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ABSTRACT

The pathogenesis of malocclusion, which are common among the population
of all countries, is well represented in the professional literature. The occurrence
of bite problems is associated with genetic and various environmental factors.
Among the latter, fluorides which affect the prevalence of some dental diseases
are of particular interest. However, there are few publications reflecting the frequency
of malocclusion among the population in the regions with different levels of fluoride
in drinking water. This problem seems to be significant in the context of the increasing
impact of fluorine compounds on human health, including dental health.

The aim of the study. To analyze the literature on the frequency of malocclusion
among the population living in conditions of variable fluoride content in drinking
water. Amanual search of domestic and foreign literature was performed in the search
databases PubMed, Medline and Google Scholar. From the initial list of publications,
eighteen articles that met the inclusion criteria for the study were selected for analysis.
We revealed significant variability of the research results. Some authors note a higher
prevalence of malocclusions among the population under conditions of increased
fluoride intake, others note a lower one, and still others did not reveal any differences
between the values obtained in both samples. Most of the assessed publications
did not methodologically meet modern international standards, and therefore were
of little evidence.

The literature data do not provide grounds for an unambiguous assessment of fluo-
rine compounds as an environmental factor that indirectly affects the process of oc-
clusion formation in humans and animals.

The review did not allow to make a definitive conclusion on the possible impact
of systemic fluorides on the prevalence and pattern of malocclusion in humans
and animals. It requires the implementation of studies that comply with the principles
of evidence-based medicine.
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PE3IOME

[MamoezeHe3 HapywieHul NPUKYcd, WUPOKO pacnpoCcmpaHEHHbIX cpedu HacesleHus
8CexX CMPaH, Xopowo npedcmassieH 8 cneyuanbHol 1umepamype. BosHukHoseHue
3y604es1t0CMHbIX AHOMAIUL C853bI8AIOM C 2eHeMUYeCKUMU U pa3HOo06pasHbiMu
hakmopamu okpyxaroujeli cpedsl. Cpedu Nocs1edHUX 0cobbili UHMepec npedcmas-
J110m (pmopu0dbl, OKdsblsaroujue 8JIUsSHUE Ha pacnpocmpaHéHHOCMb psadd cmo-
mamornoeauyeckux 3abonegarudl. OOHAKO nybukayuu, ompaxawouwue yacmomy
MAOKKI03Ul Cpedu HacesieHUs 8 pe2uoHax ¢ pas/iudHbIM yposHeM (hmopudos
8 Nnumbegol 800e, MAs104UC/IeHHbI. JaHHAs npobieMa npedcmassisemcs 3Ha4yu-
Mol 8 yc108UsX 803pacmaiouje2o 8030elicmaus coeduHeHUl pmopa Ha 300posbe,
8 MOM YuCsie CMoMAamoJsio2u4ecKoe, YenoeeKd.

Llensio uccnedoeanus s58usics aHaau3 aumepamypsi 0 yacmome HapyweHut
OKKJII03UU Y HACENIeHUS, NPOXUBAoue20 8 yCJI08UAX 8apUAMUBHO20 COOePXaHUS
¢pmopuoos 8 numsesol 8o0e. BbinosiHeH py4HoU nouck omevyecmeeHHOU U 3apy-
bexHol numepamypsl 8 nouckoseix 6aszax PubMed, Medline, Google Scholar.
W3 nepsoHayansHozo cnucka nybaukayuli 0718 aHanusa 8elbparel 18 cmamed,
omaeeyarwux Kpumepusm 8K/TI0UeHUS 8 UCC1Ie008aHUE.

BoisenieHa 3Ha4umMesibHas 8apuamMueHOCMsb pe3ysibmamos ucciedo8aHull. O0HU
asmopsl ommedarom 6osiee 8bICOKYIO pacnpoCmMpaHEHHOCMb 3y604esloCmHbIX
aHomanuti cpedu HacesieHus 8 yC108UAX NOBLILEHHO20 NOCMYNJIeHUsA hmopuoos,
Opyaue — MeHbWYI0, MpembU He 8blS8UJIU PAs/Iuyuli Mexoy 3HauYeHUAMU, NOJTyYeH-
HbIMU 8 06eux 8bI60pKax. bonbWwuHCMB0o oueHuUsaeMblx NybauKkayul Memoooo-
2UYecKUu He COOMBEMCMBOBAJIU COBPEMeHHbIM MeXO0YHAPOOHbIM CMAaHOapmam,
8 C8A3U C YeM bbls1u Masi000Ka3amesibHsiMU.

