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Sazetak

Cilj: Cilj istrazivanja bio je da se utvrde i medusobno uporede
ucestalosti hipodoncije i hiperdoncije u izabranim mestima Bosne i
Hercegovine, te procene uces¢a naslednih faktora u registrovanoj
heterogenosti.

Materijal i metode: Kao subjekat istrazivanja posluZio je uzorak od
1640 dece Skolskog uzrasta, oba pola, od 12 do 14 godina. Uzorak
je prikupljan iz pet urbanih centara u Federaciji Bosne i
Hercegovine: Sarajevo, Mostar, Tuzla, Biha¢ i Gorazd. U cilju
procene razlike u broju ispitanika prema polu, kao i u proceni
razlika u ucestalosti posmatranih anomalija (hiperdoncija i
hipodoncija) primjenjen je y2 test sa granicom statisticke
znacajnosti p < 0,05. FiSerov egzakini test koristen je za procenu
povezanosti pojave hiperdoncije i hipodoncije, izmedu dece i
roditelja. U statistickim analizama primenjen je naucnoverifikovani
softver Ver. MedCalc 11.5.0.0.

U cilju procene distinkcije mogucih naslednih i nenaslednih
faktora, izvrSena je procena heritabilnosti (h), primenom
regresione analize (parent-offspring regression).

Rezultati.: ldentifikovano je ukupno 40 dece sa anomalijama broja
zuba — od toga je 16 decaka i 24 devojcice. Nije primecena
statisticki znacajna razlika u ucestalosti hipodoncije i hiperdoncije
izmedu decaka i devojcica, prema geografskom regionu (/72 =
0,500; P = 0,9735).

Zaklju¢ak: Ukupna prevalencija hipodoncije i hiperdoncije
iznosila je 2,43. Prevalencija hipodoncije je 1,58, a hiperdoncije
0,85. Relativni rizik za pojavu anomalija broja zuba kod dece iznosi
8,965 i stastisticki je znacajan, ukazujuci na to da je verovatnoca
pojave navedenog poremecaja kod dece, kod koje jedan od roditelja
ima istu anomaliju, veca.

Kljuéne reci: hipodoncija, hiperdoncija, naslede, deca, Bosna i
Hercegovina
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Abstract

Purpose: The purpose of the research was to establish and
mutually complement the frequency of hypodontia and hyperdontia
in selected locations of Bosnia and Herzegovina, and to assess the
participation of hereditary factors in the registered heterogeneity.
Respondents and Procedures: A sample of 1,640 children of school
age, both sexes, aged 12-14, served as the subject of research. The
sample was collected from five urban centers in the Federation of
Bosnia and Herzegovina: Sarajevo, Mostar, Tuzla, Biha¢ and
Gorazde. In order to estimate the difference in the number of
respondents by sex, as well as in assessing the differences in the
frequency of observed anomalies (hyperdontia and hypodontia), a
2 test with a statistical significance limit p <0.05 was applied. The
Fisher Exact Test was used to assess the correlation between the
occurrence of hyperdontia and hypodontia between children and
parents. Scientifically verified ver. Ver. MedCalc 11.5.0.0. In order
to evaluate the distinction between possible hereditary and non-
positive factors, an assessment of heritability was performed (h) by
applying regression analysis (parent-offspring regression).

Results: A total of 40 children with anomalies of the number of
teeth were identified, of which 16 boys and 24 girls. There was no
statistically significant difference in the frequency of hypodontia
and hyperdontia between boys and girls with respect to geographic
regions (x% = 0.500; P = 0.9735).

Conclusion: The total prevalence of hypodontia and hyperdontia
was 2.43. The prevalence of hypodontia is 1.58, and the
hyperdontia is 0.85. The relative risk of anomalies in the number of
teeth in children is 8,965 and is statistically significant, indicating
that the likelihood of the occurrence of this disorder in children
whose at least one parent has the same anomaly is greater.

