
 

 

Study Protocol 

Protocol for establishing the norms of total tooth material for 

Central Indian population 

 

Abstract: 

Background: Appealing profile is dependent on constructive interrelation of craniofacial 

structure so as to establish systemic equilibrium .
 
An esthetic profile may also be associated 

with single tooth or inter-arch malocclusion. To correct these malocclusions, the 

corresponding link of tooth material of upper and lower arch is the prerequisite to achieve 

functional stability of occlusion, structural balance and esthetic harmony. 

Objectives: To determine tooth size ratios for maxillary and mandibular dentition in Central 

Indian population.  

Methodology: The study sample comprised of 500 subjects (250 males and 250 females) 

aged between 12-20 years with all permanent first molar erupted will be obtained from the 

department. The mesio–distal width of all teeth anterior to first molar of maxillary and 

mandibular teeth from right to left side will be calculated  

Expected Results: Proof of sexual dimorphism was seen among Indian male subjects have 

greater mean values as compared to females. Statistically considerable differences were 

establish between Indian samples and Bolton Caucasian standards. 

Conclusion: The research presents, evidence that size of teeth are population specific. Mean 

values specific to peculiar population samples should be obtained in order to make treatment 

regime more precise as well as predictable. 
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Introduction:  

Appealing profile is dependent on constructive interrelation of craniofacial structure so as to 

establish systemic equilibrium .
1 

An esthetic profile may also be associated with single tooth 

or inter-arch malocclusion. To correct these malocclusions, the corresponding link of tooth 

material of upper and lower arch is the prerequisite to achieve functional stability of 

occlusion, structural balance and esthetic harmony.
1
 

The Total Tooth Material (TTM) may vary between different racial and ethnic group that 

affects the facial esthetics.
2
  The values of TTM is not same even in male and female of same 

racial group.
3-5  

To formulate a treatment plan, model analysis is considered to be an essential 

aid. All the analysis under the model analysis to formulate a treatment protocol is solely 

dependent on the TTM of the particular individual.
 



 

 

Values for TTM were established for the Caucasians population, irrespective of gender 

difference. This can be considered as a greatest disadvantage while formulating an extraction 

protocol for male and female based on one guideline.  According to the studies given in 

literature
6
, there is an established difference between the values stated for Caucasians and 

Indian populations, and therefore any treatment protocol for patient, should not be dependent 

on particular population.
7
 

Taking into consideration the esthetics for the different races, the treatment protocol should 

be population dependent and not as per the given norms. With this hypothesis a study is 

planned to evaluate; if there is a difference in TTM of Central Indian population. 

Objectives: 

1) To evaluate and codify the mesio-distal dimension for a TTM in male and female 

population (a new hypothesis). 

2) To compare the obtained values of TTM in male and female with the norms given for the 

Caucasians population.  

 

Study design:  

Cross –sectional observational type. 

Methodology:  

The study will be done in the Department of Orthodontics and Dentofacial Orthopedics, 

Sharad Pawar Dental College and Hospital. The sample size will be patients enrolled in the 

department for orthodontic treatment from age group 12 to 20 years. 

Dental study casts of 500 adult patients (250 male & 250 female) with all permanent first 

molar erupted will be obtained from the department. The mesio–distal width of all teeth 

anterior to first molar of maxillary and mandibular teeth from right to left side will be 

calculated using a digital Vernier caliper to calculate mesio-distal width of the teeth (nearest 

0.01) on study models. The values will be entered into an excel sheet.  

The values obtained will be subjected to statistical analysis using student un-paired T – test 

and chi – square test.  

The study models will be selected based on the following inclusion criteria:  

1. Study models with permanent teeth present from first permanent molar from right to 

left side maxillary and mandibular arch. 

2. Patients with parents from Central India / Vidarbha  origin and residing in Vidarbha 

since the birth of the selected sample.  

The study models will be selected based on the following exclusion criteria: 

1) Morphological variation. 

2) Extraction done if any. 



 

 

3) Orthodontically treated cases with extraction. 

4) Patient with local etiological factors with congenitally missing tooth, tooth shape, 

tooth number. 

5) Study model with absence of any mesio-distal and occlusal abrasions, caries, 

restorations, dental prosthesis, missing teeth, tooth anomalies in size, shape and 

number. 

       To ensure measurement accuracy and to remove the evaluation bias, 2 months later, the 

dental casts will be re-evaluated by the same investigator and reliability test will be applied to 

the first and second values.  

