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Objectives: The objectives of this study were to evaluate the applicability of both the Moyers
and the Tanaka and Johnston mixed dentition space analysis in a Nigerian population, and
develop a new probability tables and regression equations for prediction of the size of
unerupted canines and premolars in Nigerian population.
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Methods: The mesiodistal crown dimensions of 54 dental casts of Nigerian subjects
were measured with digital calipers. Gender differences were evaluated with independent
t-test. Correlation coefficients between the combined mesiodistal widths of the permanent
mandibular incisors and the canine and premolars of the maxillary and mandibular arches were
determined respectively. Linear regression equations and probability tables were derived and Received: July 27,2014 | Published: September 22,2014
used to compare actual Nigerian tooth widths with those predicted by the Moyer’s probability

table and regression equations of Tanaka and Johnston.

Results: The regression equations for the maxillary arch males: Y=0.49x+10.98, females:
Y=0.47x+12.95, sexes combined: Y=0.47x+11.49, and the mandibular arch males:
Y=0.54x+9.53, females: Y=0.39x+12.75, sexes combined: Y=0.51x+10.27 were derived.
No statistically significant differences (p>0.05) were observed in the mesiodistal widths of
maxillary canine and premolars for combined sexes at 75th percentile, and in the mandibular
arch for male at 85th percentile confidence levels when compared with those of the Moyers’
probability tables, while there were statistically significant differences (p<0.05) at all the
remaining percentile levels. Tanaka and Johnston’s equations underestimated canine and
premolars mesiodistal widths in the mandibular and maxillary arches.

Conclusion: The Moyers and Tanaka and Johnston mixed dentition space analysis has
limited application in this sample of Nigerian population and the newly proposed probability
tables would be more accurate for Nigerian subjects.

Keywords: mesiodistal widths, moyer’s probability table, tanaka and johnston regression
equations, mixed dentition analysis, nigerian population

Introduction and use of prediction tables and equations,** direct measurement of
teeth sizes from radiographs,®® and a combination of measurement
of tooth sizes on radiographs and use of prediction tables.>*!® The
combined methods of tooth sizes measurement from the study models
and radiographs have been suggested for better accuracy of space
prediction even though the radiographic method is more complex and
as such it is used infrequently.

The mixed dentition space analysis is an essential part of
orthodontic diagnostic procedures required to determine the amount
of space available for the alignment of unerupted permanent teeth in a
dental arch.! Space analysis during the mixed dentition stage facilitates
the determination of any tooth size to arch length discrepancy and
planning of an appropriate orthodontic treatment for the patients.
The mixed-dentition arch analysis is therefore an important criterion The prediction methods of Moyers** and the Tanaka and Johnston®
in determining whether the treatment plan is going to involve serial ~Mixed dentition space analysis have been widely adopted and are
extraction, guidance of eruption, space maintenance, space regaining, ~most commonly used in clinical practices. The Moyers® method
or just periodic observation of the patient? Information on the involved direct measurement of teeth from study models with a
mesiodistal widths of an individual maxillary and mandibular tooth ~ generation of data for prediction of the sizes of unerupted canines
is crucial in the analysis of space requirement and availability in the ~ and premolars from probability table for the sexes combined. Moyers*
arches. However, in the mixed dentition stage the determination of ~ also further provided a different probability tables for prediction of
tooth size entails accurate prediction of the mesiodistal width of the ~ the sizes of unerupted canines and premolars for males and females

unerupted permanent canines and premolars in both the maxillary and ~ separately. Similarly, Tanaka and J ohnston® developed prediction
mandibular arches. tables comparable with that of Moyers® from measurement of teeth

from study models and introduced the application of simple regression
equations for estimating the summed width of the maxillary and
mandibular canine and premolar segments.

There have been various methods developed for space analysis and
prediction of the sizes of unerupted teeth. The three main methods
utilized includes direct measurement of teeth from the study models
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The data for the prediction methods of Moyers®* and Tanaka and
Johnston® were based on a sample of white children of Northern
European descent and the reliability of these prediction methods
have been shown among this population." However, the validity and
accuracy of these data have been questioned when applied to subjects
from different ethnic and racial groups since various studies have
shown that tooth sizes vary significantly between different population
and racial groups.'>"® It is therefore important to determine prediction
aids for each racial group since each population has its own tooth
characteristics and evaluate possible gender differences and secular
trend.'*2! Variation in tooth sizes has also been described in Nigerian
subjects when compared to British and African American subjects
respectively.?>? Presently, there is no prior study that has evaluated
space analysis in mixed dentition among Nigerian subjects. It is
therefore desirable to develop a mixed dentition prediction aids that
can be used for space analysis in a Nigerian population.

