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Abstract

Introduction: Mixed dentition analyses are used to determine possible tooth-size and arch-length discrepancies during the transition
from primary to permanent dentition. Prediction methods using a probability table or linear regression equation use the sum of the
mesiodistal widths of mandibular permanent incisors to predict the mesiodistal width of unerupted permanent teeth. Racial and sexual
variations and sexual dimorphism in tooth size have been reported. The objective of this study is to validate Moyer’s and Tanaka John-
ston’s mixed dentition analyses in a contemporary South Indian population.

Materials and methods: 100 pairs of permanent dentition models belonging equally to both sexes with an age range of 12-21 years
comprised the sample in which both analyses were done. The predicted width of permanent canines and premolars was compared to
the actual width in the study models.

Results: There was a statistically significant difference between the two values for Moyer’s analysis in the mandibular teeth of females
(p=0.04), 95% CI -0.605 to —0.969. There was a statistically significant difference between the two values for Tanaka Johnston’s analysis
of maxillary teeth (p=0.001), 95% CI 0.863 to 1.370.

Conclusions: Moyer’s analysis shows a statistically significant underestimation in the mandibular arch of females. Tanaka Johston’s
analysis shows a statistically highly significant overestimation in the maxilla. Both analyses cannot be reliably applied to the South
Indian population.
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INTRODUCTION

Preventive and interceptive procedures are integral to early
treatment protocols in patients with favorable morphoge-
netic patterns. Maintaining arch length in these individu-
als is crucial to making sure the transition from deciduous
to permanent dentition is uneventful.!! Mixed-dentition
analyses are essential diagnostic tools in this regard. They
assess the space available in the arch compared to the
space required to accommodate the unerupted permanent
canine, first and second premolars.?! The space required
being the sum of the mesiodistal width of an unerupted
permanent canine, the first and second premolars are mea-
sured by several methods like using radiographs!!), pre-
diction tables®®), and linear equations!*. The radiographic
method is the least precise owing to projection and mag-
nification errors.>) Analysis by Moyer based on prediction
tablesl®! and Tanaka and Johnston’s equation method!*! are
the most frequently used methods to predict the sum of
the mesiodistal width of unerupted permanent canines,
first and second premolars. Both methods use the mandib-
ular permanent incisors to predict the sum of mesiodistal
width of an unerupted permanent canine, first and second
premolars. These standards are derived from the Ameri-
can-Caucasian population. However, racial variations!®7],
secular variations!®), and sexual dimorphism!!%! in tooth
sizes have been established. Application of these standards
in non-American, non-Caucasian population is question-
able. Prediction tables and linear equations for several pop-
ulations and ethnic groups have been proposed.!''"!3/ No
such standards have been established for the South Indi-
an population. The objective of this study was to validate
Moyer’s and Tanaka Johnston’s mixed-dentition analyses in
a contemporary south Indian population for predicting the
sum of the mesiodistal width of permanent canines, first
and second premolars.

MATERIALS AND METHODS

This is a retrospective, analytical, cross-sectional, re-
cord-based study, approved by the institutional review
board of the Tamil Nadu Government Dental College and
Hospital in Chennai. The sample is from pre-treatment
maxillary and mandibular permanent dentition study
models (Fig. 1) belonging to south Indian patients with
homogeneous lineages from two previous generations.
The subjects belonged to various states of south India,
viz., Tamil Nadu, Karnataka, Kerala, and Andhra Pradesh.
Non-probability purposive sampling was used to arrive at
100 samples equally distributed between both sexes and in
the age range of 12 to 21 years.

Inclusion criteria

1. Study models with fully erupted permanent incisors, ca-
nines, premolars and first molars on both sides of max-

MM MMIRAR NI
et e el R

foad Rl 37 H e e e

foul el RN e B0 RN
gt sl "l RN

Figure 1. Study models.

illary and mandibular dental arches. The teeth should
have reached the occlusal plane to facilitate accurate
measurement.

2. Intact dentition with no proximal caries, restorations,
and trauma.

3. Mesial and distal contact points of all teeth should be
accessible for sliding calipers.

4. Teeth younger than 21 years of age at the beginning
of the study in order to exclude the mesiodistal loss of
tooth structure due to physiological attrition.

