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ORIGINAL RESEARCH

Gender-adjustment of Moyers dentition analysis
for the Nayarit (Mexico) population

Ajuste por género del andlisis de denticion de Moyers
para la poblacion de Nayarit

Jaime Fabian Gutiérrez Rojo,* Damaris Delgado Sandoval,® Alheli Mendoza Minjarez," Aima Rosa Rojas Garcia*

ABSTRACT

Moyers percentile tables are one of the diagnostic elements used
for early age malocclusions. These tables predict the size of non
erupted canines and premolars. Material and methods: The
sample was composed of 180 male patients study models and 319
female patients study models used for orthodontic pre-treatment.
Models met inclusion criteria. So as to match samples, 180 female
study models were randomly selected. Descriptive statistics were
calculated, percentiles 75 and 50 for each gender, t Student test
was used to compare results of tables with adjustment of percentiles
75 and 50 for each gender with Moyers tables results and values
of the study models. Results: Statistically significant differences
were found when comparing Moyers’ tables results with those of the
Nayarit population. Percentile 75 of Nayarit tables over-estimated
values of canines and premolars in both genders. No statistical
differences were found with 50 percentile. Conclusions: It is
recommended to use the 50 percentile of the conducted adjustment
in order to predict size of canines and premolars.
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INTRODUCTION

Malocclusions are an important factor in the field
of social acceptance and interaction as well as in
limitations of masticatory functions.! Most malocclusions
commence during the period of mixed dentition,
therefore, mixed dentition analyses are necessary for
diagnosis during the dental replacement stage.?

Mixed dentition analyses are used to predict
mesio-distal size of canines and premolars. These
analyses will determine existing discrepancies
between available and required space in the dental
arch.® There are different systems to conduct analysis
of existing space during mixed dentition, but most
possess as a characteristic the need to have erupted
first permanent molars as well as mandibular incisors
in order to predict the size of premolars and canines.*

RESUMEN

Uno de los elementos diagndsticos de las maloclusiones en edades
tempranas son las tablas de percentiles de Moyers, éstas predi-
cen el tamafo de caninos y premolares que aun no erupcionan.
Material y métodos: La muestra fue de 180 modelos de estudio
pretratamiento de ortodoncia de sexo masculino que cumplian los
criterios de inclusion y 319 de sexo femenino, por lo que se selec-
cionaron de forma aleatoria 180 modelos de estudio pretratamiento
de sexo femenino para igualar las muestras. Se calculd la estadisti-
ca descriptiva, los percentiles 75 y 50 para cada sexo y se utilizo la
prueba de t de Student para comparar los resultados de las tablas
con los ajustes de los percentiles 75 y 50 de cada sexo con el re-
sultado de las tablas de Moyers y con los valores de los modelos
de estudio. Resultado: Se encontraron diferencias estadisticas
entre los resultados de las tablas de Moyers y las realizadas para
la poblacion de Nayarit. El percentil 75 de las tablas de Nayarit so-
brestima el valor de caninos y premolares en ambos sexos, con el
percentil 50 no se encontraron diferencias estadisticas. Conclusio-
nes: Se recomienda utilizar el percentil 50 del ajuste realizado para
predecir el tamafo de caninos y premolares.

Dentition analyses can be classified as follows:
those conducted based on formulae, which can be
either statistical or of linear regression and based on
lower incisors, and those which used X-rays, as well
as a combination of both methods.>®

Moyers’ dentition analysis is one of the most
commonly used methods, it was developed for
Caucasian population.” It has the characteristic of using
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the width of all four lower incisors in order to establish
the mesio-distal size of teeth being predicted; this is
achieved in two percentile tables divided by gender,
one for the upper jaw and one for the lower jaw.?

