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Abstract

Background and objective: Mixed dentition space analysis methods via Tanaka-
Johnston analysis are regularly used all over the world. Conversely, the appropriate
of this analysis between different ethnic groups is dubious. The study aimed to test
the appropriate of the Tanaka-Johnston analysis for Yemeni adults and to arise
regression equations designed for Yemen population if needed.

Methods: The study included two hundred and twenty-seven (106 males and 121
females) Yemenis from Sana'a University, University of Science and Technology,
and Al-Rehab Private Clinic. The mesiodistal widths of the four permanent lower
canines, incisors, and premolars for the entire quadrants were determined with a
digital caliper to the nearest 0.01 mm. To compare average presentation values
derived from this study with values derived using Tanaka-Johnston equations,
Student's paired t-test was used, as well as the chi-square (x?) test used for
appropriateness of fit.

Result: Gender differences were observed in the total mesiodistal width of both
canines and premolars in both arches as revealed by the t-test (p<0.001). The sum
of the actual mesiodistal width of the canines and premolars was compared with
the expected widths derived from the Tanaka and Johnston equation and significant
differences (p<0.001) were found. Regression analysis indicated that the sum of the
mesiodistal width of the permanent mandibular incisors is a good predictor of that
of un-erupted canines and premolars, with correlation coefficients ranging from
0.51 to 0.61. Accordingly, two linear regression equations were developed to
predict tooth width for Yemeni males and females.

Conclusion: It was concluded from this study that the Tanaka-Johnston analysis
did not accurately predict the mesiodistal width of the unruptured canines and
premolars of the Yemeni population. Moreover, new regression equations have
been developed for the research sample that can be a standard for Yemen.
However, further studies must be performed to verify the applicability and
accuracy of these equations.

Keywords: adults, mixed dentition, regression equations, Tanaka-Johnston
analysis, Yemen.

INTRODUCTION

A valuable diagnostic tool for evaluating and managing
tooth size/arch length discrepancies during mixed
dentition is the accurate prediction of the mesiodistal
widths of interrupted permanent canines and premolars.
In treatment planning, determining the space required
to accommodate permanent interrupted canines and
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premolars is useful in planning treatment for serial
extractions, space maintenance, space regaining,
eruption guidance or just observation of the patient®.
As this method depends on the average width of the
lower incisors- the expected size of the permanent
canines and premolars and the space available after the
incisors are aligned correctly. But it neglects the
criterion for changing between individuals according to
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ethnic origin. Previous references in dentistry attempt
to predict the sizes of un-erupted teeth according to
Black's average of the sizes of mesiodistal teeth.
Clinically, these estimates were not reliable due to the
large variation in tooth size involving distinctive
persons. In an effort to obtain greater accuracy several
methods were consequently developed and used to
predict the sizes of un-erupted teeth. Currently, there
are three commonly used techniques for calculating the
un-erupted presentation of the permanent canine and
the mesiodistal premolar, which are radiographic
methods, non-radiographic methods, and a combination
of both methods®“. These three methods have been
reported for estimating mesiodistal width of canines
and premolars that have not been erupted: 1).
Measurements of theun-erupted dentition on radio-
graphs®.  2). Calculations from prediction equations
and tables)®® a mixture of both®. Tanaka and Johnston
developed linear regression equations to predict the
mesiodistal width of unerupted canines and premolars
among European ancestors’. This prediction technique
has gained prevalent clinical reception for the reason
that it is uncomplicated, accommodating, fairly precise
and non-invasive®, Numerous studies have explored
the applicability of Tanaka and Johnston's prediction
technique to different populations. The outcomes of
these studies discovered that Tanaka and Johnston's
prediction technique is not correct when used to those
populations®>-1°  Furthermore, gender differences in
the sum of canine mesiodistal width and premolars
have been reported in the literature#20-22,

Even though there are different studies on oral and
dental problems in Yemen®-". However, there is not
even a single study to test the applicability of the
Tanaka-Johnston analysis for Yemeni adults and to
work out regression equations for the population of
Yemen. Because the applicability of this analysis
between different ethnic groups is questionable. This
study aimed to test the applicability of the Tanaka-
Johnston analysis for Yemeni adults and to remodel
regression equations for the same population if
necessary.