The purposes of this study therefore were to evaluate the
applicability of both the Moyers®** and Tanaka and Johnston * mixed
dentition space analysis among the Nigerian subjects and to construct
regression equations and probability tables based on the tooth sizes of
Nigerian population sample for more accurate prediction of the size of
unerupted canines and premolars in a Nigerian population.

Materials and methods

The materials for this study consisted of dental casts of Nigerian
subjects who were students at the School of Dentistry of University
of Benin, Benin City. The subjects belonged to the predominant
ethnic groups of the south-southern and eastern regions of Nigeria.
The inclusion criteria were that the subject being a native Nigerian,
permanent teeth present and fully erupted, particularly from the first
molar to first molar, no missing teeth or abnormally sized or shaped
teeth, no interproximal caries or excess tooth materials as a result of
restorations and no presence of dental attrition. A sample of 54 subjects
(33 males and 21 females) with a mean age of 26.642.1 years who met
the inclusion criteria was selected. The study was approved by the
Research ethics committee of College of Medicine of the University
of Benin and the subjects gave their explicit consent to participate.

An alginate impression of upper and lower arches cast in dental
stone was made for each subject. The maximum mesiodistal widths
of the mandibular permanent central and lateral incisors, mandibular
and maxillary permanent canines, first and second premolars were
measured on the dental casts with a digital vernier caliper. The
caliper was placed parallel to the occlusal plane of each tooth with
its sharp points at the greatest distances between the contact points
on the proximal surface of each tooth and measurement taken and
rounded to the nearest 0.1mm. Each tooth was measured twice and
intra-examiner consistency was set at 0.2mm as suggested by Bishara
et al.”’. New sets of measurements were taken if the differences were
greater than this limit and the nearest two measurements obtained
were then averaged. The repeat measurements of twenty randomly
selected dental casts two weeks after the first measurement indicated
good intra-examiner reliability as there was no statistically significant
differences between the initial and repeated data.**

Descriptive statistics including means, standard deviations
and ranges were calculated for tooth dimensions. A paired t-test
was performed to determine if there was any significant statistical
difference in the tooth size dimensions between the left and right side
of the arch in the maxilla and mandible. An independent t-test was
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used to determine any statistical gender differences in mesiodistal
tooth dimensions.

From the data obtained, correlation coefficients (r) and linear
regression equations (y=atbx) were formulated to evaluate the
relationships between the sum of the mesiodistal widths of the four
mandibular incisors (x) and the sum of the mandibular and maxillary
arch canines and first and second premolars (y). The constants a and b
in the standard linear regression equation (y=a+bx), the coefficients of
determination (1), and the standard errors of the estimates (SEE) were
calculated for the males, females and both sexes combined. The data
derived from this present study were then used to frame prediction
equations and probability tables for Nigerian subjects which were
then compared with the prediction methods of Moyers ** and the
Tanaka and Johnston® equation. Wilcoxon signed rank test was used
to statistically compare the predicted values obtained with the Moyers
probability tables 3* at the 5th to 95th percentile confidence levels.
Statistical significance was regarded when p<0.05. The data entry and
analysis was carried out with Statistical Package for Social Sciences
software version 16 (SPSS, Chicago, Illinois).

Results

The descriptive statistics for the sums of the mesiodistal crown
dimensions of the four mandibular incisors, mandibular canine and
premolars and maxillary canine and premolars for the males and
females separately and the sexes combined are presented in (Table
1). The comparison of the mean mesiodistal teeth widths of the
summed mandibular incisors, mandibular and maxillary canine and
premolars among the gender revealed no statistically significant
differences even though the males have slightly wider teeth sizes than
females (P>0.05). There was also no statistical differences in the tooth
dimensions between the left and right sides of the arches (P>0.05).