Key words: hypodontia, hyperdontia, heritage, children, Bosnia
and Herzegovina
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Uvod

Ukupna promenjivost ljudskih individua,
kao 1 svih ostalih zivih bi¢a, odredena je
geneti¢kim 1 negenetickim faktorima, odnosno
genotipom i fenotipom. S obzirom na to da se
u genetickoj analizi posmatra ograni¢eni obim
individualne promenjivosti, smatra se da se
pojam genotipa odnosi i na genetiCke faktore
pojedinih svojstava i njihovih kombinacija® 2

Organizam nije prost zbir pOJedmacmh
osobina i elemenata, pa posedovanje jednog
gena ne mora znaciti da njegovi nosioci NuZno
imaju odgovarajuce obelezje. Razvojne faze u
formiranju bilo kog organa, ukljucujuci i zube,
obuhvataju niz zbivanja, koja se uopSteno
mogu nazvati indukcija  skupine  Celija,
migracija Celija, interakcija Celija sa noyom
sredinom i diferencijacija u nova tkiva*®. U
svakoj od razvojnih faza mogu nastati
poremecaji, a posledice su razl1c1te pojave
abnormalnosti zuba®! Vecina
odontogenskih  studija, kOje su Kkoristile
denticiju miSeva kao model razvoja, pokazale
su to da poziciju, broj, dimenziju i oblik
nekoliko zuba kontrolise kompleksni sistem
gena, ¢ija modifikacija moze uzrokovati zubne
anomalije. Razli¢ite anomalije mogu se
dogoditi i u zavisnosti od razvojnog stadijuma,
u kojem se promena deSava: anomalije broja
zuba (hiperdoncija i hipodoncija), strukturalne
abnormalnosti 1 slicno (14, 15, 16).

Glavne polazne intencije preduzetih
istrazivanja bile su:

- procena ucestalosti hipodoncije i
hiperdoncije kod dece Skolskog uzrasta u
Federaciji Bosni i Hercegovini;

-diferencijacija relativnog udela
naslednih i nenaslednih faktora u fenotipskoj
ekspresiji hipodoncije i hiperdoncije;

- procena  moguée  anticipacije

hipodoncije i hiperdoncije izmedu generacija
roditelja i potomaka.
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Introduction

The total variability of human
individuals as well as all other living beings is
determined by genetic and non-genetic factors,
that is, genotype and phenotype. Given that a
limited extent of individual variability is
observed in the genetic analysis, it is
considered that the term genotype also refers to
the genetic factors of certain properties and
their combinations22,

The organism is not a simple set of
unique properties and elements, so the
possession of a single gene does not have to
mean that its carriers necessarily have an
appropriate character. Developmental phases
in the formation of any organ, including the
teeth, include a series of events, which can
generally be termed cell group induction, cell
migration, cellular interaction with a new
medium, and differentiation into new tissues*®.
Disturbances may occur in each of the
developmental phases, and the consequences
are different in the abnormalities of the teeth®.
Most of the odontogenic studies using
dentition in mice as a model of development
have shown that the position, number,
dimension and shape of several teeth control
the complex system of the genes whose
modification can cause dental anomalies.
Different anomalies may occur depending on
the developmental stages in which the change
occurs: anomalies in the number of teeth
hyperdontia and hypodontia,  structural
abnormalities, and the like”®,

The main starting points of the research
undertaken were:

- Estimation of the frequency of
hypodontia and hyperdontia in children of
school age in the Federation of Bosnia and
Herzegovina

- Differentiation of the relative share of
hereditary and non-persistent factors in the
phenotypic expression of hypodontia and
hyperdontia.

- Estimation of the possible anticipation
of hypodontia and hyperdontia between
generations of parents and offspring
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Ispitanici i metode

Za istraZzivanje bila su odabrana deca
Skolskog uzrasta, starosti od 12 do 14 godina,
sa stalnom denticijom. Za svakog ispitanika
uzeti su detaljni anamnesticki podaci 1
evidentirani su u individualne  Kkartone.
Polaze¢i od Cinjenice da nasledni faktori igraju
veliku ulogu u nastanku dentalnih anomalija,
uradena je i porodicna anamneza, sa ciljem
utvrdivanja postojanja eventualne anticipacije
posmatranih pojedinih anomalija, izmedu
generacija srodnika i potomaka.

Ovim radom obuhvacéeno je 1640 dece u
kantonalnim  centrima  Sarajeva, Tuzle,
Gorazda, Mostara i Bihaca. (Slika 1). Ukupan
broj dece i broj dece po polu Skolskog uzrasta
pregledanih u Federaciji Bosne i Hercegovine
prikazan je u tabeli 1.

U cilju procene razlike u broju ispitanika
prema polu (deCaci i devojcice), kao 1 u
proceni razlika u ucestalosti posmatranih
anomalija (higerdoncija i ipodoncija)
primenjen je x“ test sa granicom statisticke
znacajnosti p < 0,05. Isti test koriS¢en je za
ﬁyocenu razlika ucestalosti prema lokaciji

iperdoncije i hiperdoncija, kao i u proceni
razlika u prevalenciji ovih poremecaja izmedu
ispitanika iz FBiH i ostalih evropskih i svetskih
populacija prikazanih u prethodnim studijama.