Exclusion criteria

1. Teeth with anomalies in form, number, and structure.
2. Study cast with previous history of orthodontic treat-
ment.

The mesiodistal width of mandibular incisors, maxillary
and mandibular permanent canines, and the first and sec-
ond premolars was measured using a digital Vernier caliper
(0-150 mm, INSIZE with 0.01 mm resolution) (Fig. 2). The
greatest mesiodistal measurement from the anatomic me-
sial contact point to the anatomic distal contact point was

Figure 2. Measuring methods.
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considered the mesiodistal width of a tooth. In the absence
of contact points, the mesiodistal width was obtained by
measuring points where contact with the neighboring teeth
would normally occur.['*! If the measurement of sum me-
siodistal width of canine and premolars on both sides shows
a difference of more than 0.2 mm, an average of the two was
taken as the sum.”) All the measurements were recorded
by a single examiner. Intra-examiner error was reduced by
repeated measurements till errors were reduced to a min-
imum of 1%. Reliability was predetermined at 0.2 mm.!”!
A coeflicient of reliability was calculated randomly for ev-
ery fifth cast. Values for r greater than 0.5 indicated good
reliability. The predicted width of permanent canines and
premolars in both arches were determined using the pre-
diction table in Moyer’s analysis and the linear equation in
Tanaka Johnston’s method.

Statistical analysis

Statistical analysis was done by IBM SPSS (IBM Corp. Re-
leased 2011.IBM SPSS Statistics for Windows, Version 20.0
Armonk, and NY: IBM Corp). Mean and SD were used to
summarize the data. Means and standard deviations for the
sum of the mesiodistal width of the mandibular incisors
and the sum of mesiodistal width of permanent canine and
premolars in a quadrant were determined. Means and stan-
dard deviations for the predicted width of permanent ca-
nines and premolars in both arches were also determined.
Initially, the data was checked for normality using the Sha-
piro-Will test. The data was found to be normal, and there-

Moyer's and Tanaka Johnston's Prediction Methods

fore it was decided to use parametric tests for further com-
parisons. Predicted and measured values were compared
using the Student’s t test. A p value of less than 0.05 was
considered statistically significant.

RESULTS

The intra-examiner measurements showed a strong reli-
ability with Cohen’s Kappa value of 0.859 (p=0.002) (Ta-
ble 1). The difference in right and left side measurements
were statistically insignificant for both maxillary (p=0.952)
and mandibular (p=0.923) arches (Table 2). In Moyer’s
analysis at the 75th percentile, the mean differences be-
tween the actual and predicted values of the sum mesiodis-
tal width of permanent canines, first and second premo-
lars, for the female sample in the maxilla were 0.07 mm
(Fig. 3) and 0.6 mm in the mandible (Fig. 4). The value
was statistically significant in the mandible (p=0.04, 95%
CI -0.605 to —0.969) and statistically insignificant in the
maxilla (p=0.665, 95% CI —0.06714 to —0.37369) (Table 3).
In the male sample, these values were 0.3 mm in the maxilla

Table 1. Cohen’s kappa statistics

Variable P value

0.002"

Value
0.859

Cohen’s kappa

*Significant at 5% level of significance (p<0.05)

Table 2. Statistical analysis for comparison of right side and left side mesiodistal width of canines and premolars

Arch Side Mean SD SEM P value
Left 21.6775 1.074 0.107

Maxilla 0.952
Right 21.6803 1.076 0.107
Left 22.2709 1.240 0.124

Mandible 0.923
Right 22.2581 1.241 0.124

SD: standard deviation; SEM: standard error mean
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Figure 3. Mean differences between the actual and predicted
values of the sum mesiodistal width in the maxilla (females)
(Moyer’s analysis).
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Figure 4. Mean differences between the actual and predicted
values of the sum mesiodistal width in the mandible (females)
(Moyer’s analysis).
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Table 3. Moyer’s prediction analysis in males and females’ maxilla and mandible

95% Confidence interval

Variable Group Mean SD SEM of the difference P value
Lower Upper
Predicted 21.28 0.331 0.047 —-0.06714 -0.37369 0.665
Maxilla
Actual 21.35 1.02 0.146
Female
Predicted 21.28 0.602 0.086 -0.60531 -0.96916 0.04*
Mandible
Actual 21.88 1.13 0.161
Predicted 22.27 0.595 0.086 —-0.29950 —-0.71046 0.151
Maxilla
Actual 22.57 1.29 0.184
Males
Predicted 22.08 0.536 0.079 0.09035 —0.24666 0.59
Mandible
Actual 21.99 1.02 0.146