JaHHele numepamypel He 0arom ocHO8aHUU 0711 0OHO3HAYHOU OUeHKU COeOUHeHUU
¢mopa 8 kKayecmae cpedo8020 (hakmopa, onocpedoB8aHHO BJIUAIOWE20 Ha NPOUECC
(hOpMUPOBAHUS OKKJTIO3UU Y 4es108€Ka U KUBOMHbIX.

0630p He No38osIUN COEIaMb OKOHYAMEIbHO20 3AK/TIOUEHUS O 8ePOSMHOM
8JIUSHUU CUCMEMHbIX hMOopud08 Ha pacnpoCMpaHéHHOCMb U cmpykmypy
MAIOKKJ/TI03UU y 4e/108eKa U XXUBOMHbIX. Tpebyemcs 8binosiHeHue ucciedo8aHul,
coomeemcmayujux NPUHYUNAM 00KasamesibHOU MeoOUYUHbI.

Knioueeoie cnosa: 3yb6oyenocmHeie aHOManauu, gmopudbl, numeesas 800d,
3y6bl, KOCMb, NPope3bisaHue 3y608, pazmepsl 3y608

Ona yntupoBaHus: benses B.B., laBpunosa O.A., benses U.B., Mano O.A., Inb-Aiign M.A.
PacnpoctpaHEHHOCTb 3y60UenoCTHbIX aHOMANNIA B YCIIOBUAX MPOLOSIKUTENIbHOMO MOCTY-
NNeHUs BapraTMBHbIX KOHLIEHTPALMI CUCTeMHbIX GTOpKAOB: 0630p NuTepaTypbl. Acta
biomedica scientifica. 2023; 8(1): 158-169. doi: 10.29413/ABS.2023-8.1.18
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RELEVANCE

Bite problems, or malocclusions, are one of the most
common pathologies of the dental system in the world’s
child population [1-3]. Researchers pay special attention
to the etiology of occlusion anomalies, since their pre-
vention is impossible without identifying and eliminat-
ing the causes of the development of occlusal disorders
[4]. In the majority of cases, bite problems are associated
with uncontrollable (genetic predictors) and controllable
(environmental factors) preconditions. Several authors point
to a genetic background, the elimination of which is not cur-
rently possible, as the predominant precondition for the for-
mation of occlusal pathology [5]. However, most specialists
consider malocclusion to be unlikely as a result of a single
cause, as the process of bite formation is long, with the prob-
able influence of many negative factors that have a potenti-
ating effect [6]. The identification and elimination of the lat-
ter is therefore of particular importance.

Despite a significant number of studies devoted
to the etiology of malocclusion, there is not enough work
on some factors that may play a role in the development
of bite problems. Fluoride is widely distributed in the en-
vironment (water, soil, food, dental products, etc.). Sources
of fluorides are varied, but most of them (up to 70 %) are in-
gested with drinking water. The trace element has a narrow
"therapeutic corridor", and therefore its deficiency or excess
can lead to changesin teeth and bones. Prolonged and exces-
sive ingestion of fluoride compounds is accompanied by ab-
normalities in the functioning of various human and animal
systems and organs, especially bone tissue. Fluorides affect
bone remodeling processes, increase osteoblast prolifera-
tion and inhibit osteoclast function, and are an inducer of in-
creased bone volume and mineralization [7]. Systemic fluo-
rides, which have proven effects at the oral organs and tissues
[8,9], would be a potential cause of the formation of occlusal
disorders among humans and animals [10]. Presumably pro-
longed exposure by fluoride compounds can act as a sym-
biotic factor (predisposing or preventing) for malocclusion.