METHODS

The current study was conducted in the Faculty of
Dentistry, University of Sana'a, Sana'a, Yemen from
October 2020 to September 2021which is the time that
was determined by the college for the work of the
master's thesis that undertook this research. The
population in this study is adults in Sana‘a city, as per
the latest 2004 censuses for Sana'a city. The city,
population was 1,747,834 with an annual increase in
growth rate of 2.8%. Accordingly, the total population
in 2019 was about 2,644822, of which 38% were adults
(1005032). It was suggested that only 34% had well-
aligned lower incisors (Handbook of Orthodontics 2nd
Edition). Confidence level equal to 90%, desired
estimation accuracy equal to 5.2%; the sample size
should not be less than 224 patients. Therefore, 227
pairs of study models were selected from the
orthodontic records of patients (106 males and 121
females) seeking orthodontic treatment in different
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dental clinics, and the study was reviewed and
approved by the Research Committee of the Faculty of
Dentistry at Sana’a University. The sample selected for
the study fulfilled the following criteria: 1). All
individuals are Yemeni. 2). all in the age group: 19-25
years; 3). All the picks are of good quality as they are
smooth and free from bubbles, voids, breakage or any
distortion); 4). No caries or restorations other than first-
degree caries/restorations; 5). Complete eruption of
permanent teeth from the first right molar to the left
first molar of the upper and lower jaw; 6). All selectors
have minimal crowding and the absence of highly
rounded teeth; 7). No deformed teeth. 8). Does not
erode the teeth. 9). No previous orthodontic treatment.
Direct measurements were made on the selected
subjects using an electronic digital caliper (Mitutoyo
Manufacturing Co., Ltd., Tokyo, Japan) with an
accuracy of 0.01 mm. Where the caliper nibs were
inserted parallel to the occlusal surface, after which the
distance between the points of contact on the proximal
surfaces was measured®,

Study models*® were randomly selected in addition to
re-measurement by the same examiner in a period of
one week and comparison with the first measurements
in order to ensure the reliability of the measurement,
and confirmed that the double-sample t-test indicated
that there were no significant differences between the
first and second readings (p>0.1 and standard errors of
0.004). In addition, the Pearson correlation coefficient
showed a significant correlation between the first
reading and the second reading (0.99 or more).
Statistical analysis

Using the Statistical Package for the Social Sciences,
version 16.0 (SPSS Inc., Chicago, Illinois, USA)
statistical analysis was performed. For the total actual
width of the canines, premolars and lower incisors a
descriptive statistic was considered. Independent
sample t-tests were measured to compare tooth width
between the sexes. From two samples to compare the
difference between the expected values derived from
the Tanaka and Johnston equation and the sum of the
actual width of canine and premolars; t-tests were used.
The regression equations for Tanaka and Johnston are:
Y=10.5 + 0.5 (X) for the mandibular teeth and Y=11.0
+ 0.5 (X) for the maxillary teeth, where Y is the sum of
the width of the mesiodistal width canines and
premolars in one quadrant, and X is the sum of the
mesiodistal width of the mandibular incisors.

RESULTS

Figure 1 shows the frequency of data distribution
according to sex. The study included 106 (46.7%)
males and 121 (53.3%) females. A paired t-test was
carried out to test for the difference in the sum of the
mesiodistal width of the right and Left canines and
premolars in both arches. No statistical significance
was found at the 0.05 level of significance. For that
reason, the results of the left and right measurements
were combined for statistical analysis. Table 1 shows
the descriptive statistics of the sum of the mesiodistal
widths for the mandibular incisors, maxillary canines
and premolars, and mandibular canines and premolars
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among male and female individuals. Gender
differences were observed in the sum of canine the
mesiodistal width and premolars in both arcs as
indicated by t-test (p<0.001).

Figure 1: Gender distribution of participants.

Statistically significant differences (p<0.001) were
found between the sum of the actual mesiodistal widths
for canines and premolars and the expected widths
derived from the Tanaka and Johnston equation for
male and female patients (Table 2). Tanaka and
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Johnston  equation overestimated the sum of
mesiodistal widths of mandibular and maxillary
canines and premolars for male and female patients in
the current study sample.