*Significant at 5% level of significance (p<0.05); SD: standard deviation; SEM: standard error mean

(Fig. 5) and —0.09 mm (Fig. 6) in the mandible. In both
arches, these differences were statistically insignificant in
the maxilla (p=0.151, 95% CI —0.29950 to —0.71046) and in
mandible (p=0.59, 95% CI 0.09035 to —0.24666) (Table 3).
In Tanaka and Johnston’s analysis, the mean difference be-
tween the actual and predicted sum mesiodistal width was
—1.11 mm in the maxilla (Fig. 7) and —0.03 mm in the man-
dible (Fig. 8). These differences were statistically highly sig-
nificant in the maxilla and statistically insignificant in the
mandible (p=0.001, 95% CI 0.86365 to 1.37065 and p=0.81,
95% CI —0.24726 to 0.31536, respectively) (Table 4).

DISCUSSION

Non-radiographic mixed-dentition analyses to predict
the sum of the mesiodistal width of unerupted permanent
canines, first and second premolars are based largely on
odontometric data of early white North American children
of European ancestry. Racial and secular variations, sexual
dimorphism exhibited by human dentition makes applica-

Males-Maxilla (Moyer's)

Predicted 22827
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Figure 5. Mean differences between the actual and predicted
values of the sum mesiodistal width in the maxilla (males)
(Moyer’s analysis).

bility of these norms in other populations unreliable. Sev-
eral studies have been carried out in Middle Eastern, Afri-
can, and European populations.[121315] Studies on Indian
population are predominantly restricted to North Indian
population!!®-18] with few in the homogenous South Indian
population!!®-21. This study is an attempt to investigate the
applicability of Moyer’s and Tanaka Johnston’s mixed-den-
tition analyses in a heterogeneous south Indian population.
We restricted the sample age to 21 years to minimize bias
attributable to physiological attrition and loss of proximal
teeth material. A digital Vernier caliper with 0.01 mm res-
olution was used to reduce reading errors. Intra-examin-
er reliability of the study was strong with a Cohen’s kappa
score of 0.859. The study found that Moyer’s analysis un-
derestimated the sum of mesiodistal widths of permanent
canines, first and second molars, both in the maxilla and
the mandible for female samples, with statistical signifi-
cance only in the mandible. In the male samples, there was
underestimation in the maxilla and overestimation in the
mandible, with no statistical significance in both arches.
Melgaco et al.!?? showed similar results at the 50th and

Males-Mandible (Moyer's)

Actual 21.99

0 ) 10 15 20 25

Figure 6. Mean differences between the actual and predicted
values of the sum mesiodistal width in the mandible (males)
(Moyer’s analysis).
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Maxilla (Tanaka Johnson's)

22.79

21.68

25 /
20
15

10

Predicted

Actual

Figure 7. Mean differences between the actual and predicted
values of the sum mesiodistal width in the maxilla (Tanaka and
Johnston’s analysis).

Table 4. Tanaka Johnsmmon’s prediction analysis

Moyer's and Tanaka Johnston's Prediction Methods

Mandible (Tanaka Johnson's)

22.29 22.26

Predicted Actual

Figure 8. Mean differences between the actual and predicted
values of the sum mesiodistal width in the mandible (Tanaka and
Johnston’s analysis).

95% Confidence interval

Variable Group Mean SD SEM of the difference P value
Lower Upper

Predicted 22.79 0.7030 0.070 0.86365 1.37065

Maxilla 0.001*
Actual 21.68 1.076 0.107
Predicted 22.29 0.7039 0.070 -0.24726 0.31536

Mandible 0.81
Actual 22.26 1.238 0.123

*Significant at 5% level of significance (p<0.05); SD: standard deviation; SEM: standard error mean