Table | Descriptive statistics for the sum of mesiodistal widths of mandibular
incisors, mandibular and maxillary canines and premolars in a Nigerian sample

n Mean Range

Tooth Group Sex (mm)  (mm) (mm) SD
Mandibular incisor M 33 23.54 ;z?g ) 1.50
:'rae'::;'j:lar canine- 1y 33 2234 %g:i; - 1.09
}:1’::32{ canine- M 33 22.59 ;g:z; - .04
Mandibular incisor F 21 23.43 ;Z;g ) 1.20
IR S
::*Z):\:I:IZ canine- ¢ 21 241 ;Z:z; - 116
Mandibular incisor M+F 54 23.50 ;z?g ) 1.38
:;";’:::1“ canine-  uip 54 2215 ;Z:ﬁg : 1.05
;‘;’;‘:'jlz canine- \iE 54 2252 ;;Z; - 1.08

M, male; F, female; M + F, combined males and females; SD, standard deviation;

n, total number
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Table 2 shows the correlation coefficients (r) between the
mesiodistal widths of the mandibular incisors and the mandibular
and maxillary canines and premolars for males, females and the sexes
combined and the regression values a (y-intercept) and b (slope of the
regression line) derived from the standard linear regression equation
y=a+bx, the SEE (standard error of the estimate) and the coefficient
of determination (r?) of the mandibular and maxillary regression
equations. The correlation coefficients (r) ranged from 0.42 to 0.75,
with a high positive correlations for canine - premolars segment in
both mandibular and maxillary for the sexes combined and highest
coefficients observed in the male canine-premolars segment in both
arches.

Table 2 Regression parameters for prediction of mesiodistal widths of canine
and premolars in the mandibular and maxillary buccal segments in a Nigerian
sample

Regression Constants

Canine-
Sex premolar r a b SEE r?
segment
Male Mandibular 075 953 0.54 073 0.56
Male Maxillary 0.71 10.98 049 074 0.51
Female Mandibular 0.50 12.75 0.39 0.83 0.25
Female Maxillary 0.42 12.95 0.40 1.08 0.17
M+F Mandibular 0.67 10.27 0.51 0.79 0.44
M+F Maxillary 0.60 11.49 047 087 0.36

M + F combined males and females; r; correlation coefficient; regression
constants, a and b; SEE: standard error of estimate; r2, coefficients of
determination
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The data derived from the regression analysis were then used to
formulate new prediction equations that can be used clinically to
predict the mesiodistal crown widths of the unerupted canine and
premolars (y) in both arches among Nigerian population when the
mesiodistal crown widths of the four mandibular incisors (x) are
known among the males, females and with the sexes combined as
shown in (Table 3).

Table 3 Regression equations for prediction of summation of mesiodistal
widths of canine and premolars in the mandibular and maxillary buccal
segments in a Nigerian sample

Population Regression
GrI:)u Sex Arch Equation
P Y = a+bx

Male Mandibular Y = 9.53 + 0.54x
Male Maxillary Y =10.98 + 0.49x
Female Mandibular Y = 12.75 + 0.39x

Nigerian
Female Maxillary Y =12.95 + 0.40x
M+F Mandibular Y =10.27 + 0.51x
M+F Maxillary Y =11.49 + 0.47x

M + F combined males and females

Table 4 and 5 show the proposed new probability tables for Nigerian
population prepared from the regression equation of this present study
patterned after the Moyer’s probability table for combined sexes to
predict the mesiodistal crown widths of the unerupted canine and
premolars in both the mandible and the maxilla respectively, while
the probability tables for males and females separately are shown in
(Table 6 and 7).

Table 4 Probability table for predicting the mesiodistal widths of unerupted canine and premolars in the mandibular buccal segment in a Nigerian population

for combined males and females

Percentile  20.5 21 21.5 22 22.5 23 23.5 24 24.5 25 25.5 26 26.5 27

5% 20.66 2091 21.16 2142 2167 2192 2218 2243 2268 2294 23.19 2344 2369 2395
15% 20.71 2096 2121 2147 21,72 2197 2223 2248 2273 2299 2324 2349 2374 24.00
25% 20.76  21.01 2126 21.52 21.77 2202 2228 2253 2278 23.04 2329 2354 2379 2405
35% 20.81 21.06 2131 21.57 21.82 2207 2233 2258 2283 2308 2334 2359 2384 24.10
50% 2088 21.13 2139 21.64 21.89 22,15 2240 2265 2291 23.16 2341 23.66 2392 24.17
65% 2096 21.21 2146  21.71 2197 2222 2247 2273 2298 2323 2348 2374 2399 2424
75% 21.01 2126 2151 21.76 2202 2227 2252 2278 23.03 2328 2353 2379 2404 2429
85% 21.05 21.31 2156 21.81 2207 2232 2257 2283 23.08 2333 2358 2384 2409 2434
95% 21.10 21.36 21.61 21.86 22,12 2237 2262 2288 23.13 2338 2363 2389 2414 2439
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Table 5 Probability table for predicting the mesiodistal widths of unerupted canine and premolars in the maxillary buccal segment in a Nigerian population for