FiSerov egzaktni test koriS¢en je za
ﬁ_rocenu povezanosti pojave hiperdoncije i

ipodoncije kod dece i roditelja. Signifikantni
nivo statisticke znacajnosti iznosio je p < 0,05.

U statistickim analizama primenjen je
nau¢noverifikovani softver Ver. MedCalc
11.5.0.0 (MedCalc Software, Maria). U cilju
procene distinkcije mogucih naslednih 1
nenaslednih  faktora izvrSena je procena
heritabilnosti (h), primenom regresione analize
(parent-offspring regression).

Respondents and methods

For the research, children of school age
aged 12-14 years with permanent dentition
were selected. For each respondent, detailed
anamnestic data was taken and recorded in
individual cartons. Starting from the fact that
hereditary factors play a major role in the
onset of dental anomalies, a family history
was also made to determine the possible
anticipation of the observed individual
anomalies between the generations of
relatives and offspring.

This work covers 1,640 children in
cantonal centers: Sarajevo, Tuzla, Gorazde,
Mostar and Biha¢ (Figure 1). The total
number and number of children by sex of
school age examined in the Federation of
Bosnia and Herzegovina is shown in Table 1.

In order to estimate the difference in
the number of respondents by sex (boys
boys), as well as in assessing the differences
in the frequency of the observed anomalies
(hyperdontia and hypodontia), y? test with a
statistical significance limit p <0.05 was
applied. The same test was used to estimate
the frequency differences according to the
location of hyperdontia and hyperdontia, as
well as in estimating the differences in the
prevalence between FBIH and other
European and world populations described in
the previous studies.

Fischer's exact test was used to assess
the correlation between the occurrence of
h%/perdontia and hypodontia  between
children and parents. Significant level of
statistical significance was p <0.05.

Scientifically  verified ver. Ver.
MedCalc 11.5.0.0 (MedCalc Software,
Maria). In order to evaluate the distinction
between possible hereditary and non-positive
factors, an assessment of heritability was
performed (h) by applying regression
analysis (parent-offspring regression).

Slika 1. Geografski polozaj obuhvaéenih kantonalnih centara
Figure 1. Geographical location of the cantonal centers covered
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Tabela 1. Ukupan broj i broj dece po spolu Skolskog uzrasta pregledanih u Federaciji Bosne |
Hercegovine
Table 1. Total number and number of children by sex of school age examined in the
Federation of Bosnia and Herzegovina

Ukupan
broj
pregledane Broj Broj
Grad dece detaka devojéica
Y% %
City Total Number Number of
number of of boys girls
children
examined
Sarajevo 335 210 63 125 37
Tuzla 328 134 41 194 59
Gorazde 320 115 36 205 64
Mostar 325 175 54 150 46
Biha¢ 332 208 63 124 37
Ukupno
1640 843 51 802 49
Total
Rezultati Results

Pregledom su obuhvaéeni ucenici i
uCenice, ¢iji odnos nije bio podjednak, zbog
razlika u polnoj strukturi pojedinih mesta. Broj
decaka varira od 115 ili 36%, koliko je
obuhvacéeno pregledom u Gorazdu, do 210 ili
63%, od ukupnog broja ucenika u Sarajevu.

Drugacija je slika kada je re¢ o zenskoj
populaciji; najmanje ih je pregledano u Bihacu
I Sarajevu 124, odnosno 125, Sto je 37%, a
najvise u Gorazdu, 205 ili 64%, od ukupne
Skolske populacije (Slika 2, Slika 3).

Ukupno je identifikovano 40 dece sa
anomalijama broja zuba, od ¢ega 16 decaka 1
24 devojCice. Nije primecena statisticki
znacajna razlikka u ukupnoj ucestalosti
navedenih poremecaja izmedu decaka i
devojcica (Tabela 2 1 Slika 4). Takode, nije

primecena statistiCki znaCajna razlika u
uCestalosti navedenih anomalija, shodno
geografskim regionima (x> = 0,500; P =
0,9735).
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The survey covered students and pupils,
both sexes, whose relationship was not the
same, because of differences in the sexual
structure of particular places. The number of
boys varied from 115 or 36%, which was
included in the examination in Gorazde to 210
or 63% of the total number of students in
Sarajevo.

A different picture is with the female
population; at least 124 were surveyed in
Biha¢ and Sarajevo 124, or 125, which is 37%,
and most in Gorazde 205 or 64% of the total
school population. This relationship  of
geographical distribution in the Federation of
Bosnia and Herzegovina can best be seen in
the annexes of Figure 2 and Figure 3.