      

Implications: 

Establishment of the norms of TTM for male and female for Central Indian population can 

help orthodontists to formulate a treatment plan with or without extraction based on the 

model analysis. 

If norms are established for a population, the need of extraction of two to four permanent 

premolars can be avoided; which can aid in the psychological well-being of the adolescent 

patients. Also to treat a case with non-extraction protocol reduces the burden of cost requiring 

extra tools to close the spaces which can further reduce the treatment time. 

As, now the esthetic concern has changed the treatment modalities, by establishing any norms 

for a particular population the esthetic concern regarding the facial genotype and features 

with an ancient touch can be maintained rather than blindly following and treating an 

individual, based on the norms for other population. Evaluation of TTM can guide us further 

in this direction. 

Expected Outcomes/Results:  

The TTM for male and female may have varied mesio-distal dimensions and thus the 

treatment plan can be varied accordingly when the space management will be done. 

Discussion: 

One of the essential principle with which the orthodontist has to overcome within 

reconstructing the denture is tooth size, mainly mesiodistal width of teeth
 8

. The tooth size 

ratios initially proposed by Bolton were based on a small group (n = 55) of the American 

population and may not apply to other populations across the globe
9
 .The intermaxillary tooth 

size ratio may vary according to heredity, ethnicity, gender, and secular trends. An 

acquaintance of TSD in the local population can abet the orthodontists designing a reliable 

treatment plan. The vastly recognized Bolton's standards refer to the Caucasian population 

with ideal occlusion; there is a need to establish specific standards for individual population 

groups with regard to normal occlusion as well as different classes of malocclusion 
9
.   

Orthodontists should specially look after to the presence of tooth size discrepancy as sixty 

percent of orthodontic patients present with an anterior Bolton discrepancy
10

. Improper 

diagnosis to recognize this disparity can always create complications to treating cases, 

particularly as compared to   ideal relationship of molars and canines and acquiring ideal 

overjet as well as overbite 
11,12 

 .  



 

 

Proffit acknowledged that around Five percent out of whole population has some extent of 

irregularity seen in size of each tooth of individuals 
13

.  

 Smith et al.
14

 interpreted that Bolton's ratios were only implemented to white females and 

that’s why it should not be implemented to white males, blacks, or Hispanics. Smith et al. 

also afirmed that the in general ratio was considerably greater in males compared to females. 

Therefore, universal usage of the Bolton analysis and the recommended range for a balanced 

dentition are under conversation and might not be justified to remaining populations. Few of 

the related studies were reviewed
15-22

.  

Conclusion:  

The research presents, evidence that size of teeth are population specific. Mean values 

specific to peculiar population samples should be obtained in order to make treatment regime 

more precise as well as predictable. 
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As per international standard or university standard written ethical approval Will be collected and 

preserved by the author(s). 

Consent  

As per international standard or university standard, patients’ written consent Will be collected and 

preserved by the author(s). 

 

 

References:  

1. Murmu D, Acharya S, Das A, Bhaumik B.  Evaluation of Tooth Size and Dental Arch 

Ratio in Bengali Population Sample. Orthodontic Journal of Nepal 2014: 3(2); 18-21. 

2. Burris BG, Harris EF. Maxillary arch size and shape in American blacks and whites 

.Angle orthod.2000;70(4):297-302. 

3. Almeida RR, Almeida-Pedrin RR, Almrida MR, Insabralde CMB. Tratamento 

orthodontico em pacientes com agenesia dos incisivos laterais superiors: integracao 

orthodontia e dentisticsa restauradora (cosmetica). J Bras Ortodon Ortop Facial.2002 

4. Macko DJ, Ferguson FS,Sonnenberg EM. Mesiodistal crown dimensions of permanent 

teeth of black Americans. ASDC. J Dent Child 1979;46(4):314-8 . 

5. Richardson ER, Malhotra SK. Mesiodistal crown dimension of the permanent dentition of 

American Negroes. Am J Orthod. 1975;68(2):15764. 

6. Gurkeerat Singh, Textbook of Orthodontics, second
 
edition; July14, 2013.  

7. Patel YV, Nair VS, Jamenis SC. Bolton analysis of the maratha population in Pune. J 

Dent Allied Sci 2017;6:8-11. 

8. Bolton WA. Disharmony in tooth size and its relation to the analysis and treatment of 

malocclusion. The Angle Orthodontist. 1958 Jul;28(3):113-30. 