combined males and females

Percentile  20.5 21 21.5 22 22.5 23 23.5 24 24.5 25 25.5 26 26.5 27

5% 21.14  21.37 2161 2184 2208 2231 2255 2278 23.02 2325 2349 2372 2396 2419
15% 21.19 2143 2166 2190 22.13 2237 2260 2284 2307 2331 2354 2378 2401 2424
25% 2125 2148 21.72 2195 22118 2242 2265 2289 23.12 2336 2359 2383 2406 2430
35% 21.30 21,53 21.77 22,00 2224 2247 2271 2294 23,18 2341 23.65 2388 24.12 2435
50% 21.38  21.61 21.85 2208 2232 2255 2279 23.02 2326 2349 2373 2396 2420 2443
65% 2146 2169 2193 22116 2240 22,63 2287 23.10 2334 2357 238 2404 2427 245]
75% 21.51 21.75 2198 2222 2245 2268 2292 23.15 2339 2362 2386 2409 2433 24.56
85% 21.56 21.80 2203 2227 2250 2274 2297 2321 2344 2368 2391 2415 2438 2462
95% 21.62 2185 2209 2232 2256 2279 23.03 2326 2349 2373 2396 2420 2443 2467

Table 6 Probability table for predicting the mesiodistal widths of unerupted canine and premolars in the mandibular buccal segment in a Nigerian population
for males and females separately

Percentile 19.5 20 20.5 21 21.5 22 22.5 23 23.5 24 24.5 25 25.5
5% 20.16 2044  20.71 2098 2125 21.52 21.80 2207 2234 226l 22.88 23.16 2343
15% 20.21 2048 2075 21.03 2130 2157 2184 2211 2239 2266 2293 2320 2347
25% 2027 2054 208l 21.08 2135 21.63 2190 2217 2244 227I 2299 2326 2353
35% 2030 2057 2084 21.12 21.39 21.66 2193 2220 2248 2275 23.02 2329 23.56

Males 50% 2037  20.64 2091 2119 2146 2173 2200 2227 2255 2282 23.09 2336  23.63
65% 2044 2071 2098 2125 21,53  21.80 2207 2234 226l 2289 23.16 2343 2370
75% 2048 2076 21.03 21.30 21.57 21.84 2212 2239 2266 2293 2320 2348 2375
85% 2053 2080 21.07 2134 2162 2189 22116 2243 2270 2298 2325 2352 2379
95% 2057 2085 2112 2139 2166 2193 2221 2248 2275 23.02 2329 2357 2384
5% 20.76 2086 2097 21.07 21.18 2128 2139 2150 2160 21.71 21.81 2192 22.02
15% 2082 2092 21.03 21.13 2124 2134 2145 2156 2166 2177 2187 2198 2208
25% 20.88 2098 21.09 21.19 2130 214l 21.51 2162 2172 21.83 2193 2204 2215
35% 2094 21.04 21.15 2126 21.36 2147 2157 2168 21.78 2189 2200 22.10 222I

Females 50% 21.03 21.14 2124 2135 2145 2156 2166 21.77 2188 2198 2209 2219 2230
65% 2112 2123 2133 2144 2155 2165 21.76 2186 2197 2207 2218 2229 2239
75% 21.18 2129 2139 2150  21.6l 21.71 21.82 2192 2203 22,13 2224 2235 2245
85% 2124 2135 2146 2156 2167 21.77 2188 2198 2209 2220 2230 224I 22.51
95% 21.31 21.41 21.52 2162 2173 21.83 2194 2205 2215 2226 2236 2247 2257

Table 7 Probability table for predicting the mesiodistal widths of unerupted canine and premolars in the maxillary buccal segment in a Nigerian population for

males and females separately

Percentile 19.5 20 20.5 21 21.5 22 22.5 23 23.5 24 24.5 25 25.5
5% 2062 2087 21.12 2136  2l1.6l 21.86 22,10 2235 2260 2284 23.09 2334 23.58
15%  20.67 2092 21.17 21.4] 21.66 2191 22.15 2240 2265 2289 23.14 2339 2363
25% 2072 2097 2122 2146 2171 2196 2220 2245 2270 2294 23.19 2344  23.68
35% 2078 21.02 2127 2152 2176 220l 2226 2250 2275 23.00 2324 2349 2374

Males 50% 2085 21.10 21.34 2159 21.84 2208 2233 2258 2282 23.07 2332 2356 238l
65% 2093  21.17 2142 21.67 2191 22.16 2241 2265 2290 23.15 2339 23.64 2389
75% 2098 2123 2147 2172 2196 2221 2246 2270 2295 2320 2344 2369 2394
85% 21.03 2128 2152 21.77 2202 2226 22.5I 2276  23.00 2325 2350 2374 2399
95% 21.08 21.33 21.57 2182 2207 223l 2256 228l 23.05 2330 2355 2379 24.04
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Table Continued...