In total, 40 children with teeth anomalies
were identified, of which 16 boys and 24 girls
(Table 7 and Figures 33 and 34). There was no
statistically significant difference in the overall
incidence of these disorders between boys and
girls (Table 4 and Figure 33). Also, a
statistically ~significant difference in the
frequency of the mentioned anomalies with
respect to the geographic region (32 = 0.500; P
=0.9735) was not observed.
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Bihac

Mostar

Gorazde

Tuzla

Sarajevo

W Broj deCaka ™ Broj devojCica
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100%

Slika 2. Procentualna spolna distribucija dece Skolskog uzrasta prema navedenim

centrima u Federaciji Bosne i Hercegovine

Figure 2. Percentage sexual distribution of children of school age according to the mentioned

centers in the Federation of Bosnia and Herzegovina

49%

M Broj decaka ® Broj devojica

51%

Slika 3. Procentualna spolna distribucija pregledanih uc¢enika prema istrazivanim mestima u

Figure 3. Percentual sexual distribution of examined pupils by research sites in the

Federaciji Bosne i Hercegovine

Federation of Bosnia and Herzegovina
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Tabela 2. Ukupan broj dece sa anomalijama broja zuba u gradovima Federaciji Bosne i
Hercegovine

Table 2. Total number of children with teeth anomalies in the cities of the Federation of
Bosnia and Herzegovina

Sarajevo 9 5 4 %2=0.0000 P=0,9996
Tuzla 7 2 5 x3=1.138; P=0.2860
Gorazde 9 4 5 %2=0.0000; P=0,9996
Mostar 8 3 5 x2=0.250; P=0.6171
Biha¢ 7 2 5 ¥2=1.138; P=0 2860
Ukupno
40 16 24 %*=2.450; P=0.1175
Total
Bihaé
Mostar
Goraide
Tuzla
Sarajevo
0% 20% 40% 60% 80% 100%
 Decaci m Devojéice

Slika 4. Procentualna spolna distribucija dece sa anomalijama broja zuba
Figure 4. Percentage sexual distribution of children with teeth anomalies
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Hipodoncija je primecena kod 26 dece —
kod 11 decaka i 15 devojcica. Nije primecena
statisticki  znaCajna razlika u ukupnoj
ucCestalosti  hipodoncije izmedu decaka i
devojcica. Takode, nije primeéena statistiCki
znacajna razlika u ucestalosti hipodoncije,
shodno geografskim regionima (% = 0,2462; P
=0,6515). (Tabela 3, Slika 5).

Ukupno, detektovano je 14 dece sa
hiperdoncijom, 6 decaka i 8 devojCica. Nije
primecena statistiCki znaCajna razlika u
ukupnoj ucestalosti  hiperdoncije  izmedu
decaka i devojcica (Tabela 4 i Slika 6), kao ni
razlika u wucestalosti navedenih anomalija,
shodno geografskim regionima (y? = 1,000; P
=0,258).

Primena FiSerovog egzaktnog testa,
takode, ukazuje na statisticki znacajnu
povezanost pojave anomalija broja zuba i
prisutnosti istih poremecaja kod roditelja (P =
0,000432). Primenom pomenutog testa,
utvrdeno je da 42% dece, kod kojih je
primec¢ena anomalija broja zuba (hipodoncija
ili hiperdoncija), ima barem jednog roditelja sa
istim poremecajem, dok u slucaju dece bez
navedenih poremecaja samo 5% dece ima
jednog od roditelja sa anomalijom broja zuba
(Slika 7). Kada se posmatra samo hipodoncija,
zabeleZena je statistiCki znaCajna povezanost
pojave hipodoncije i prisutnosti iste anomalije
kod roditelja (P = 0,016002). Od ukupnog
broja dece, kod kojih je zabelezena
hipodoncija, 50% ima bar jednog roditelja sa
istim poremecajem, dok u slucaju dece kod
kojih nije detektovana hipodoncija samo
6,67% roditelja ima ovu anomaliju. (Slika 8).

Kod hiperdoncije, nije uocena statisticki
znacajna povezanost pojave ove anomalije i
prisutnosti iste kod roditelja (P = 0,061246).
Od ukupnog broja dece kod koje je zabeleZena
hiperdoncija, 27% ima bar jednog roditelja sa
istom anomalijom, dok u slucaju dece kod koje
nije detektovana hiperdoncija, 3% ima jednog
roditelja sa hiperdoncijom (Slika 9).

ngodontia was observed in 26 children,
of which 11 boys and 15 girls (Table 3 and
Figure 5).