75th percentile, with statistical significance in both sexes.
Philip et al.l' and Sonahita et al.l'”) showed similar results,
with statistical significance in both arches. Kommineni et
al.l'%'in their study on Chennai population found validity
in Moyer’s at the 50th percentile alone. A similar finding
was reported by Kamatham et al.?%) Dasgupta et al.['¥] and
Legovi¢ et al.?3] found statistically significant overestima-
tion of predicted width. With respect to Tanaka Johnston’s
analysis, this study found overestimation in the maxilla
and the mandible. This was statistically significant in the
macxilla and insignificant in the mandible. The data was not
differentiated between sexes in keeping with the original
recommendation. This is similar to studies by Legovi¢ et
al.?l and Dasgupta et al.['¥! While the few studies on Indi-
an population are homogeneous, this study is a composite
heterogeneous study that can be extrapolated to the South
Indian population as a whole. The sample size is a limita-
tion of this study.

CONCLUSIONS

Application of mixed-dentition analyses in a non-Cauca-
sian, non-American population based on the sum of the
mesiodistal width of mandibular permanent incisors as
a predictor requires validation as the norms are Cauca-

sian-American-based. This study was conducted with the
objective of such validation in a composite South Indian
population.

The salient conclusions are:

Moyer’s prediction at the 75th percentile is inaccurate to
be applied for a South Indian population.

1. Moyer’s analysis shows a statistically significant un-
derestimation in female mandibles and statistically insig-
nificant underestimation in female maxillae and male max-
illae.

2. Moyer’s analysis shows a statistically insignificant
overestimation in male mandibles.

3. Tanaka and Johnston’s analysis shows a highly statisti-
cally significant overestimation in maxilla and statistically
insignificant overestimation in mandible.

Both analyses cannot be reliably applied to the South
Indian population, and hence there is a need to frame pop-
ulation-specific norms. This would require another study
with a larger sample size to generate data and apply a pos-
sible regression model to make the analyses more reliable
for this population.

Acknowledgements

The authors have no support to report.

Folia Medica | 2024 | Vol. 66 | No. 4

525

Folia Medica



Folia Medica

P. Barkavi et al.

Funding

The authors have no funding to report.

Competing Interests

The authors have declared that no competing interests exist.

Author contributions

Panchatcharam Barkavi: conceptualization, data curation,
methodology, project administration, resources, valida-
tion, visualization, writing - original draft, writing - re-
view and editing; Mohamed Iqbal: visualization, resources,
validation, writing — original draft, writing — review and
editing; Priyanka Gandhi: writing - original draft, writing
- review and editing; Harishma Sivakumar: writing - orig-
inal draft, writing - review and editing; Kavitha Mathiva-
nan: writing — original draft, writing - review and editing;
Kothandaraman Thirivikhraman: writing - original draft,
writing - review and editing.

REFERENCES

1. Nance HN. The limitations of orthodontic treatment; mixed dentition
diagnosis and treatment. Am J Orthod 1947; 33(4):177-223.

2. Proffit WR, Fields HW. Treatment of moderate nonskeletal problems in
preadolescent children. In: Proffit WR, Fields HW, Sarver DM, editors.
Contemporary orthodontics. 5th ed. St Louis: C.V. Mosby; 2013. p. 395.

3. Moyers RE. Handbook of Orthodontics. 4th ed. Chicago: Yearbook
Medical Publishers; 1988. p. 235-40.

4. 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(4):798-801.

5. Ballard ML, Wylie WL. Mixed dentition case analysis, estimating size
of unerupted permanent teeth. Am J Orthod 1947; 33(11):754-9.

6. Lavelle CL. Maxillary and mandibular tooth size in different ra-
cial groups and in different occlusal categories. Am J Orthod 1972;
61(1):29-37.

7. Bishara SE, Jakobsen JR, Abdallah EM, et al. Comparisons of mesio-
distal and buccolingual crown dimensions of the permanent teeth in
three populations from Egypt, Mexico, and the United States. Am J
Orthod Dentofacial Orthop 1989; 96(5):416-22.

8. Garn SM, Lewis AB, Walenga A. Evidence for a secular trend in tooth

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

size over two generations. ] Dent Res 1968; 47(3):503.

Lavelle CL. Secular trends in different racial groups. Angle Orthod
1972; 42(1):19-25.

Garn SM, Lewis AB, Kerewski RS, et al. Sex differences in intra indi-
vidual tooth size communalities. ] Dent Res 1965; 44(3):476-9.
Ferguson FS, Macko DJ, Sonnenberg EM, et al. The use of regression
constants in estimating tooth size in a Negro population. Am J Or-
thod 1978; 73(1):68-72.