Inrecentdecades, asaresult of the expansion of the range of
sources of fluoride intake into the human body, there has been
an increasing impact on the health of the population living
in conditions of not only elevated but also optimal and even
reduced levels of this trace element in drinking water. Cur-
rently, the main supplier of facultative fluoride to the child’s
body is fluoride-containing toothpastes, the systematic use
of which during the formation of dental tissues in children
from hydro fluorosis zones leads to the development or ag-
gravation of the clinic of dental fluorosis [11-13]. The increas-
ing prevalence of malocclusion and fluorosis among the child
population in most regions of the world suggests the possi-
ble involvement of fluorides in the formation of bite prob-
lems, which justifies a review of previous studies in this area.

THE AIM OF THE STUDY

Analysis of the professional literature about the inci-
dence of occlusion disorders in humans and animals under
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conditions of prolonged intake of systemic fluorides of dif-
ferent concentrations.

MATERIALS AND METHODS

A manual search of national and foreign literature
was conducted in PubMed, Medline and Google Scholar
search databases using keywords and their combinations:
fluorides, drinking water, malocclusion, teeth, bone, teeth-
ing, teeth size. Publication inclusion criteria for the review:
taking into account the small number of thematic publi-
cations, both full-text and annotated articles containing
at least data on the incoming fluoride levels and the prev-
alence/structure of bite problems were selected. Exclusion
criteria: publications presented only with metadata (no an-
notation); publications that do not have information about
fluorides. Only 18 of the 156 articles initially selected for re-
view were published in Russia (13), Europe (1) and Asia (4)
between 1959 and 2021. In view of the overall number
and level of publications, we considered it possible to pro-
vide a detailed summary of the study in the section enti-
tled "Study results".

STUDY RESULTS

The analysis of scientific articles confirmed the influ-
ence of fluorides on the body and health, including den-
tal, of humans and animals [14, 15]. The effect of optimal
and increased fluoride concentrations over the clinical
and statistical picture of caries to temporary and perma-
nent teeth has been proved. The prevalence and intensity
of dental caries among children and adolescents from ar-
eas with low fluoride levels in drinking water were signif-
icantly higher than among peers living in hydro fluorosis
areas [16, 17]. In a situation of excessive and prolonged in-
take, mainly from drinking water, of fluoride in the child’s
body during the period of dental formation, the probabili-
ty of developing fluorosis increases [18]. There are studies
indicating multidirectional, but in most cases negative ef-
fects of elevated fluoride doses on periodontal tissues [19,
20]. Studies on humans and animals have shown the nega-
tive impact of excess fluoride concentrations on bone cells
and their remodeling processes, leading to chronic skeletal
fluorosis, accompanied by bone lesions in the form of oste-
osclerosis or osteoporosis, degenerative changes of joints,
calcification of ligaments, etc. [21].

The literature on the prevalence of malocclusions
among the population in regions with different fluoride
levels in drinking water is few and varied.

The first group of authors notes a lower prevalence
of malocclusion among residents of areas with optimal
and elevated fluoride levels in drinking water compared
with the population from regions with low fluoride levels.

R.K. Aliyeva (1999) conducted an epidemiological
survey of Azerbaijani children born and permanently re-
siding in two regions that differ in the level of fluorides
in water: in Baku (less than 0.5 ppm) and Absheron (more



than 1.5 ppm). The prevalence of bite problems in the child
groups was 41 and 35 %, respectively, which allowed the au-
thor to consider the lack of fluoride in water as a risk factor
for malocclusions among children [22].

An examination of children and adolescents 3-19 years
old, born and permanently residing in Karaganda (Kazakh-
stan), using the unified methodology of the Central Research
Institute of Dentistry and Maxillofacial Surgery (CRIDMS) re-
vealed aninverse relationship between fluorosis and maloc-
clusions. In a sample of children with a high prevalence
of dental fluorosis, the incidence of dental caries and occlu-
sion anomalies was significantly lower [23-25].