A total of 14 children with hyperdontia
were detected, of which 6 boys and 8 girls. No
statistically significant difference was observed
in the overall incidence of hyperdependence
between boys and girls (Table 4 and Figure 6),
nor the difference in the frequency of the
abnormalities mentioned with respect to the
geographic region (2 = 1,000; P = 0.258).

The use of Fischer's exact test also
indicated a statistically significant relationship
between the occurrence of anomalies in the
number of teeth and the presence of the same
parental disorders (P = 0.000432). Using this
test, it was found that 42% of children with an
anomaly of the number of teeth (hypodontia or
hyperdontia) had at least one parent with the
same disorder, while in the case of children
without these disorders, only 5% of children
had one of the parents with an anomaly of the
number of teeth (Figure 7). When only
hypodionation is observed, a statistically
significant relationship between the occurrence
of hypodontia and the presence of the same
anomaly in the parent was observed. (P =
0.016002). Of the total number of children
with hypodontia, 50% had at least one parent
with the same disorder, while in the case of
children with no hypodontia detected, only
6.67% of parents had the same anomaly
(Figure 8).

A statistically significant relationship
between the occurrence of this anomaly and
the presence of the same in the parent was not
observed in hyperdontia (P = 0.061246). Of the
total number, 27% of children with a
hyperdependence had at least one parent with
the same anomaly, while 3% of children with
no hyperdontia detected had one parent with
hyperdontia (Figure 9).
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Bihad
Mostar
Goraide
Tuzla
Sarajevo
0% 2{;% 4(;% GOI% SC;% IOIO%
B Decaci m Devojcice

Slika 5. Procentualna spolna distribucija dece sa hipodoncijom
Figure 5. Percentage sexual distribution of children with hypodontia

Tabela 3. Tabelarni prikaz ucestalosti hipodoncije u gradovima u Federaciji Bosne i
Hercegovine

Table 3. Tabular presentation of the frequency of hypodontia in cities in the Federation of
Bosnia and Herzegovina

Sarajeveo 7 2 5 %2=1.138; P=0.2860
Tuzla 4 1 3 %=0.500; P=0.4795
Gorazde 7 3 4 %2=0.0000; P=0.9974
Mostar 5 3 2 %2=0.000; P=1.0000
Biha¢ 3 2 1 %%=0,000; P=0 9999
Ukupno

26 11 15 %=0.692; P=0.4054
Total
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Sarajevo

Tuzla

B Broj dece W Decaci ® Devojcice -

Mostar B hac

Slika 6. Graficki pregled geografske distribucije ucestalosti hiperdoncije kod pregledane dece

i dece prema spolu

Figure 6. Graphical overview of the geographical distribution of the frequency of
hyperdontia in the surveyed children and children by sex

Tabela 4. Tabelarni prikaz uéestalosti hiperdoncije po gradovima u FBIH

Table 4. Tabular overview of frequency of hyperdontia by city in FBIH

Sarajevo 2 +2=1.000; P= 03173
Tuzla 3 ¥2=0.000; P=0.9999
Gorazde 2 ¥3=1.000; P=0.3173
Mostar 3 ¥2=0.000; P=0.9999
Bihaé 4 +2=0.500; P = 0.4795
Ukupno

14 x2=0.143; P = 0.7049
Total
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70 -

Deca bez anomalije Deca sa anomalijom

B Roditelji bez anomalije @ Roditelji sa anomalijom

Slika 7. Uc¢estalost pojave anomalija broja zuba kod dece s obzirom na prisutnost kod

roditelja
Figure 7. Frequency of anomalies in the number of teeth in children due to the presence of

parents

35

30 A

25

20

15 A

10 +

£ .

0 - T

Deca bez hipodoncije Deca sa hipodoncijom
m Roditelji bez hipodoncije m Roditelji sa hipodoncijom

Slika 8. Ucestalost pojave hipodoncije kod dece s obzirom na prisutnost kod roditelja

Figure 8. Frequency of hypodontia in children with regard to presence in parents
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Deca bez hiperdoncije

m Roditelji bez hiperdoncije
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Deca sa hiperdoncijom

® Roditelji sa hiperdoncijom

Slika 9. . Ucestalost pojave hiperdoncije kod dece s obzirom na prisutnost kod roditelja

Figure 9. The frequency of hyperdontia in children with regard to the presence of parents

Diskusija

Odontogeneza zuba razvija se putem
dobro  organizovane  serije  induktivnih
dogadaja, ukljucuju¢i gene i signalne
molekule, Kkoji predstavljaju glavne signalne
puteve, pomocu kojih se reguliSu epitelno-
mezenhimne interakcije. Napredak u genetici i
molekularnoj biologiji upucuje na to da vise od
308 gena ucestvuje u raznim fazama razvoja
zuba.

