal inclines 

(cuspal form) in order to synchronise them with the condylar inclination of 

33° to horizontal(Neto, Junior and da Fonte Porto Carreiro, 2010). In centric 

occlusion, masticatory forces are directed to the ridges and in the right lateral 

position, the occlusal contact forces are to act away from the ridges 

(Duraisamy et al., 2019). 

Sears (Sears, 1937), in 1922, with his chewing members and 1927 with 

channel teeth (Ajay et al., 2017), both being non anatomic teeth has used a 

second molar ramp to develop balanced occlusion bh a curved occlusal plane 

both antero posteriorly and laterally. 

In 1925, Rudolph L Hanau (Hanau, 1926)  published a paper titled 

„Articulation: Defined, analysed and formulated‟ in which he discussed his 

belief that articulation of artificial teeth are related to nine factors charted 

mathematically and listed the laws of balanced occlusion in 44 

statements(Hanau, 1929). Later, Theilmann (Kawano et al., 1996) simplified 

Hanau‟s factors as a formula for balanced articulation. It was KxI/OPxCxOK 

where „K‟ stands for condylar guidance,‟I‟ stands for incisal guidance,‟OP‟ 

stands for occlusal plane, „C‟ stands for cuspal inclination, „OK‟ stands for 

curvature of the occlusal surfaces(Deniz and Kulak Ozkan, 2013).  

Just like every occlusal concept, balanced occlusal contacts have few 

disadvantages too because it is difficult to achieve in mouths where an 
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increased vertical incisor overlap is present – Class II cases (Dl and Sarandha, 

2007). It may be prone to encourage lateral and protrusive grinding habits. A 

semi adjustable or fully adjustable articulator would be required in that case 

(Collett, 1955). Although advantages being preserving the stability of 

complete denture, chewing function and decreasing active loading of 

supporting tissue (Selvan and Ganapathy, 2016). The aim of this study is to 

determine the knowledge, attitude and practise of occlusal schemes in 

complete dentures among general second year students. 

 

 

 

MATERIALS AND METHODS 

A total of 100 questionnaires were distributed among 100 students studying 

their second year of BDS in different colleges in Chennai. The questionnaire 

included questions regarding preference of occlusal schemes to be provided in 

complete denture, The data was collected and were analysed statistically using 

SPSS software. Statistical analysis was done wherein the collected data was 

computerised and analysed with IBM SPSS software (version 23.0) The 

software helps to describe the data and provide descriptive statistics, 

frequencies and percentage analysis for categorical variables and SD was used 

for continuous variables to find significant difference between the bivariate 

samples of independent groups. 

Table 1 shows the list of questions in the questionnaire that was distributed 

among students. 

 

RESULTS AND DISCUSSION 

After the distribution of 100 questionnaires and obtaining the analysed data, 

the results were obtained as shown below (Figures 1-11). 

 

71.2% of the respondents chose underextension, 16.1% of the students chose 

processing errors, 7.6% chose premature contacts and 5.1% responded to 

gravity as the cause for denture instability (as shown in figure 1). 89.8% of the 

respondents chose balanced occlusion, 5.9% of them chose mutually protected 

occlusion, 2.5% chose myocentric occlusion and 1.7% of the respondents 

chose occlusal ramps as the preferred occlusal scheme for complete denture 

(as shown in figure 2). 80.5% of the students chose peripheral seal, 10.2% 

picked adhesion, 5.9% of the students chose roots and 3.4% of the students 

chose gravity as the mode of retention for a complete denture (as shown in 

figure 3). 58.6% of students picked Christenson‟s phenomenon, 28% of 

students picked Hanau‟s phenomena, 8.5% of them chose Jorgenson‟s 

phenomena and 5.9% picked Zuckerberg‟s phenomena as the phenomena of 

denture tipping during protrusion (as shown in figure 4). 72.9% of the 

respondents chose protrusive record, 14.4% of the students chose centric 

record, 11% of students chose retrusive record and 1.7% students chose wax 

record as the required records to provide balanced occlusion (as shown in 

figure 5).  