Ajayi EO. Regression equations and probability tables for mixed den-
tition analysis in a Nigerian population. ] Dent Health Oral Disord
Ther 2014; 1(4):121-8.

Nourallah AW, Gesch D, Khordaji MN, et al. New regression equa-
tions for predicting the size of unerupted canines and premolars in a
contemporary population. Angle Orthod 2002; 72(3):216-21.
Moorrees CF, Thomsen S@, Jensen E, et al. Mesiodistal crown diam-
eters of the deciduous and permanent teeth in individuals. ] Dent Res
1957; 36(1):39-47.

Van der Merwe SW, Rossouw P, Van Wyk Kotze TJ, et al. An adapta-
tion of the Moyers mixed dentition space analysis for a Western Cape
Caucasian population. ] Dent Assoc S Afr 1991; 46(9):475-9.

Philip NI, Prabhakar M, Arora D, et al. Applicability of the Moyers
mixed dentition probability tables and new prediction aids for a con-
temporary population in India. Am J Orthod Dentofacial Orthop
2010; 138(3):339-45.

Sonahita A, Dharma RM, Dinesh MR, et al. Applicability of two
methods of mixed dentition analysis in a contemporary Indian popu-
lation sample. Eur ] Paediatr Dent 2012; 13(1):29-34.

Dasgupta B, Zahir S. Comparison of two non-radiographic tech-
niques of mixed dentition space analysis and evaluation of their re-
liability for Bengali population. Contemp Clin Dent 2012; 3(Suppl
2):S146-50.

Kommineni NK, Reddy CS, Chandra NS, et al. Mixed dentition
analysis - applicability of two non-radiographic methods for Chennai
school children. J Int Soc Prevent Communit Dent 2014; 4(2):133-8.
Kamatham R, Vanjari K, Nuvvula S. Applicability of Moyers and
Tanaka-Johnstons mixed-dentition analyses for predicting canine
and premolar widths in south Indian population - a cross-sectional
study. ] Orofac Sci 2017; 9(1):52-7.

Thimmegowda U, Sarvesh SG, Shashikumar HC, et al. Validity of
Moyers mixed dentition analysis and a new proposed regression
equation as a predictor of width of unerupted canine and premolars
in children. J Clin Diagn Res 2015; 9(8):ZC01-6.

Melgago CA, Araujo MT, Ruellas ACO. Applicability of three tooth
size prediction methods for white Brazilians. Angle Orthod 2006;
76(4):644-9.

Legovi¢ M, Novosel A, Skrinjari¢ T, et al. A comparison of methods
for predicting the size of unerupted permanent canines and premo-
lars. Eur ] Orthod 2006; 28(5):485-90.

526

Folia Medica | 2024 | Vol. 66 | No. 4



Moyer's and Tanaka Johnston's Prediction Methods

HagéXHoCcTb MeTOA0B NPOrHosnposaHusa Moiiepa
n TaHakn [HDKOHCTOHA B reTePOreHHon nonynauum
HeeBpoONneougHoOn pacbl — NonepeyHoe nccriegoBaHne

[Tanvaruapam Bapkasn!, Moxamen Vik6an?, [Tpusuka lanan!, Xapumma Cuakymap', Kasura
Marnsanan®, Korangapamaun Tusnkpaman®

I Cmomamonozuyeckuil konnedx u uccnedosamenvckuti uncmumym ,, Yemunad’; Yenail, Mnous
2 Tocydapcmeentviti criomamonozudeckuil konnedx u 6onvnuya ,Tamunnady’; Yenail, Unous
3 Cmomamonozuueckuii konneds u 6onvHuua ,Madxa; Yenail, Vnous

4 Cmomamonozuueckuil konnedx u 6onvnuya ,, Cpu Benxameceapa ', Yenail, Mnous

Appec ana koppecnoHAeHUun: Iangardapam bapkasu, CToMaToIorndecknit KoMK 1 NCCIefOBATeNbCKIIT MHCTUTYT HetnHan ', YeHait, V-

ans; E-mail: barkavi.dent@gmail.com

[ara nonyyeHus: 8 mas 2024 ¢ [aTta npuemMku: 1 asrycra 2024 ¢ lata nyé6nukaumm: 31 asrycra 2024

O6paseL, uMTUpoBaHuA: Barkavi P, Igbal M, Gandhi P, Sivakumar H, Mathivanan K, Thirivikhraman K. Reliability of Moyer’s and
Tanaka Johnston’s prediction methods in a non-Caucasian heterogeneous population - a cross-sectional study. Folia Med (Plovdiv)
2024;66(4):521-527. doi: 10.3897/folmed.66.e126997.