Moyers recommends the use of the 50 percentile,
considering it a more precise calculation, and the use
of percentile 75 in cases when the clinical operator
might be inexperienced, since percentile 75 calculates
greater medio-distal values for non erupted canines
and premolars. The advantages of Moyers’ analysis
are the following: it entails minimal system errors, it is
easy to rapidly read, it does not require X-rays, it does
not require special equipment, it can be conducted
either on dental models or on the patient, there are
tables for the upper and lower jaw.®

Several studies have described mesio-distal size
variation in teeth according to patient’s ethnicity and
gender.’ Therefore, it might prove necessary to
assess dental analyses and if said analyses were not
effective, undertake necessary adjustments in order to
be able to use them.

The purpose of the present research paper was
to assess Moyers’ analysis for the Nayarit population
and, if it were to be non-effective, undertake necessary
adjustments.

MATERIAL AND METHODS

The present research was of a descriptive, non-
experimental and cross-section nature, 1,345 study
models were examined. Models came from the
database of the Orthodontics Specialty, Nayarit
Autonomous University. Models spanned the 2002-
2012 time frame. The sample was convenience-
oriented, that is to say, models that met with inclusion
criteria were included; 180 models of pre-orthodontic
male patients were used, as well as 319 models of
female patients. Out of this female patient group, 180
models were randomly selected so as to match the
180 male models.

Inclusion criteria were as follows: pre-orthodontic
treatment models, models were to be manufactured

by only two operators of the Diagnosis Unit, models
should exhibit erupted permanent dentition except
for third molars. The following pre-treatment models
were excluded: those which exhibited fractured teeth,
cavities, previous orthodontic treatment, restorations
which affected mesio-distal width as well as crowding.
All of the aforementioned factors would have prevented
mesio-distal measurement of the tooth.

Variables were anterior and posterior segments.
The anterior segment was obtained from the sum of
the mesiodistal values of lower central and lateral
incisors. The upper and lower posterior segment was
built with the mean of mesio-distal measurement of
canines, first premolar and second premolar of both
jaws.

Data gathering was conducted in a recording sheet
with the patient’s initials, gender, age, impression age,
and slots for all teeth to be considered for the present
research. All data was processed with Excel 2007
Microsoft Office program; statistics were undertaken
with the SPSS, version 18 program.

Materials used were the study models, a Mitutoyo
brand digital gauger, thin brushes, data collection
sheets, pencil, eraser and a computer. Descriptive
statistics were calculated, 75 and 50 percentiles for
each gender, t Student test was used to compare
table results with 75 and 50 percentile adjustments
for each gender with the results of the Moyers
tables. Comparison was equally established between
adjustment results for tables of the population
under study and premolar and canine values of the
orthodontic study models.

RESULTS

Descriptive statistics can be observed in tables |
and Il. 75 and 50 percentiles were calculated with the
values of canines and premolars of pre-orthodontics
study models for both genders (Tables IIl and IV).

Moyers analysis was applied, as well as Nayarit
population adjustment. Results were compared
and revealed; there were statistically significant

Table I. Descriptive statistic of female gender population.

Real premolars and canines

Percentile adjustment 75

Percentile adjustment 50

Upper Lower Upper Lower Upper Lower
Mean 22.10 21.35 22.6 21.8 22.07 21.25
Standard deviation 1.26 1.23 0.71 0.8 0.67 0.79
Maximum 26 24.7 245 23.7 23.8 23.3
Minimum 17.8 17.6 20.9 19.9 20.2 19.1
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differences (p <.001). It could therefore be concluded
that this percentile cannot be used for mixed dentition
diagnoses.

After this, tables proposed for the present research
with the 50 percentile were compared with real values
of canines and premolars; no statistically significant
differences were found. In females, «p» in upper jaw
was 0.615, for males it was 0.118, in the lower jaw «p»
values were 0.121 in females and 0.486 in males.

In the tables, minimum value for incisor sum was
20.5 mm in males and 20 mm in females, maximum
values were 27 mm for both genders. Moyers’ tables
results and adjustment were different, due to this,
tables were not the same (in adjustment tables lack
of ascending continuity could be observed in the
values of canines and premolars could be observed,
contrary to Moyers tables where value of canines and
premolars always increase along with incisor values).