Y.L. Obraztsov (1994) studied the frequency of bite
problems in samples of children with a higher and low-
er prevalence of dental fluorosis and showed that oc-
clusal disorders were more frequently diagnosed among
schoolchildren in the first group. In addition, the author
points out that the content of fluoride affects not only
the prevalence of occlusion disorders, but also the sever-
ity of their clinical manifestations [26]. Yu.L. Obraztsov
and T.N. Yushmanova (2000), when studying trends in the in-
cidence of malocclusions among children in the Arkhan-
gelsk region over the past 15-20 years, revealed a signif-
icant increase (by 24 %) in their prevalence. The least fre-
quent cases of DAA were observed among children living
in an area with optimally elevated levels of fluoride in drink-
ing water [27].

An analysis of dental morbidity among children
in the Krasnodar region has revealed that low fluoride lev-
els in natural drinking water sources contribute to the de-
velopment of dental anomalies in children [28].

S.B.R. Chandra and colleagues examined 15-year-old
Indian schoolchildren from regions with below optimal
(less than 0.7 ppm), optimal (0.7-1.2 ppm) and above op-
timal (over 1.2 ppm) fluoride levels in drinking water using
the dental aesthetic index (DAI). The prevalence of malocclu-
sions was significantly higher among the pupils in the first
group. The average DAI score in the first group of pupils
was statistically significantly higher than in groups two
and three, i. e. it decreased with increasing fluoride con-
centration in drinking water. Severe and very severe bite
abnormalities were more common in the first group than
in adolescents in the other groups [29].

However, the second group of authors found a high-
er prevalence of occlusal abnormalities among children
and adolescents who consumed water with a higher flu-
oride content.

A large-scale study to assess the dental morbidity
of the population of different climatic and geographical re-
gions of Russia has confirmed that the prevalence of dental
abnormalities was significantly higher among residents of ar-
eas with increased fluoride content in water supply sources
compared with the residents of areas characterized by defi-
ciency of this micronutrient [30].

Based on a review of the literature that evaluated the risk
factors for the development of bite problems among chil-
dren, the lowest prevalence of anomalies was found in areas
with optimal fluoride levels in drinking water, while the high-
est prevalence was found in areas with high fluoride levels [31].
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A study of the dental status among children living
in the emission zone of the Tajik aluminium factory and chil-
dren from pollution-free area showed a higher prevalence
of bite problems among children from the first group
(39.8 %) compared to their peers from the second group
(3.7 %) [32].

The unfavorable geochemical situation in Transbai-
kalia (elevated fluoride content in drinking water) has led
to a high incidence of malocclusion, fluorosis and dental
caries. In the structure of bite abnormalities among chil-
dren under three years old, a prognathic bite combined
with an open bite, as well as an open bite, were observed
to be statistically significantly more prevalent than in are-
as with insufficient and optimum fluoride levels in the wa-
ter. The inconsistent and early eruption of temporary
teeth among these children is a risk factor for the forma-
tion of malocclusions. In areas of hydro fluorosis, children
are 2.2 times more likely to develop dental pathological ab-
normalities, including the DAA [33-35].

A third group of authors found no or equivocal in their
interpretation about the association between the clinical
and statistical characteristics of malocclusion among chil-
dren and adolescents and the level of incoming fluoride.

V.V. Belyaev and colleagues performed a single-stage
dental examination among 361 schoolchildren aged
12 and 15 years from Tver, according to the methodology
of the World Health Organization (1997), who lived in condi-
tions of optimally elevated fluoride levels in drinking water
(1.5-4.5 ppm). A high prevalence of dental fluorosis and den-
toalveolar anomalies has been found among the pupils ex-
amined. There were no statistically significant differences be-
tween the prevalence of bite problems, most DAl components
in samples of pupils with and without dental fluorosis of var-
ying severity. An increase in the incidence of anteroposterior
ratio deviations of the first permanent molars has been ob-
served in groups of pupils with severe dental fluorosis [36, 37].