 

69.5% of the students responded Hanau‟s formula, 12.7% responded Bennet‟s 

formula, 11.9% responded Fischer's formula, 5.9% responded Bonwill‟s 

formula to how condylar guidance helps in establishing balance (as shown in 
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figure 6). 75.3% chose bilateral, simultaneous. 15.3% chise unilateral, 

simultaneous. 7.6% chose single point contact, 1.7% chose anterior contact as 

to what is present in balanced occlusion (as shown in figure 7). 72.9% of 

students picked eccentric relations, 11.9% of students chose jaw opening, 

9.3% chose centric relation and 5.9% chose swallowing as the movement that 

prevents balanced contacts from tipping (as shown in figure 8). 70.3% of 

respondents responded that semi-adjustable articulators are required, 15.3% 

responded both fully adjustable and semi adjustable are required, 8.5% 

responded fully adjustable articulators are required and 5.9% of them 

responded non adjustable articulators are required (as shown in figure 9). 

59.3% of students responded YES and 15.3% of students responded NO and 

25.4% of students picked MAYBE as the option to whether balanced 

occlusion could be established using lingualized teeth (as shown in figure 10). 

49.2% of students responded NO, 32.2% responded MAYBE and 18.6% of 

students responded YES as to whether balanced occlusion could be established 

with the use of monoplane teeth (as shown in figure 11). 

 

When comparing the awareness of the primary cause of denture instability 

with gender, it was shown that females had a higher level of awareness about 

the primary cause of denture instability when compared to males (p=0.005), 

which was statistically significant (figure 12). When comparing the awareness 

of the occlusal scheme to be provided in a complete denture with gender, it 

was shown that females had a better knowledge about the occlusal scheme to 

be provided in a complete denture compared to the males (p = 0.521), which 

was statistically not significant (figure 13). When comparing the awareness of 

the mode of retention in a denture with gender, it was shown that females had 

a higher level of awareness of the mode of retention needed in a denture 

compared to the males involved in this survey (p=0.020), which was 

statistically significant (figure 14). When comparing the awareness of record 

needed to provide balanced occlusion with gender, it was shown that females 

had a higher level of knowledge when compared to the males involved in this 

survey (p=0.000) which was statistically significant (figure 15). When 

comparing the awareness of the kind of articulator required to establish 

balanced occlusion with gender, it was shown that females had a better 

knowledge about the kind of articulator required to establish balanced 

occlusion compared to the males (p = 0.000), which was statistically 

significant (figure 16).  

 

Although complete dentures have been one of the most basic and common 

prosthodontic treatments, many basic and common  prosthodontics treatments, 

many important concepts are variables that are not scientifically explained, 

validated or made understood to people and practitioners (Ganapathy, Kannan 

and Venugopalan, 2017),(Vijayalakshmi and Ganapathy, 2016). 

The numerous challenges faced with the treatments of provided complete 

denture are lack of expertise related to high quality complete denture, larger 

proportion of elderly patients who require advanced care and treatment and 

specific guidelines supported by lack of sound evidence(Howell, 2004),(Sears, 

1938). 
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According to a review published in 2013, Abduo J concluded that anatomical 

teeth arranged in conventional bilateral balanced occlusion (CBBO) or 

lingualized bilateral balanced occlusion (LBBO) are preferable to flat teeth 

arranged in monoplane occlusion which is mainly related to patient acceptance 

(Abduo, 2013),(Ashok and Suvitha, 2016) 

 

In 1996, BR Lang discussed that the available research had not identified a 

superior tooth form or arrangement to fulfil the requirements of complete 

denture patients in all areas of comfort, aesthetic and functionality (Lang, 

2004),(Ashok et al., 2014). In his opinion, the concept of lingualized 

articulation using tooth molds, custom designed specifically, seemed to be the 

most logical approach in occlusal rehabilitation of edentulous 

patients(Venugopalan et al., 2014).  

In an article published by Loh and Levey, 2018, it was seen that it seemed 

patients preferred anatomic or semi anatomic teeth and that chewing efficiency 

with anatomic and modified teeth was better than with non anatomic teeth 

(Loh and Levey, 2018),(Basha, Ganapathy and Venugopalan, 2018). 

 

He concluded that there isn‟t any one occlusal scheme that fits all patients in 

need of complete denture and there are many cases where more than one 

occlusal scheme may be adequate (Kannan and Venugopalan, 2018),(Jacobson 

and Krol, 1983). 