New regression equations for the mesiodistal width of
maxillary and mandibular canines and premolars of
males (Y), there was a significant linear relationship
with the mesiodistal width of lower incisors (X), with
respective correlation coefficient and coefficient of
determination in maxilla (r=0.0.447; r?=20%) and in
mandible (r=0.439; r?=21%). The simple linear
regression equations Y=14.854+0.354X and Y=14.408
+0.358X were the best fitting equations for predicting
the maxillary and mandibular canine and premolar
width for males (Y) (Table 3). Similarly, the
mesiodistal width of maxillary and mandibular canines
and premolars of females can be predicted by the linear
equations Y=15.133+0.322X and Y=12.56+0.414X
(Table 3). These linear regression equations were the
best fitting model with respective correlation
coefficient and coefficient of determination in maxilla
(r=0.385; r?>=14.8%) and in mandible (r=0.40; r’=16).

Table 1: Descriptive statistics and gender differences for the sum of mesiodistal widths of the mandibular
incisors and maxillary and mandibular canine and premolars among Yemeni patients.

Variable Male Female Independent t-test

n Mean SD n Mean SD t-test df p
¥ Mand. incisors 106  24.61 15 121 2414 15 2.351 0.47 0.2
¥ Max. CPM 106  23.52 1.18 121 22.91 1.26 41 0.66 <0.001
¥ Mand. CPM 106 23.22 1.26 121 2256 1.56 3.584 0.66 <0.001

¥ Mand. incisors - the sum of mesiodistal width of the mandibular incisors, £ Max. CPM - the sum of mesiodistal width of the maxillary canine
and premolars, ¥ Mand. CPM - the sum of mesiodistal width of the mandibular canine and premolars, SD - standard deviation, df - degrees of
freedom.

DISCUSSION

The reason of the study was to investigation the
applicability of Tanaka and Johnston's predictions in
Yemeni society and try to work out a new prediction
formula for Yemenis if necessary. The age range of the
subjects in this study was 19 to 25 years with
mean+SD=21.64+1.6 years of age to minimize the
effect of attrition, caries, or tooth loss on mesiodistal
width of teeth®. In the current study gender differences
were observed in the sum of canine the mesiodistal
width and premolars in both arcs as indicated by t-test
(p<0.001). Statistically significant differences (p<
0.001) were found between the sum of the actual
mesiodistal widths for canines and premolars and the
expected widths derived from the Tanaka and Johnston

equation for male and female patients (Table 2). This
result is similar to made by an operator performed the
measurements directly on the study models with an
electronic digital caliper; as did Zilberman et al.,*.
These gender differences have also been reported in
previous literature where male teeth are generally
larger than female teeth®-?141, In addition, in this study,
gender variations were observed in the total of
mesiodistal width of canine and premolars in both
arches. Hence, data analysis was carried out singly for
each gender. The results showed that the Tanaka and
Johnston equation underestimated the total of
mesiodistal widths of mandibular and maxillary
canines and premolars for male and female patients in
the current study sample.

Table 2: Comparison of the sum of the actual mesiodistal widths of canines and premolars and the predicted
mesiodistal widths derived from the Tanaka and Johnston equation among Yemeni patients.

Variable Gender  Actual width Predicted width Difference SE p value
(Tanaka-Johnston
analysis)
Mean SD Mean SD

¥ Max. CPM Male 23.22 055 23.18 0.76 0.04 0.076 0.59

Female 22.9 126 226 0.78 0.3 0.84  <0.001
¥ Mand. CPM  Male 23.2 117 2222 0.77 0.98 0.087 <0.001

Female 22.56 156 21.28 0.85 1.2 0.09 <0.001

% Max. CPM - the sum of mesiodistal width of the maxillary canine and premolars, £ Mand. CPM - the sum of mesiodistal width of the
mandibular canine and premolars, SD - standard deviation.
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Table 3: Regression parameters for the prediction of the mesiodistal widths of maxillary and mandibular
canine and premolars in the present study among Yemini patients.

Variable Gender a b SEE r r p Regression equation
¥ Max. Male 14854 0.354 0.076 0.447 0.2 <0.001 Y=14.854+0.354X
CPM Female 15.133 0.322 0.084 0.385 0.148 <0.001 Y=15.133+0.322X
¥ Mand. Male 14.408 0.358 0.087 0.459 0.21 <0.001 Y=14.408+0.358X
CPM Female 1256 0414 0.091 0.400 0.16 <0.001 Y=12.56+0.414X

¥ Max. CPM - the sum of mesiodistal width of the maxillary canine and premolars, ¥ Mand. CPM -the sum of mesiodistal width of the mandibular
canine and premolars, SD - standard deviation, a & b - constants, r - correlation coefficient, r? - coefficient of determination, SEE - standard error
of estimate.