Z.Krzoglu et al. surveyed two samples comprising a to-
tal of 332 Turkish preschool children (3-6 years) permanent-
ly living in regions with elevated (mean 2.16 ppm) and low
(0.04 ppm) fluoride levels in drinking water. The socio-eco-
nomic status of children in both groups was comparable.
Other possible risk factors were assessed using question-
naires. There is variability in the frequency of various occlusal
abnormalities between the groups. In only half of the cases
were the differences between the values obtained statisti-
cally significant. An anterior cross-bite appeared to be sta-
tistically significantly more common in children in the first
group, an anterior open bite and incisor crowding in chil-
dren in the second group [38].

A. Masztalerz et al. examined a total of 372 children
aged 12 in four areas with varying fluoride concentrations
in drinking water and air. The severity of pathological occlu-
sion was assessed using the Eismann — Masztalerz method.
Optimal concentrations of fluorides in drinking water (0.7-
0.9 ppm) have been demonstrated to reduce the severity
of abnormalities apart from crowding of teeth, whereas con-
centrations above the optimum (4.0-7.0 ppm) as well as flu-
oride-contaminated air are among the causes of incisor
crowding [39].



DISCUSSION

This review of the assessment of the prevalence and se-
verity of pathological occlusion in the population under
conditions of different levels of fluoride intake allowed
us to identify three main groups of studies characterized
by contradictory results.

The findings of the first group about the higher inci-
dence of malocclusions among child populations from re-
gions with low fluoride levels in drinking water seem log-
ical. In such populations, dental caries is more common,
and its intensity becomes higher. The probability of devel-
oping caries complications in the form of pulp and perio-
dontal inflammation, early extraction of temporary teeth
and first permanent molars increases. Generally, the result-
ing defects cannot be repaired with removable partial den-
tures or fixed space maintainers, which results in displace-
ment of neighboring teeth and the formation of bite prob-
lems [40, 41].

This algorithm for maxillofacial disorders is particularly
importantin regions with insufficient and low levels of den-
tal care available to children. The model under considera-
tion is not unambiguous in the long term, but it is recog-
nized as relevant for the age at which the majority of maloc-
clusionsand deformities are formed [42].

With multiple caries, especially in conditions of hypoph-
thorosis, the intensity of carious lesions increases not only
of the teeth, but also of their surfaces, mainly those in con-
tact [43]. Given the lack of accessibility of pediatric den-
tal care in some regions of the world, multiple carious le-
sions of the proximal surfaces of teeth in children can lead
to areduction in the mesiodistal dimensions of the crowns,
sagittal drift of the affected teeth, shortening of the den-
tal arches and eventually to secondary dental displace-
ment and impaired occlusion [44-46]. Asymmetric masti-
cation, pathological reorientation of the occlusal contacts,
often occurring against a background of secondary adentia,
can be a trigger for the formation of occlusal disorders, es-
pecially in the presence of additional risk factors. In particu-
lar, an unilateral mastication could cause an unilateral pos-
terior crossbite, which is a broad asymmetrical bite anomaly
characterized by an inverse relationship between the upper
and lower vestibular dental cusps in the area of the molars
and premolars on the same side of the dental arch. Patients
with a unilateral posterior crossbite have altered mastica-
tion cycles and the masseter muscle is less active on the side
of the crossbite than on the contralateral side [47].

The aforementioned findings demonstrate the benefits
of administering optimal doses of fluoride compounds from
natural or fluoridated drinking water sources to children, as-
sociated with the control of both dental caries and associat-
ed dental diseases and conditions, including bite disorders
[7]. However, there are arguments for controversy regard-
ing this point of view. A number of authors have reasona-
bly observed that studies of the effects of fluorides applied
to human and animal oral organs and tissues without having
taken into account all possible risk factors can lead to mis-
interpretations of the results obtained [48, 49]. An under-
estimation of a significant variable, such as the socio-eco-
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nomic status of a family or individual, contributes to a mis-
interpretation of the information obtained in the study.
As a rule, individuals with lower status are typically associ-
ated with inadequate dental compliance (do not regularly
visit the dentist for the prevention and treatment of dental
diseases, do not follow the generally accepted recommen-
dations for individual oral hygiene, etc.), do not have the op-
portunity to eat rationally, etc., and are more likely to have
untreated dental caries and its complications. Among such
individuals, even in conditions of optimal and increased flu-
oride intake, available level of dental care, untreated den-
tal caries and its complications, cases of tooth extraction
without subsequent dental prosthetics are more often re-
vealed [50, 51].