Pe3tome

BBefeHne: AHamu3bl CMELIaHHOTO IMPYKYCa UCHOIb3YIOTCA JIA OIpefe/ieHNA BO3MOXKHBIX PasInMunii B pasMepe 3y00B U JIIMHE
3y6HOIT IyTM IIpY IepeXofie OT MOJIOYHOTO K IOCTOSHHOMY IPMKYCY. MeTOJbl IPOrHO3MPOBAHNA C VICIIONb30BaHMeM Tab/INLbl Bepo-
ATHOCTe VIV ypaBHEHVA IMHETHO perpeccui NCIOIb3YI0T CYMMY Me3MOAMCTA/IbHOM IMPUHBI TOCTOAHHBIX Pe31I0B HIDKHEN Yerio-
CTH J/ISl IPOTHO3MPOBAHNA Me3MOAMCTAIbHOI IMPIHBI HEIPOPE3aBIINXCSA IOCTOSHHBIX 3y00B. COOOIIIAaNI0Ch O PACOBBIX Y IIOTIOBBIX
PasNIUuMAX U IIONOBOM AuMopdusMe B pasmepe 3y60B. Llelbio JaHHOTO MCCIEOBAHMA ABIACTCA IPOBEPKA aHANIN30B CMELIaHHOTO
npukyca Moiiepa n Tanaxn JI)koHcToHa y coBpeMenHoro Hacenenus I0xxunoit Vinpym.

Matepuansbl n metoabl: 100 map Mozeselt OCTOAHHOTO NPUKYCa, IPYHAJJIEKAINX B PaBHOI CTeNeH) 000MM II0/1aM B BO3pacTe
ot 12 5o 21 ropa, COCTaBU/IN BBIOOPKY, B KOTOPOIT ObUIN BBIIONHEHE! 062 aHami3a. [[porHosupyemast MpuHa IOCTOSHHBIX K/IBIKOB I
IIPEeMOJIAPOB CPaBHUBA/IACH C PAKTNIECKON IIVPYHON B MOJIE/IAX UCCIIEOBAHMA.

Pesynbratbl: boima craTuctiyecky 3HaYMMasi pasHuUIIa MEXAY JBYMs 3HAYeHMsAMMY IS aHanmu3a Moliepa B HIDKHUX 3y0aX SKeHIH
(p=0,04), 95% CI ot —0,605 50 —0,969. Bpita craTucTIYeCKN 3HAYMMAsL PA3HULA MEXAY ABYMs 3HAYEHMsMU Jyisl aHaaM3a TaHaKM
J>xoHcTOHa BepxHMX 3y60B (p=0,001), 95% CI ot 0,863 fo0 1,370.

3akntoueHune: Anamms Moliepa IIOKasbIBaeT CTATUCTIHYECKU 3HAYMMYIO HEJOOIIEHKY B HYDKHEI 4eTI0CTH Y )KeHIVH. AHam3 TaHaku
JI>KOHCTOHA ITOKa3bIBAET CTATUCTUYECK BHICOKO3HAUMMYIO IIePeOlieHKY B BepxHell yemocTu. O6a aHa/m3a He MOTYT OBITh HaJIEKHO
IIpuMeHeHb!I K HacenieHuio f0xHoi Vinpum.

KnioueBble cnoBa

aHa/IN3 CMEIIAHHOTO IPUKYCa, HePEeHTreHorpadIyecKye MeTO/bI, METOZIbI IPOTHO3UPOBAHM, 000CHOBaHHOCTb METOJ[a IPOTHO3MPO-
BaHMA Moliepa, 000CHOBaHHOCTb METOJA IPOrHO3MpoBaHusA TaHaku-J[XKOHCTOHA

Folia Medica | 2024 | Vol. 66 | No. 4 527

Folia Medica