 

Table 1.  Questionnaire consisting of survey questions related to the 

awareness of occlusal scheme in complete dentures among second year 

students. 

1. Email ID 

2. Name 

3. Age 

4. Year and course of study 

5. What is the primary cause of denture instability? 

● Gravity 

● Underextension 

● Processing errors 

● Premature contacts 

6. What is the occlusal scheme to be provided in complete denture? 

● Myocentric occlusion 

● Balanced occlusion 

● Mutually protected occlusion 

● Occlusal ramps 

7. What is the mode of retention of a complete denture? 

● Roots 

● Peripheral seal 

● Adhesion 

● Gravity 

8. What is the phenomenon of denture tipping during protrusion known as? 

● Jorgensen‟s phenomenon 

● Christensen‟s phenomenon 

● Hanau‟s phenomenon 
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● Zuckerberg‟s phenomenon 

9. What kind of record would you need to provide balanced occlusion? 

● Retrusive record 

● Protrusive record 

● Centric record 

● Wax record 

10. How does recording condylar guidance help in establishing balance? 

● Hanau‟s formula 

● Bennett‟s formula 

● Fischer's formula 

● Bonwill‟s formula 

11. What kind of contacts are present in Balanced occlusion? 

● Bilateral, simultaneous 

● Unilateral, simultaneous 

● Single point contact 

● Anterior contact 

12. During which movement would balancing contacts prevent tipping? 

● Centric relation 

● Eccentric relation 

● Jaw opening 

● Swallowing 

13. What kind of articulators are required for establishing balanced occlusion? 

● Fully adjustable 

● Semi adjustable 

● Non-adjustable  

● Both (i) and (ii) 

14. Can balanced occlusion be established using lingualized teeth? 

● Yes 

● No 

● Maybe 

15. Can balanced occlusion be established using monoplane teeth? 

● Yes 

● No 

● Maybe 
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Figure 1. Pie chart showing the percentage of distribution of responses for the 

question, “What is the primary cause of denture instability?” where the 

majority of the respondents (71.19%, purple) responded underextension, 

(16.10%, yellow) responded processing errors, (7.63%, green) responded 

premature contacts and (5.08%, blue) responded gravity. 

 

 
Figure 2. Pie chart showing the percentage of distribution of responses for the 

question, “What is the occlusal scheme to be provided in complete denture?” 

where the majority of the respondents (89.83%, blue) responded balanced 

occlusion, (5.93%, green) responded mutually protected occlusion, (1.69%, 

purple) responded occlusal ramps. 
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Figure 3. Pie chart showing the percentage of distribution of responses for the 

question, “What is the mode of retention of a complete denture?” where the 

majority of the respondents (80.51%, yellow) responded peripheral seal, 

(10.17%, blue) responded adhesion, (5.93%, purple) responded roots and 

(3.39%, green) responded gravity. 

 

 
Figure 4. Pie chart showing the percentage of distribution of responses for the 

question, “What is the phenomenon of denture tipping during protrusion 

known as?” where the majority of the respondents (57.63%, blue) responded 

to christensen's phenomenon, (27.97%, green) responded to hanau's 

phenomenon, (8.47%, yellow) responded jorgensen‟s phenomenon  and 

(5.93%, purple) responded zuckerberg‟s phenomenon. 
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Figure 5. Pie chart showing the percentage of distribution of responses for the 

question, “What kind of record would you need to provide balanced 

occlusion?” where the majority of the respondents (72.88%, green) responded 

to protrusive record, (14.41%, blue) responded centric record, (11.02%, 

yellow) responded retrusive record  and (1.69%, purple) responded wax 

record. 

 
 

Figure 6. Pie chart showing the percentage of distribution of responses for the 

question, “How does recording condylar guidance help in establishing 

balance?” where the majority of the respondents (69.49%, purple) responded 

to hanau‟s formula, (12.71%, blue) responded bennett‟s formula, (11.86%, 

yellow) responded fisher‟s formula and (5.93%, green) responded bonwill‟s 

formula. 
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Figure 7. Pie chart showing the percentage of distribution of responses for the 

question, “What kind of contacts are present in Balanced occlusion?” where 

the majority of the respondents (72.03,%, green) responded to bilateral, 

simultaneous. (17.80%, purple) responded unilateral, simultaneous. (8.47%, 

yellow) responded single point contact and (1.69%, blue) responded anterior 

contact. 