Percentile 19.5 20 20.5 21 21.5 22 22.5 23 23.5 24 24.5 25 25.5
5% 2085 21.05 2126 2146 2166 2186 2206 2226 2247 2267 2287 2307 2327
15% 2091 2111 2132 2152 2172 2192 22,12 2232 2253 2273 2293 2313 2333
25% 2097 21.17 2137 2158 21.78 2198 2218 2238 2259 2279 2299 23.19 2339
35%  21.03 2123 2143 2164 2184 2204 2224 2244 2265 2285 2305 2325 2345

Females 50% 21.12 2132 21.52 21.73 2193 2213 2233 2253 2274 2294 23.14 2334 2354
65%  21.21 21.41 21.61 21.82 2202 2222 2242 2262 2282 2303 2323 2343 23.63
75% 2127 2147 2167 2187 2208 2228 2248 2268 2288 23.09 2329 2349 23.69
85% 2133 2153 21.73 2193 2214 2234 2254 2274 2294 23.15 2335 2355 2375
95% 2139 2159 2179 2199 2220 2240 2260 2280 23.00 232l 23.41 23.61 238l

There are no statistically significant differences (P>0.05) between
the predicted values for unerupted canine and premolars in the maxilla
for combined sexes at 75% and in the mandibular arch for males at
85% confidence levels compared with those of Moyers probability
table where prediction of the actual mesiodistal width of canines and
premolar in Nigerian subjects are possible. However, there is highly
significant differences (P<0.01) at all other percentile confidence
levels except in the mandible for females at 95% and also in the
maxilla for males and females at 95% respectively (P<0.05).

Graphical comparison between the predicted values from the
proposed equations of the Nigerian subjects and that of the Tanaka
and Johnston equations and the Moyers probability charts at the
75th percentile level for the maxillary and mandibular canine-
premolar segments for both sexes combined are depicted in (Figure
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1 & 2). Figure 1 shows that the Tanaka and Johnston values entirely
underestimated mesiodistal width sizes of mandibular canine and
premolars in Nigerian subjects. The Moyers chart also underestimated
mandibular canine and premolars sizes when the sum of the total
mandibular incisors is less than 23mm and also predicted larger sizes
for Nigerian subjects when the sum of the total mandibular incisors
is above 25mm. However, the predicted Nigerian sizes for canine and
premolars and that of Moyers are approximately the same when the
sum of the total mandibular incisors is between 23mm and 25mm.
Figure 2 illustrates that the Moyers and the Tanaka and Johnston
values were closely related to the Nigerian predicted values for
maxillary canine and premolars when the total mandibular incisors
is between 23mm and 25mm but underestimated mesiodistal width
sizes of canine and premolars in Nigerian subjects when the total
mandibular incisors is less than 23mm.
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Figure | A graphical comparison of the predicted values of unerupted mandibular canines and premolars as derived from the Moyers charts, 3 Tanaka and
Johnston’s equations 5 and the newly developed prediction equations for Nigerian population at 75th percentile probability for combined males and females.
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Figure 2 A graphical comparison of the predicted values of unerupted maxillary canines and premolars as derived from the Moyers charts, 3 Tanaka and
Johnston’s equations 5 and the newly developed prediction equations for Nigerian population at 75th percentile probability for combined males and females.

Discussion

The application of regression equations and probability charts
in estimating the mesiodistal widths of the unerupted permanent
canines and premolars during mixed dentition was deployed among
this sample of Nigerian subjects. This study revealed no statistically
significant gender differences in the mesiodistal crown dimensions
of the mandibular incisors, mandibular and maxillary canines
and premolars even though the males have a slightly wider teeth
sizes than females. The mean mesiodistal crown dimensions for
males, females and both sexes combined were reported to facilitate
comparison with studies from other racial and ethnic groups which
gave only sex-specific data since sexual dimorphism in teeth sizes
has been reported in some studies. ''71°? The combined gender
mean values obtained for the mandibular incisors, mandibular and
maxillary canines and premolars were similar to reported findings
among the Black Americans, Thai, Senegalese and Asian-Americans
populations.'>!725:26 Sex-specific values revealed higher values among
Nigerian subjects compared to Nepalese populations®' and the teeth
sizes are also comparable to the odontometric data reported for Black
South Africans'® who however have slightly larger teeth sizes among
the males. This observed variation in tooth sizes in different racial
groups further buttresses the need for development of prediction aids
for each racial group. The causes of tooth-size variations in different
racial groups have been attributed possibly to genetic, nutrition and
environmental factors.