This contradicts the results of the study conducted on
Saudis which reported an overestimation of the Tanaka
and Johnston equation for the sum of the mesiodistal
widths of mandibular and maxillary canines and
premolars for male and female individuals®?.

Among other populations, several studies have also
reported either overestimating or underestimating the
width of un-erupted canines and premolars when using
Tanaka-Johnston prediction equations®?!41%42|n this
study, regression analysis determined that the sum of
the mesiodistal width of the mandibular permanent
incisors is an excellent and appropriate indicator for
those without erupting canines and premolars.

In the current study, new regression equations for the
mesiodistal width of maxillary and mandibular canines
and premolars of males (Y), there was a significant
linear relationship with the mesiodistal width of lower
incisors (X), with respective correlation coefficient and
coefficient of determination in maxilla. The simple
linear regression equations Y=14.854+0.354X and
Y=14.408+0.358X were the best fitting equations for
predicting the maxillary and mandibular canine and
premolar width for males (Y) (Table 3). The
correlation coefficients ranged from 0.385 to 0.447,
which are somewhat slightly similar and comparable to
those reported for the Jordanians® Iranians'’, and
Thais*, and less than those reported for Saudis>?3. The
coefficient of determination (r?), indicators of how well
the regression equations are predicted, ranged from
0.148 to 0.21 in this study. These were lower than
those of Nepalese'®, Saudis>?® and Thais** but similar
to those reported for Turks®® and white Brazilians®.
The results of the present study revealed that the
Tanaka and Johnston equation does not apply to
Yemenis. However, more work is needed on a large
representative sample from different parts of Yemen to
represent the population of Yemen and to reach a
conclusive conclusion.

CONCLUSION

The Tanaka and Johnston prediction equation
undervalued the sum of the mesiodistal widths of
mandibular and maxillary canines and premolars for
female and male individuals in the current study
sample. The following prediction equations were
derived for Yemenis: males (maxilla: Y=14.854+0.354
X, mandible: Y=14.408+0.358X); and females (maxilla
:Y=15.133+0.322X, mandible: Y=12.56+0.414X).

ACKNOWLEDGEMENTS

ISSN: 2456-8058

The authors thank the Faculty of Dentistry, Sana'a
University, Sana'‘a, Yemen for their generous support in
providing working space and materials.

AUTHOR’S CONTRIBUTIONS

Dahaq WAM: writing original draft, literature survey.
Al-Kholani AIM: methodology, conceptualization.
Al-Kibsi TAM: formal analysis, review. Al-Deen HS:
investigation, data interpretation. Al-Shamahy HA:
data curation, investigation. AL-Haddad KA: critical
review, supervision. Al-Akwa AAY : investigation. Al-
labani MA: editing, methodology. All authors revised
the article and approved the final version.

DATA AVAILABILITY

Data will be made available on reasonable request.
CONFLICT OF INTEREST

None to declare.

REFERENCES

1. Oakley C, Brunette DM. The use of diagnostic data in
clinical dental practice. Dent Clin North Am 2002; 46: 87-
115. https://doi.org/10.1016/50011-8532(03)00052-1

2. Asiry MA, Albarakati SF, Al-Maflehi NS, Sunqurah AA,
Almohrij MI. Is Tanaka-Johnston mixed dentition analysis an
applicable method for a Saudi population? Saudi Med J 2014
Sep; 35(9):988-92. PMID: 25228181

3. Grover N, Saha S, Tripathi AM, Jaiswal JN, Palit M.
Applicability of different mixed dentition analysis in
Lucknow population. J Indian Soc Pedod Prev Dent 2017
Jan-Mar;35(1):68-74.
https://doi.org/10.4103/0970-4388.199220

4. Ravinthar K, Gurunathan D. Applicability of different mixed
dentition analyses among children aged 11-13 Years in
Chennai Population. Int J Clin Pediatr Dent 2020 Mar-
Apr;13(2):163-166.
https://doi.org/10.5005/jp-journals-10005-1736