 

 
Figure 8. Pie chart showing the percentage of distribution of responses for the 

question, “During which movement would balancing contacts prevent 

tipping?” where the majority of the respondents (72.88%, green) responded 

eccentric relation, (11.86%, yellow) responded jaw opening. (9.32%, blue) 

responded centric relation and (5.93%, purple) responded swallowing. 
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Figure 9. Pie chart showing the percentage of distribution of responses for the 

question, “What kind of articulators are required for establishing balanced 

occlusion?” where the majority of the respondents (70.34%, purple) responded 

semi adjustable, (15.25%, blue) responded both (i) and (ii), (8.47%, green) 

responded fully adjustable and (5.93%, yellow) responded non adjustable. 

 

 
Figure 10. Pie chart showing the percentage of distribution of responses for 

the question, “Can balanced occlusion be established using lingualized teeth?” 

where the majority of the respondents (59.32%, yellow) responded yes, 

(25.42%, blue) responded maybe, (15.25%, green) responded no. 
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Figure 11. Pie chart showing the percentage of distribution of responses for 

the question, “Can balanced occlusion be established using monoplane teeth?” 

where the majority of the respondents (49.15%, green) responded no, 

(32.20%, blue) responded maybe, (18.64%, yellow) responded yes. 

 

 
Figure 12. Bar graph depicting the association between gender and the 

awareness of primary cause of denture instability where blue denotes gravity, 

green denotes premature contacts, yellow denotes processing errors and purple 

denotes underextension. X axis represents the gender and Y axis represents the 

number of respondents. Chi square test shows p = 0.005, so (p<0.05 indicates 

statistically significant). So there is a significant association between gender 

and the awareness of primary cause of denture instability, proving females 

have better awareness than males. 
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Figure 13. Bar graph depicting the association between gender and the 

awareness of the occlusal scheme to be provided in a complete denture where 

blue denotes balanced occlusion, green denotes mutually protected occlusion, 

yellow denotes myocentric occlusion and purple denotes occlusal ramps. X 

axis represents the gender and Y axis represents the number of respondents. 

Chi square test shows p=0.521, so (p>0.05 indicates statistically not 

significant). So there is no significant association between gender and the 

awareness of the occlusal scheme to be provided in a complete denture, 

proving females have better awareness than males. 

 

 

 
Figure 14. Bar graph depicting the association between gender and the 

awareness of the mode of retention in a denture where blue denotes adhesion, 

green denotes gravity, yellow denotes peripheral seal and purple denotes roots. 

X axis represents the gender and Y axis represents the number of respondents. 

Call hi square test shows p = 0.020, so (p<0.05 indicates statistically 

significant). So there is a significant association between gender and the 
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awareness of the mode of retention in a denture, proving females have better 

awareness than males. 

 

 
Figure 15. Bar graph depicting the association between gender and the 

awareness of record needed to provide balanced occlusion where blue denotes 

centric record, green denotes protrusive record, yellow denotes retrusive 

record and purple denotes wax record. X axis represents the gender and Y axis 

represents the number of respondents. Chi square test shows p=0.000, so 

(p<0.05 indicates statistically significant). So there is a significant association 

between gender and the awareness of record needed to provide balanced 

occlusion, proving females have better awareness than males. 

 

 
Figure 16. Bar graph depicting the association between gender and the 

awareness of the kind of articulator required to establish balanced occlusion 

where blue denotes both (i) and (ii), green denotes fully adjustable, yellow 

denotes non adjustable and purple denotes semi adjustable. X axis represents 

the gender and Y axis represents the number of respondents. Chi square test 

shows p=0.000, so (p<0.05 indicates statistically significant). So there is a 

significant association between gender and the awareness of the kind of 

articulator required to establish balanced occlusion, proving females have 

better awareness than males. 

 

 

 

CONCLUSION  

This survey shows that the awareness of occlusal schemes among second year 

students should improve before they step into the clinical field of practise and 
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occlusal schemes must be selected  depending upon the situation of the 

patient.  
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