 

 

9. Alshahrani AA, Alshahrani I, Addas MK, Shaik S, Binhomran FM, AlQahtani J. The 

tooth size discrepancy among orthodontic patients and normal occlusion individuals from 

Saudi Arabia: A three-dimensional scan analysis of diagnostic casts. Contemporary 

Clinical Dentistry. 2020 Apr;11(2):141. 

10. . Bolton W. A disharmony to tooth size and its relation to the analysis and treatment of 

malocclusion. Angle Orthod 1958; 28:113-30 

11. Lundstom A. Tooth size and occlusion in twins. Thesis (Uppsala) Karger, Basle;1964. 

12. Araujo E, Souki M. Bolton anterior tooth size discrepancies among different 

malocclusion groups. Angle Orthod. 2003; 73(3):307-13. 

13. Proffit WR, Fields HW, Sarver DM. Contemporary Orthodontics. 4th ed. Elsevier; 2007. 

14. Smith SS, Buschang PH, Watanabe E. Interarch tooth size relationships of 3 populations: 

“does Bolton's analysis apply?”. Am J Orthod Dentofacial Orthop 2000;117:169-74. 

15. Bansal, Aishwarya, Shravani Deolia, Summaiya Shakir Ali, Aditya Gupta, Amit Reche, 

and Gargi Nimbulkar. “Assessment of Association Between Tooth Morphology and 

Psychology.” JOURNAL OF CLINICAL AND DIAGNOSTIC RESEARCH 14, no. 2 

(February 2020). https://doi.org/10.7860/JCDR/2020/42560.13504. 

16. John, Zynul Ali Sirsmith, Sunita Shrivastav, Navjeet Singh Gurudatta, and Shriya 

Murarka. “An Innovative Approach to Manage Tooth Size - Arch Length Discrepancy.” 

JOURNAL OF EVOLUTION OF MEDICAL AND DENTAL SCIENCES-JEMDS 8, no. 

50 (December 16, 2019): 3819–21. https://doi.org/10.14260/jemds/2019/827. 

17. Jadhav, Vikrant V., S. D. Vasudevan, Ranjit Kamble, and Meenakshi M. Tiwari. 

“Comparison of Bolton’s Ratio for Evaluation of Tooth Size Discrepancy between 

Maxillary and Mandibular Arches in Vidarbha Population.” JOURNAL OF 

EVOLUTION OF MEDICAL AND DENTAL SCIENCES-JEMDS 9, no. 21 (May 25, 

2020): 1659–62. https://doi.org/10.14260/jemds/2020/364. 

18. Jadhav, Vikrant V., S. D. Vasudevan, Ranjit Kamble, Meenakshi M. Tiwari, Neha 

Bhandari, and Sisily Shiji. “ViVan Ratio for Maxillomandibular Tooth Material 

Discrepancy.” JOURNAL OF EVOLUTION OF MEDICAL AND DENTAL 

SCIENCES-JEMDS 9, no. 25 (June 22, 2020): 1865–68. 

https://doi.org/10.14260/jemds/2020/406. 

19. Nagrale AV, Glynn P, Joshi A, Ramteke G. The efficacy of an integrated neuromuscular 

inhibition technique on upper trapezius trigger points in subjects with non-specific neck 

pain: a randomized controlled trial. Journal of Manual & Manipulative Therapy. 2010 

Mar 1;18(1):37-43. 

20. Agrawal A, Cincu R, Goel A. Current concepts and controversies in the management of 

non-functioning giant pituitary macroadenomas. Clinical neurology and neurosurgery. 

2007 Oct 1;109(8):645-50. 

21. Chole RH, Gondivkar SM, Gadbail AR, Balsaraf S, Chaudhary S, Dhore SV, Ghonmode 

S, Balwani S, Mankar M, Tiwari M, Parikh RV. Review of drug treatment of oral 

submucous fibrosis. Oral oncology. 2012 May 1;48(5):393-8. 

22. Korde SD, Basak A, Chaudhary M, Goyal M, Vagga A. Enhanced nitrosative and 

oxidative stress with decreased total antioxidant capacity in patients with oral precancer 

and oral squamous cell carcinoma. Oncology. 2011;80(5-6):382-9. 

 

 

https://doi.org/10.7860/JCDR/2020/42560.13504
https://doi.org/10.14260/jemds/2019/827
https://doi.org/10.14260/jemds/2020/364
https://doi.org/10.14260/jemds/2020/406