5. Lysell L, Myrberg N. Mesiodistal tooth size in the deciduous
and permanent dentitions. Eur J Orthod 1982; 4: 113-122.
https://doi.org/10.1093/ejo/4.2.113

6. Chandna A, Gupta A, Pradhan K, Gupta R. Prediction of the
size of unerupted canines and premolars in a North Indian
population: an in vitro study. J Indian Dent Assoc 2011;
5:329-333. https://doi.org/10.4103/0970-9290.118389

7. Tanaka MM, Johnston LE. The prediction of the size of
unerupted canines and premolars in a contemporary
orthodontic population. J Am Dent Assoc 1974; 88: 798-801.
https://doi.org/10.14219/jada.archive.1974.0158

8. Boboc A, Dibbets J. Prediction of the mesiodistal width of
unerupted permanent canines and premolars: a statistical
approach. Am J Orthod Dentofacial Orthop 2010; 137: 503-
507. https://doi.org/10.1016/j.ajodo.2008.04.031

CODEN (USA): UJPRA3


http://www.ujpr.org/
https://doi.org/10.1016/s0011-8532(03)00052-1
https://doi.org/10.4103/0970-4388.199220
https://doi.org/10.5005/jp-journals-10005-1736
https://doi.org/10.1093/ejo/4.2.113
https://doi.org/10.4103/0970-9290.118389
https://doi.org/10.14219/jada.archive.1974.0158
https://doi.org/10.1016/j.ajodo.2008.04.031

Dahagq et al.,

10.

11

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Cattaneo C, Butti AC, Bernini S, Biagi R, Salvato A.
Comparative evaluation of the group of teeth with the best
prediction value in the mixed dentition analysis. Eur J
Paediatr Dent 2010; 11:23-26. PMID: 20359277

Tome W, Ohyama Y, Yagi M, Takada K. Demonstration of a
sex difference in the predictability of widths of unerupted
permanent canines and premolars in a Japanese population.
Angle Orthod 2011; 81: 938-944.
https://doi.org/10.2319/021211-102.1

Ganesh J. Premature loss of primary teeth and developing
malocclusion: A review. J Pharma Res 2018;12(2):190-193.
Andreeva RS, Arnautska HI, Belcheva AB, et al. Loss of
space according to the time and the type of the premature
extracted deciduous teeth. J Imab. 2016;22(2):1169—
1171. https://doi.org/10.5272/jimab.2016222.1169

Nuvvula S, Vanjari K, Kamatham R, et al. Primary dentition
analysis: Exploring a hidden approach. Int J Clin Paediatr
Dent. 2016; 9(1):1-4.
https://doi.org/10.5005/jp-journals-10005-1323

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

. Abu Alhaija ES, Qudeimat MA. Mixed dentition space

analysis in a Jordanian population: comparison of two
methods. Int J Paediatr Dent 2006; 16: 104-110.
https://doi.org/10.1111/j.1365-263x.2006.00700.x

Bherwani AK, Fida M. Development of a prediction equation
for the mixed dentition in a Pakistani sample. Am J Orthod
Dentofacial Orthop 2011; 140: 626-632.
https://doi.org/10.1016/j.ajodo.2011.02.024

Nik Tahere H, Majid S, Fateme M, Kharazi fard, Javad M.
Predicting the size of unerupted canines and premolars of the
maxillary and mandibular quadrants in an Iranian population.
J Clin Pediatr Dent 2007; 32: 43-47.
https://doi.org/10.17796/jcpd.32.1.r066201525862144
Jaiswal AK, Paudel KR, Shrestha SL, Jaiswal S. Prediction
of space available for unerupted permanent canine and
premolars in a Nepalese population. J Orthod 2009; 36: 253-
259.https://doi.org/10.1179/14653120723283

Arslan SG, Dildes N, Kama JD, Genc C. Mixed-dentition
analysis in a Turkish population. World J Orthod 2009;
10:135-140. PMID: 19582257

Mahmoud BK, Abu Asab SH, Taib H. Accuracy of four
tooth size prediction methods on malay population. ISRN
Dent 2012; 2012: 523703.
https://doi.org/10.5402/2012/523703

Flores-Mir C, Bernabe E, Camus C, Carhuayo MA, Major
PW. Prediction of mesiodistal canine and premolar tooth
width in a sample of Peruvian adolescents. Orthod Craniofac
Res 2003; 6:173-176.
https://doi.org/10.1034/j.1600-0544.2003.03251.x

Ling JY, Wong RW. Tanaka-Johnston mixed dentition
analysis for southern Chinese in Hong Kong. Angle Orthod
2006; 76:632-636.