Mutacije pojedinih gena, hromozoma i
njihovih delova, odgovornih za ranu fazu
morfogeneze zuba, mogu nastati kao posledica
materijalnih promena u hemijskoj strukturi i
kvantitetu geneticke informacije (DNK) i, kao
takvi, delovati na molekule | mreze za
si?nalizaciju, koje regulisu_ njegov razvoj.
Efekti tih mutacija su manje ili vise fenotipski
vidljivi, zavisno od koli¢ine zahvacenog
genetickog materijala.

U pomenutom istraZivanju,
identifikovano je 40 dece sa hipodoncijom i
hiperdoncijom — 16 decaka i 24 devojcice.
Procentualna polna distribucija dece sa
anomalijama broja zuba, u istrazivanim
mestima, u Federaciji Bosne i Hercegovine
1znosi 60% devojcica 140% decaka.

Ukupna razlika izmedu ucestalosti
hipodoncije kod defaka i devojCica, prema
gradovima u FBiH iznosi ¥ = 0,692; P =
0,4054.

Prema ovim podacima, moze se
konstatovati da nema statisticki znacajne
razlike u ukupnoj ucestalosti hipodoncije
izmedu decaka i1 devojc€ica, prema gradovima u
Federaciji Bosne 1 Hercegovine. Takode, nije
Erimec’ena znaCajna razlika ni u ucestalosti

ipodoncije, shodno posmatranim geografskim
regionima, u kojima su prikupljani podaci (y?
=0,2462; P =0,6515).

Discussion

Teeth odontogenesis develops through a
well-organized series of inductive events
involving genes and signaling molecules that
represent the main signaling pathways that
regulate epithelial-mesenchymal interactions.
Progress in genetics and molecular biology
suggests that more than 300 genes participate
in various stages of tooth development.

Mutations of certain genes,
chromosomes, and their parts responsible for
the early phase of morphogenesis of the tooth
may be the result of material changes in the
chemical structure and quantity of genetic
information (DNA), and as such affect the
molecules and signaling networks that regulate
its development. The effects of these mutations
are more or less phenotypically visible,
depending on the amount of genetic material
aftected.

In this research, 40 children with
hypodontia and hyperdontia were identified, of
which 16 boys and 24 girls. The gender
distribution percentage of children with teeth
anomalies in the investigated places in the
Federation of Bosnia and Herzegovina is 60%
of girls and 40% of boys.

The total difference in the frequency of
hypodontia between boys and girls in the FBiH
cities is y? = 0.692; P = 0.4054

According to these data, it can be
concluded that there is no statistically
significant difference in the overall frequency
of hypodontia between boys and girls in the
cities of the Federation of Bosnia and
Herzegovina. In addition, there was no
significant difference in the frequency of
hypodontia with respect to the geographical
regions in which the data were collected (32 =
0.2462; P = 0.6515).
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Ukupna razlika izmedu ucestalosti
hiperdoncije kod decaka i devojcica, prema
gradovima u FBiH iznosi: y?> = 0,14; P =
0,7049.

Iz prezentovanih podataka moze se
konstatovati da nema statisticki znacajne
razlike u ukupnoj ucestalosti hiperdoncije
izmedu decaka i devojCica, prema obradenim
mestima u Federaciji Bosne i Hercegovine.

Takode, nije primecena znacajna razlika
u ucestalosti hiperdoncije, shodno geografskim
regionima, kojima pripadaju obradena mesta u
Federaciji Bosne i Hercegovine (x? = 1,000; P
=0,258).

Imajuéi u vidu da su geneticki faktori
krucijalni  u  nastanku  hiperdoncije i
hipodoncije, o¢ekivano je da nema ni razlike
izmedu navedenih populacija, u pogledu
ucestalosti anomalija broja zuba. S obzirom na
to da razli¢iti gradovi imaju relativno
diferencirane geografske karakterisrike, kao i
nivo polutanata, kao moguc¢ih mutagena,
mozemo indirektno zakljuciti da ti faktori nisu
imali presudni uticaj na ucestalost pojave
hiperdoncije i hipodoncije.