Percentile 75 over-estimated in both genders
the value of canines and premolars, for this reason
it should not be used in orthodontic diagnosis. On
the other hand, percentile 50 was the one to use for
dentition analyses, since no statistically significant
differences were found.

DISCUSSION

Moyers’ percentile tables have been researched
all over the world, it was found they were not effective
due to genetic differences among populations. For
example, in India, size of premolars and canines
were under-estimated in the regions of Pondicherry,
Mukstar, Ludhiana and Jangam.'-'® Contrary to
this, in other locations such as Sarajevo (Croatia)
or Graz (Austria) this mixed dentition analysis
over-estimated the values of non erupted canines
and premolars.™ In Nayarit, Moyers’ analysis
under-estimated value of population’s canines and
premolars.'®

In India, Ganapati et al found that Moyers’s analysis
was not suitable for use, due to the fact that in the
75 percentile it over-estimated the mesio-distal size
of canines and premolars, in the 50 percentile, it
under-estimated or over-estimated the size according
to gender or whether it was conducted in the upper
or lower jaw.2 In the present research we concurred
with Ganapati’s findings when using the 75 percentile
on the studied Nayarit population, since statistical
differences were found.

Table Il. Descriptive statistic of male population.

Real premolars and canines

Percentile adjustment 75

Percentile adjustment 50

Upper Lower Upper Lower Upper Lower
Mean 22.05 21.6 22.40 22.12 21.94 21.49
Standard deviation 1.24 1.22 0.64 0.57 0.66 0.57
Maximum 26 25 23.3 23 22.7 22.2
Minimum 19.3 19.1 20.8 20.7 20.2 20

Table lll. Percentiles table for males.
Incisors 20.5 21 215 22 225 23 235 24 245 25 255 26 26.5 27
75 maxillary 226 227 218 229 227 228 235 236 238 241 237 245 242 2438
75 mandibular 216 218 213 223 219 218 229 23 234 232 23 242 237 243
50 maxillary 212 214 213 22 221 221 22 23.1 233 237 231 233 233 246
50 mandibular 20.2 208 206 215 216 212 217 223 226 228 228 234 231 236
Table IV. Percentiles table for females.

Incisors 20 205 21 215 22 225 23 235 24 245 25 255 26 265 27
75 maxillary 209 215 217 224 218 222 225 228 23 229 232 243 238 243 243
75 mandibular 199 202 204 209 214 213 218 222 223 225 224 239 234 232 237
50 maxillary 202 215 211 219 214 215 219 223 225 227 226 23 23.2 23.7 23.8
50 mandibular 19.1 196 199 205 205 20.8 21 212 218 218 217 219 226 232 233
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In the South of Austria, in the city of Graz, it was
found that Moyers’s tables underestimated the size of
the teeth which erupted, after the fact that when sum
of incisors reached 23 in maxillary and mandibular
value tables, values were over-estimated.™ In the
present study, values for canines and premolars were
over-estimated when using the 75 percentile, from the
lowest values of incisor sums (20.5 mm in males and
20 mm in females) up to 27 mm values.

Several authors have reported gender dimorphism
in the dental size of canines and premolars, this
has led to undertaking different dentition analyses
for males and females. The present study revealed
differences among male and female values, similar
to those of Philip in India,'" Diagne in Senegal'® and
Ganapati in India.?

The problem of Moyers’s tables’ precision can be
decreased when they are adjusted to the population
to which they are applied."”” Percentile tables of
canines and premolars sizes have been made in
India,® Senegal,'® USA, Austria™ and Hong Kong.®
In the percentile tables made up for the present
research it can be observed that incisor values
as well as percentile values are higher than those
published by Moyers.

CONCLUSIONS

Assessment of the Moyers’ analysis adjustment to
Tepic, Nayarit population revealed that percentile 75
was not effective to calculate the size of canines and
premolars in both genders. No statistical differences
were found with the results of calculating mesiodistal
size of canines and premolars with percentile
50 adjustment, as well as values of canines and
premolars in the Nayarit population.