The studies underline the fact that the range of human
and animal sources of fluoride has expanded in recent dec-
ades, significantly altering the epidemiology of fluoride-
associated dental diseases directly or indirectly. The cur-
rent literature data suggest that the algorithm of the vari-
ables "dental caries — dental defects — maxillofacial anom-
alies" that has been formed in the past decades remains
relevant, and the order of "systemic fluorides — dental car-
ies — dental defects — maxillofacial anomalies" now needs
further study and possibly reinterpretation.

The second group of studies analyzed by us indicates
a higher incidence of bite problems among the population
consuming water with optimal or elevated fluoride levels,
which can also be explained.

Chronic fluoride intoxication is accompanied by ab-
normalities in the functioning of cardiorespiratory, neu-
roendocrine, musculoskeletal, dental and other human sys-
tems and organs. The positive and negative effects of flu-
oride on bone tissue have been described in the literature
[52]. Fluoride has been demonstrated to increase the pro-
liferation of osteoblasts and inhibit osteoclast function,
andisaninducer of increased bone volume and mineraliza-
tion [53]. A significant number of factors affecting bone me-
tabolism and the complexity as well as diversity of the man-
ifestations of fluoride effects in bones, including jaw bones,
which go beyond just changes in bone density, have been
pointed out [54]. The results of studies examining the rate
of tooth movement under the influence of orthodontic ap-
pliances in humans and animals under prolonged systemic
ingestion of a variety of fluoride concentrations have con-
firmed these findings [55].

Orthodontic treatment is associated with the movement
of teeth through the reconstruction of the alveolar bone.
The pressure exerted on the crown of the tooth is transmitted
through the root to the ligamentous apparatus of the per-
iodontium and the alveolar bone. In the tissues of the jaw
bone, compression zones arise, where the alveolar bone
is resorbed, and stretching zones, where the bone is formed.
It has been shown that different concentrations of endog-
enous fluorides can have several different effects on ortho-
dontic tooth movement and in combination with mechan-
ical forces and associated factors can have synergistic, pre-
servative or inhibitory effects [56]. Intensive systemic use
of sodium fluoride in order to prevent caries during ortho-
dontic treatment can slow down the rate of tooth move-



ment and prolong the period of active treatment [57]. Ani-
mal studies have shown that fluorides, especially with long-
term exposure, reduce the rate of tooth movement while
undergoing simulated orthodontic treatment [58]. Along
with medications (bisphosphonates, corticosteroids, es-
trogens, aspirin, diclofenac, ibuprofen, indomethacin, etc.),
endogenous fluorides can be classified as factors that slow
down tooth movement during orthodontic treatment [59].
However, a number of authors do not share this opinion.
During orthodontic treatment of young people from cities
with very low (0.05 ppm) and elevated (2 ppm) fluoride levels
in drinking water, a higher rate of tooth movement was de-
tected among the second group of patients [60]. Y.U. Yang-
yang et al. (2016) among adolescents without fluorosis
and with dental fluorosis of varying severity showed signif-
icantly greater tooth movement distance and less alveolar
bone resorption area in the group of patients with fluoro-
sis at every treatment stage. The authors conclude that flu-
orides play a positive role in bone remodeling during or-
thodontic treatment [55]. However, simulated orthodontic
treatment of animals confirmed a statistically significant in-
crease in the number of osteoblasts on the extension side
and a decrease in their number on the compression side,
but showed no difference in the dynamics of tooth move-
ment under conditions of insufficient and excessive system-
ic fluoride intake [61]. The variability in the results of these
studies may be associated with limitations in their design,
as bone remodeling is a multifaceted and complex process,
influenced by a number of different factors, including ge-
netics and environmental conditions [62].

Tooth eruption is a genetically determined process,
but is influenced by a number of general and local fac-
tors: racial, ethnic, gender, socio—economic, geographi-
cal and others [63]. Animal studies have confirmed a delay
in the eruption of mandibular molars in experimental rats
that constantly consumed fluoridated water [64], which al-
lows us to consider fluoride as a potential environmental
factor not only prolonging the timing of tooth emergence
in the mouth, but also indirectly negatively influencing
the formation of occlusion.