Ukupna prevalencija (%) dece sa
anomalijama broja zuba iznosi 2,43. Kod
hipodoncije, prevalencija (%) iznosi 1,58, a
kod hiperdoncije 0,85. Poredenje procenjene
prevalecnije hipodoncije, u ovoj studiji sa
vrednostima  prevalencije  preuzetih iz
relevantnih  svetskih studija, ukazuje na
statisticki znacajnu razliku u odnosu na sve
posmatrane populacije. Iste takve komparacije
vezane za hiperdonciju ukazuju na to da
prevalencija ovog poremecaja u
bosanskohercegovackoj populaciji, u principu,
ne odstupa statisti¢ki znacajno od zabeleZenih
prevalencija u evropskoj populaciji i populaciji
SAD (,belacka populacija”), dok je u
komparaciji sa azijskim populacijama i
populacijama SAD (,,afroamericka
populacija”) primecena znaCajna razlika. U
slu¢aju komparacije sa Spanskom populacijom,
treba naglasiti da, iako je zabelezena statisticki
znacajna razlika u prevalenciji, ona se moze
pripisati veoma velikoj razlici u uzorku, buduci
da je u studiji Spanske populacije ispitano
36057 individua. Ukoliko se broj ispitanika sa
navedenom  prevalencijom ,svede” na
priblizan broj tretiranih u ovome radu (1640),
nije zabeleZena statisticki znacajna razlika u
prevalencijama hiperdoncije (Tabele 51i 6).

Statisticka obrada podataka primenom
FiSerovog egzaktnog testa ukazuje na sledece:
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The total difference in the freq]uency of
hyperdontia between boys and girls in the
FBiH cities is: %% = 0.14; P = 0.7049.

From the presented data, it can be
concluded that there is no statisticall
significant  difference in the overall
frequency of hyperdontia between boys and
girls in the treated areas in the Federation of
Bosnia and Herzegovina.

Further, there was no significant
difference in the frequency of hyperdontia
with regard to the geographical regions to
which the treated sites In the Federation of
Bosnia and Herzegovina belong (32 = 1.000;
P =0.258).

Bearing in mind that the genetic factors
are crucial in the emergence of hyperdontia
and hypodontia, it is to be expected that there
is no difference between these populations in
the frequency of anomalies in the number of
teeth. Given that different cities have
relatively differentiated geographical
characteristics, as well as levels of pollutants
as potential mutagens, we can indirectly
conclude that these factors did not have a
decisive influence on the frequency of the
occurrence of hyperdontia and hypodontia.

The total prevalence (%) of children
with anomalies of the number of teeth is
2.43. In hypodontia, the prevalence (%) is
158 and in hyperdontia is 0.85. By
comparing the estimated prevalence of
hyFOdontia in this study with the prevalence
values from the relevant studies published
worldwide, there is a statisticaIIP/ significant
difference in relation to all observed
populations. The same comparisons for
hyperdontia indicate the prevalence of this
disorder in the Bosnian population in
principle does not deviate statistically
significantly from those recorded in the
European and US population ("white
population™), while in comparison with the
Asian and US population ("African
American population"s), there is a significant
difference. In the case of comparison with
the Spanish population, it should be
emphasized that, although a statistically
significant difference in prevalence was
noted, it can be attributed to a very large
difference in the sample, where 36.057
individuals were examined in the study of
the Spanish population. If the number of
subjects with the stated prevalence is
"reduced” to the approximate number of the
treated in this paper (1.640), no statistically
significant difference in the prevalence of
hyperdontia was recorded (Table 5, 6).

Statistical data ﬁrocessing using Fisher
Exact Test indicates the following:



Acta Stomatologica Naissi Dec / Dec 2022, Vol. 38, br./no 86

- 42% dece, kod kojih je primeéena
anomalija broja zuba, ima barem jednog
roditelja sa istom anomalijom;

- u slucaju dece bez navedenih
poremecaja, samo 5% dece ima nekog od
roditelja sa anomalijom broja zuba.

Iz navedenih rezultata moze se zakljuciti da
postoji statistiCki znaCajna povezanost pojave
anomalija broja zuba kod dece i prisutnosti
istih kod roditelja (P = 0,000432).

- 42% of children with anomalies in
the number of teeth have at least one parent
with the same disorder

- In the case of children without these
disorders, only 5% of children have one of
the r;])arents with anomalies in the number of
teeth.

From the above results, it can be
concluded that there is a statistically significant
association between the occurrence of
anomalies in the number of teeth in children
and the presence of the same anomalies in the
parents (P = 0.000432).