Al-Khadra BH. Prediction of the size of unerupted canines
and premolars in a Saudi Arab population. Am J Orthod
Dentofacial Orthop 1993; 104: 369-372.
https://doi.org/10.1016/s0889-5406(05)81335-6

Abbas AM, Al-Kibsi TAM, Al-Akwa AAY, AL-Haddad
KA, Al-Shamahy HA, Al-labani MA. Characterization and
antibiotic sensitivity of bacteria in orofacial abscesses of
odontogenic origin. Universal J Pharm Res 2020; 5(6):36-42.
https://doi.org/10.22270/ujpr.v5i6.510

Al-Akwa AA, Zabara A, Al-Shamahy HA, et al. Prevalence
of Staphylococcus aureus in dental infections and the
occurrence of MRSA in isolates. Universal J Pharm Res
2020; 5(2):1-6. https://doi.org/10.22270/ujpr.v5i2.384
Al-Haddad KA, Al-dossary OE, Al-Shamahy HA.
Prevalence and associated factors of oral non-candida
albicans candida carriage in denture wearers in Sana’a city-
Yemen. Universal J Pharm Res 2018; 3(4):7-11.
https://doi.org/10.22270/ujpr.v3i4.176

ISSN: 2456-8058

Universal Journal of Pharmaceutical Research 2021; 6(6):1-5

27. AL-Haddad KA, Ali Al-Najhi MM, Al-Akwa AAY, et al.
Antimicrobial susceptibility of Aggregatibacter
actinomycetemcomitans isolated from Localized Aggressive
Periodontitis (LAP) Cases. J Dent Ora Heal Ad Re 2007,
103. https://doi.org/10.1111/j.1600-0463.2007.apm_630.x

28. Al-Haddad KA, Al-Najhi MMA, Abbas AKM, Al-Akwa
AAY, Al-Shamahy HA, Al-labani MA. Clinical features, age
and sex distributions, risk factors and the type of bacteria
isolated in periodontitis patients in Sana‘a, Yemen. Universal
J Pharm Res 2021; 6(1):1-8.
https://doi.org/10.22270/ujpr.v6i1.532

29. Alhadi Y, Rassem AH, Al-Shamahy HA, Al-Ghaffari KM.
Causes for extraction of permanent teeth in general dental
practices in Yemen. Universal J Pharm Res 2019; 4(2): 1-6.
https://doi.org/10.22270/ujpr.v4i2.249

30. Alhasani AH, Ishag RA, Yahya Al-Akwa AAY, et al.
Association between the Streptococcus mutans biofilm
formation and dental caries experience and antibiotics
resistance in adult females. Universal J Pharm Res 2020;
5(6):1-3.https://doi.org/10.22270/ujpr.v5i5.478

31. Al-Kebsi A, Othman A, Al-Shamahy HA, et al. Oral C.
albicans colonization and non-Candida albicans Candida
colonization among university students, Yemen. Universal J
Pharm Res 2017; 2(5):1-6.
https://doi.org/10.22270/ujpr.v2i5.R2

32. Alsamhari MMA, Al-Najhi MMA, Al-Shamahy HA, Al-
dossary OALl. Analysis of biofilms for Streptococcus mutans
from dental root surfaces of adult patients with root caries.
Universal Journal of Pharmaceutical Research 2021; 6(5):19-
23. https://doi.org/10.22270/ujpr.v6i5.668

33. Al-Sanabani N, Al-Kebsi AA, Al-Shamahy H, Abbas A.
Etiology and risk factors of stomatitis among Yemeni
denture wearers. Universal J Pharm Res 2018; 3(1):1-6.
https://doi.org/10.22270/ujpr.v3il.R9

34. Al-Shamahy HA, Al-labani MA, Al-akwa AA. Biofilm
formation and antifungal susceptibility of candida isolates
from oral cavity of denture wearer and free denture
individuals. EC Dental Sci 2020; 19(10):58-66.