The correlation coefficients between the summed widths of
mandibular incisors and the canine and premolars obtained in this

study for both the mandibular and maxillary arches in the males
were high 0.71 and 0.75 respectively indicating a high predictability
in determining the mesiodistal width of unerupted canine and
premolars. The correlation coefficients for combined sexes was also
high and further reinforce the relativeness of mandibular incisors
as a predictor aid to determine the widths of unerupted canine and
premolars for this sample of Nigerian population. The correlation
coefficients obtained in this study is comparable to high correlation
coefficients in ranges of 0.6 and above reported among American
White children® Black Americans'® Thai'” and Senegalese populations
% with predominance of higher values in males as also reported in
other studies.'®!>?* However, lower values for correlation coefficients
were reported in males among the Thai'” and Nepalese*' populations
possibly due to gender variability in these populations. The coefficient
of determination r2 of the range of 36% to 44% was observed among
the sexes revealing the total variance in canine-premolar widths that
could be determined form the knowledge of the combined widths
of mandibular incisors. Similar values were obtained in Thai and
Pakistan populations.'”?’ Discrepancy in the values of coefficient
of determination was also observed among the genders with higher
values among the males as also reported in other populations'™*
and lower values in females which could possibly be attributed to
sample size. The standard error of estimate SEE was 0.79 to 0.87 for
combined sexes, these lower values indicate better prediction equation
and similar to values reported in other populations.'”*’

This study shows that the Tanaka and Johnston values
underestimated mesiodistal width sizes of mandibular canine and
premolars in Nigerian subjects and also predicted lower values than
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actual width of the canine and premolars in the maxillary arch when
the sum of the total mandibular incisors is less than 23mm. However,
the Tanaka and Johnston equations and the Moyers probability chart
gave predictions that were closely related to the Nigerian actual values
for canine and premolars when the total mandibular incisors is greater
than 23mm in the maxillary arch with a tendency towards slight
overestimation as summed total mandibular incisors sizes increase.
Similarly, Moyers probability chart also predicted lower values for the
actual mandibular and maxillary canine and premolars widths when
the sum of the total mandibular incisors is less than 23mm in both
arches as observed with the Tanaka and Johnston equation at the 75th
percentile levels. There were no statistically significant difference
between actual mesiodistal width of canines and premolars in Nigerian
sample and the predicted width from the Moyers charts only at the
recommended 75th percentile in the maxillary arch for both sexes
combined and also in the mandibular arch for male at 85% percentile
confidence levels (P>0.05) while there were significant differences
at the remaining percentiles. Similar inaccurate predictions with a
possibility of overestimation or underestimation of the actual width
of the canine and premolars with the Tanaka and Johnston’s equations
and Moyer’s probability chart have also been reported in Black South
African,' Indian,'® Saudi Arab,'® Iranian,”® Nepalese,”! Senegalese,”
Jordanian®® and Turkish populations.? It thus reflects the limitations
of these methods when applied to a sample of population other than
European descent because of variability in tooth widths.

The importance of accurate prediction of unerupted tooth sizes can
therefore not be overemphasized as the determination of the amount
of space available for the accommodation of unerupted permanent
teeth in a dental arch will enhance extraction decision or space gaining
procedure to be implemented during orthodontic treatment planning
for the patients. The proposed new probability tables for males,
females and sexes combined for Nigerian population developed from
the regression equations of the actual tooth widths of Nigerian sample
is therefore recommended in application of mixed dentition analysis
in Nigerian population.

Conclusion

This study revealed limited application of the Moyers and the
Tanaka and Johnston mixed dentition space analysis in a Nigerian
population. A regression equation and new probability tables for
prediction of unerupted canine and premolars in the mandibular and
maxillary arches for males, females and sexes combined for Nigerian
population were developed. Further validation of these mixed
dentition prediction aids in a larger sample of Nigerian population is
imperative and recommended.
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