Tabela 5. Prikaz prevalence hipodoncije iz prethodnih studija i usporedba sa
Bosanskohercegovackom skolskom populacijom

Table 5. An overview of the prevalence of hypodontia from previous studies and a
comparison with the Bosnian-Herzeaovinian school nopulation

Populacija | Reference Broj Prevalenca | X2 test P vrednost
ilokacija pregledane (usporedba sa
dece Prevalence | pagim P value
Population | peferences podacima)
and Number of | (%)
location children (comparison
examined with our data)

Hong Kong | Davis {1983) 1093 6.9 | Razlika P < 00001
Hong kong Difference

%=5 320

¥?=50.607
Japan Endo et al. 3358 8.5 | Razlika P<0.0001
Japan (2008) Difference

%6=6.920

%2=89.347
Danska Ruolling (1980) 3325 7.8 | Razlika P<00001
Denmark Difference

%=6.220

¥2=77.490
Saudijska Al-Emran 500 4.0 | Razlika P =00020
Arabija (1990) Difference
Saudi Ye=2.420
Arabia x*=9.578
Irska O'Dowling et 3056 11.3 | Razlika P<0.0001
Ireland McNamara Difference

(1990) %=9 720

x*=137.471
Svedska Blackman and 739 7.4 | Razlika P < 00001
Sweden ‘Wahlin {2001) Difference

%6=5.820

%3=51.041
Jordan Albashaireh et 1045 5.5 | Razlika P<00001
Jordan Khader (2008) Difference

%=3 920

%*=31.399
Turska Altug-Atac et 3403 2.6 | Razlika P=00292
Turkey Erdem (2007) Difference

%6=1.020

x*=4.753
Kenija Ng'ang'a et 618 6.3 | Razlika P < 00001
Kenya Ng'ang'a Difference

(2001) %o=4.720
%*=34.228
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Tabela 6. Prikaz prevalence hiperdoncije iz prethodnih studija i usporedba sa
Bosanskohercegovackom skolskom populacijom

Table 6. Prevalence of hyperdontia prevalence from previous studies and comparison with
Bosnian-Herzegovinian school population

Populacijai | Reference Broj Prevalenca | X2 test P
lokacija pregledane {usporedba sa vrednost
dece Prevalence | na¥im
Population odacima P value
ang location Belerenees Number of | (%) e )
children {comparison
examined with our data)
Hong Kong Davis (1987) 1093 2.7 | Razlika P =0.0003
Hong Kong Difference
%= 1.850
%?=13.212
USA? Buenviaje et 2439 0.5 | Razlika P =0.2402
Rapp (1984) * Difference
%0=0.350
~?=1.379
Svedska Bickman et 739 1.9 | Razlika P=0.05
Sweden Wahlin (1984} Difference
%=1.050
%2=3.976
Spanija Femnandez 36057 0.4 | Razlika P =0.0103
Spain Montenegro et Difference
al. {2006} 24=0.450
¥2=6.581
Turska Almg-Atac et 3403 0.4 | Razlika P =0.0675
Turkey Erdem {2007} Difference
%6=0.450
%2=3.343
uUsa? Harris et Clark 1100 0.6 | Razlika P = 0.6043
{2008) * Difference
%6=0.250
%2=0.26%
usa’? Harris et Clark 600 6.0 | Razlika P < 0.0001
{2008)** Difference
%=5.150
¥3=51.204
Madarska Gaébris et al. 2219 1.5 | Razlika P =0.0951
{2006) Difference
%6=0.650%
¥2=2.786
Zakljucak Conclusion
Prethodni nalazi jasno sugerisu na Previous findings clea_rly suggest that
zakljucak, u kome se isti¢e to da hipodoncijai hypodontia and hyperdontia as well as
hiperdoncija, geneticki uzrokovane, imaju periodontal disease genetically caused have a
visok stepen heritabilnosti i relativno high degree of heritability and relatively

heterogene modele nasledivanja. Na njihovo
fenotipsko ispoljavanje nedvosmisleno uticu i
opésti, geogra?skl i ostali faktori, kao i faktori
okruzenja. Moze se konstatovati da |Je
poznavanje prirode i sloZzenosti modela
eneticke kontrole nasledne komponente
ipodoncije i hiperdoncije jos uvek nepotpuno
i da je u narednim istrazivanjima neophodno
prikupljanje bogatijih, relevantnih genealoskih
podataka.
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heterogeneous inheritance patterns. Their
phenotypic  expression is undoubtedly
influenced by general geographic and other
environmental factors. It can also be noted
that the knowledge of the nature and
complexity of the genetic control model of
the hereditary component of the observed
dental anomalies is still incomplete and that
in the subsequent research it is necessary to
collect richer funds of relevant genealogical
data.
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