35. Al-Shami 1Z, Al-Shamahy HA, Abdul Majeed ALA, Al-
Ghaffari KM, Obeyah AA. Association between the salivary
Streptococcus mutans levels and dental caries experience in
adult females. On J Dent Oral Health 2018; 1(1):1-
6.https://doi.org/10.33552/0JDOH.2018.01.000505

36. Mutaher NJA, AL-Haddad KA, Al-Shamahy HA, et al.
Prevalence and causes of traumatic dental injuries to anterior
teeth among primary school children in Sana‘a city, Yemen.
Universal J Pharm Res 2020; 5(3):38-43.
https://doi.org/10.22270/ujpr.v5i3.329

37. Shogaa Al-Deen SH, Al-Ankoshy AAM, Al-Najhi MMA,
Al-Shamahy HA, et al. Porphyromonas gingivalis: biofilm
formation, antimicrobial susceptibility of isolates from cases
of Localized Aggressive Periodontitis (LAP). Universal J
Pharm Res 2021; 6 (4): 1-6.
https://doi.org/10.22270/ujpr.v6i4.633

38. Hunter WS, Priest WR. Errors and discrepancies in
measurement of tooth size. J Dent Res 1960; 39: 405-414.
https://doi.org/10.1177/00220345600390022301

39. Zilberman O, Huggare JAV, Parikakis KA. Evaluation of the
validity of tooth size and arch width measurements using
conventional and three-dimensional virtual orthodontic
models. Angle Orthod 2003; 73: 301-306.

40. Doris JM, Bernard BW, Kufinec MM, Stom D. A biometric
study of tooth size and dental crowding. Am J Orthod 1981;
79:326-336. https://doi.org/10.1016/0002-9416(81)90080-4

41. Jaroontham J, Godfrey K. Mixed dentition space analysis in
a Thai population. The Eur J Orthod 2000; 22: 127-134.
https://doi.org/10.1093/ejo/22.2.127

42. Burhan AS, Nawaya FR. Prediction of unerupted canines and
premolars in a Syrian sample. Prog Orthod 2014; 15: 4.
https://doi.org/10.1186/2196-1042-15-4

43. Melgaco CA, Araujo MT, Ruellas AC. Applicability of three
tooth size prediction methods for white Brazilians. Angle
Orthod 2006; 76: 644-649.

CODEN (USA): UJPRA3


http://www.ujpr.org/
https://doi.org/10.2319/021211-102.1
https://doi.org/10.5272/jimab.2016222.1169
https://doi.org/10.5005/jp-journals-10005-1323
https://doi.org/10.1111/j.1365-263x.2006.00700.x
https://doi.org/10.1016/j.ajodo.2011.02.024
https://doi.org/10.17796/jcpd.32.1.r066201525862144
https://doi.org/10.1179/14653120723283
https://doi.org/10.5402/2012/523703
https://doi.org/10.1034/j.1600-0544.2003.03251.x
https://doi.org/10.1016/s0889-5406(05)81335-6
https://doi.org/10.22270/ujpr.v5i6.510
https://doi.org/10.22270/ujpr.v5i2.384
https://doi.org/10.22270/ujpr.v3i4.176
https://doi.org/10.1111/j.1600-0463.2007.apm_630.x
https://doi.org/10.22270/ujpr.v6i1.532
https://doi.org/10.22270/ujpr.v6i1.532
https://doi.org/10.22270/ujpr.v4i2.249
https://doi.org/10.22270/ujpr.v5i5.478
https://doi.org/10.22270/ujpr.v2i5.R2
https://doi.org/10.22270/ujpr.v6i5.668
https://doi.org/10.22270/ujpr.v3i1.R9
https://doi.org/10.33552/OJDOH.2018.01.000505
https://doi.org/10.22270/ujpr.v5i3.329
https://doi.org/10.22270/ujpr.v6i4.633
https://doi.org/10.1177/00220345600390022301
https://doi.org/10.1016/0002-9416(81)90080-4
https://doi.org/10.1093/ejo/22.2.127
https://doi.org/10.1186/2196-1042-15-4

	TITLE
	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	ACKNOWLEDGEMENTS
	AUTHOR’S CONTRIBUTIONS
	DATA AVAILABILITY
	CONFLICT OF INTEREST
	REFERENCES