The adjustment of Moyers’ analysis in the 50
percentile executed in the present research project,
was only effective for the population where it was
conducted. Therefore, it is recommended to assess
mixed dentition analyses in populations where it was
executed, since in different populations, there are
differences in mesiodistal sizes of teeth.

REFERENCES

1. Scapini A, Feldens C, Machado T, Floriani P. Malocclusion
impacts adolescents oral health-related quality life. Angle
Orthod. 2013; 83 (3): 512-518.

2. Ganapati S, Naik V. Evaluation of Moyers mixed dentition
analysis children. Indian J Dent Res. 2009; 20 (1): 26-30.

3. Jarjees H, Awni K, Hasan Y. Validation of Tanaka and
Johnston method on Iraqi population. Al-Rafidain Dent J.
2009; 9 (1): 17-28.

4. Marin G, Pérez M, Califa M, Abdullah E, Al-Shawi A, Abdullah
E et al. Validacion de la ecuacion de Tanaka Johnston en
una poblacién de escolares yemenita. Revista Cubana de
Estomatologia. 2009; 46 (4): 23-31.

5. Boitor C, Stoica F, Nasser H. Prediction of the mesiodistal size
of unerupted canines and premolars for a group of Romanian
children: a comparative study. J Appl Oral Sci. 2013; 21 (3):
225-230.

6. Rakosi T, Jonas |. Atlas de ortopedia maxilar: diagndstico.
Barcelona: Editorial Masson; 1992: pp. 219-221.

7. Cabello M, Mendoza N, Parés V. Valoracién de la exactitud
de prediccion del tamafo dental mesiodistal de las tablas de
probabilidad de Moyers y las ecuaciones de Tanaka/Johnston
en una poblacién mexicana. Revista ADM. 2004; 61 (5): 176-
182.

8. Nourallah A, Gesch D, Khordaji M, Splieth C. New regression
equations for predicting the size of unerupted canines and
premolars in a contemporary population. Angle Orthod. 2002; 72
(3): 216-221.

9. Moyers R. Manual de ortodoncia. 4a ed. Buenos Aires:
Panamericana; 1998: p. 240.

10.0yeyemi V, Da Costa O. Mixed dentition analysis among a
Nigerian population. IJCD. 2013; 4 (1): 31-36.

11.Philip N, Prabhakar M, Arora D, Chopra S. Applicability of the
Moyers mixed dentition probability tables and new prediction
aids for a contemporary population in India. Am J Orthod
Dentofacial Orthop. 2010; 138: 339-345.

12.Sholapurmath S, Benni D, Mandroli P. Applicability of two mixed
dentition analysis in children of Jangam community of Belgaum
city. World J Dent. 2012; 3 (4): 324-329.

13.Legovic M, Novosel A, Legovic A. Regression equations for
determining mesiodistal crown diameters of canines and
premolars. Angle Orthod. 2003; 73 (3): 314-318.

14.Droschl H, Golles J, Sager K. Sobre la utilizacién de las tablas
de probabilidades de Moyers. Revista Espafiola de Ortodoncia.
1977; 7 (4): 185-201.

15. Gutiérrez-Rojo J, Delgado-Sandoval D, Rojas-Garcia A, Rivas-
Gutiérrez R, Mendoza-Minjarez A. Efectividad del andlisis de
Moyers en la poblacion que asiste a la Clinica de Ortodoncia de
la Universidad Auténoma de Nayarit. Memorias de las Jornadas
de Investigacion de la Universidad Auténoma de Nayarit: 2011.

16.Diagne F, Diop-Ba K, Ibrahima P, Mbow K. Mixed dentition
analysis in a Senegalese population: elaboration of prediction
tables. Am J Orthod Dentofacial Orthop. 2003; 124: 178-183.

17.Buwembo W, Luboga S. Moyers method of mixed dentition
analysis: a meta-analysis. Afr Health Sci. 2004; 4 (1): 63-66.

Mailing address:
Jaime Fabian Gutiérrez Rojo
E-mail: jaimefg79 @hotmail.com