The morphology of the teeth, especially the mesio-
distal and buccolingual dimensions, has a significant in-
fluence on their position in the dentition and the develop-
ment of occlusion in the temporary and permanent bites.
In turn, tooth size is influenced by both genetics and numer-
ous environmental factors [65]. Among the latter are fluo-
rides, the prolonged and excessive intake of which, mainly
with drinking water, is capable of affecting the size and mor-
phology of teeth in humans and laboratory animals. This ef-
fect has been noted in numerous studies and has been con-
firmed by the work of the Turkish authors, who in a study
of dental parameters among children and adolescents
with fluorosis revealed smaller crown sizes in the permanent
upper incisors, second premolars and first molars. The sizes
of temporary teeth with and without fluorosis did not dif-
fer [66]. Similar findings were observed by their compa-
triots, who revealed that the mesio-distal dimensions
of teeth were larger among adolescents without fluorosis
and with a normal bite than among their peers with this pa-
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thology. However, in most cases there were no statistical-
ly significant differences between the indicators obtained
in the compared groups of patients [67]. The significantly
smaller diameter and height of the cusps of fluorotic per-
manent teeth is indicated by C.J.M. Ten et al. [68]. Y.B. As-
wini and colleagues, analysing the literature findings about
the influence of fluoride on dental morphology, point-
ed to less pronounced (small and wide) fissures in molars
among patients who consumed water or products with el-
evated fluoride concentrations [69]. Ameloblasts are known
to be highly sensitive to internal and external influences.
Indonesian scientists have demonstrated a negative effect
of high doses of fluoride in drinking water against enamel
development in rats as a result of apoptosis in ameloblasts
and an increase in intercellular space, resulting in the for-
mation of thinner enamel and smaller teeth [70].

The analysis of scientific studies carried out at different
times in different countries, including different age and so-
cial groups of the population, as well as animals, did not al-
low an unequivocal assessment of the impact of systemic
fluorides on bone tissue, teething processes and their mac-
romorphology. However, obtaining the most objective in-
formation possible about the issue is of great importance
in clinical dental practice. The morphological characteris-
tics of the teeth are the most important factors influencing
the positioning of the teeth in the dental rows [71], whose
abnormal size correspondence leads to anomalies of occlu-
sion in different directions, changes in function [72].

The literature review allowed us to note two main
points. First, despite hundreds of studies conducted over
the past decades to assess the impact of systemic fluo-
rides on human dental health, only eighteen publications
were accepted for analysis in accordance with the selec-
tion criteria for this study, demonstrating the relevance
of the problem in question. Second, the methodological ba-
sis of the majority of studies published more than a decade
ago varies considerably and is characterized by the variety
of assessment tools used by the authors (different classifica-
tions, indices), racial and age samples of the surveyed pop-
ulation, levels of professional competence of experts, which
served as one of the reasons for the inconsistency of the re-
sults obtained. The use of unified methodological approach-
es in similar case studies is known to enable comparison
of results at national and international levels and to increase
the reliability of the results [73]. Even significant quantita-
tive indicators without proper research quality are unable
to influence the outcome of the review. Thus, the conclu-
sion of a recent critical review assessing the effect of sys-
temic fluorides against statistical indicators of dental car-
ies, a topic that is very widely and extensively represented
in the specialized literature, pointed out the lack of studies
that meet the criteria for inclusion in the Cochrane review
and the need for further in-depth studies [74].

CONCLUSION

A review of the literature demonstrated the ambiguity
of data on the frequency and structure of malocclusions un-



der conditions of long-term variable intake of systemic fluo-
ride compounds, i. e. its possible role in the formation of hu-
man and animal occlusion. Although a summary of a review
based on an analysis of publications in the Google, Rutgers
Library, PubMed, and Medline databases did not identify
fluoride as a risk factor for bite problems [75], the findings
of this study justify further research in this area, with qual-
itative studies based on evidence-based methodologies.
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