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Resume

Introduction: Dental Fluorosis is high prevalent
disease caused by exposure of Fluoride in high
amounts during tooth mineralization (Maturation
stage). Change in tooth appearance represents the
first clinical manifestation of Fluoride toxicity
over the organism, caused by hypomineralization
and structural changes of affected tooth. Trace
amount of Fluoride is being absorbed through
drinking water, defining etiology of disease gen-
erally waterborne. Georgia represents Fluoride
deficient region, naturally having low Fluoride
concentration in drinking water. (<0.7 mg/1)
Hence risk of Dental Fluorosis in local (Non-ex-
posed) population is expected to be low, although
various foods and beverages, dental materials,
and environmental factors that contain Fluoride
increase Fluoride exposure rate, being risk-fac-
tors for DF occurrence increased Odds.

The Goal: The aim of study was to assess Dental

Fluorosis risk-factors and their affect on disease

occurrence Odds in 1-6 years old children living
in Fluoride deficient regions of Georgia.

Methods: Cross-sectional and descriptive studies
were carried out in study regions (Tbilisi, Akha-
Itsikhe), by clinical examination of 1-6 years old
children attending local public kindergartens
(n=570). Individuals included in study were
chosen using two step randomized cluster meth-
od. To assess DF risk-factors in local population,
questionnaire having 46 variables was intro-
duced.

Results: Children whose mothers were consum-
ing tea in high amounts during pregnancy (>2
cups/day) have 14 times higher Odds of getting
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DF in Primary Dention, compared to those
whose mothers mentioned low tea consumption
(0-1 cup/day). Individuals whose mothers were
exposed to coal burning environment during
pregnancy have 5.8 times higher Odds of hav-
ing DF in primary dentition (95% CI 2.1; 15.9),
than that in those children whose mothers did
not have coal burning environmental exposure
during pregnancy. No statistically signigicant
correlation was observed between children home
oral hygiene frequency, dental materials used, or
dentifrice swallowing habit in increasing Odds of
DF occurrence.

Conclusions: Dental Fluorosis Risk factors in 1-6
years old individuals living Fluoride deficient
area (F<0.7mg/l) include: Coal burning environ-
ment and high tea consumption during pregnan-
cy. (>2cups/day).

Key Words: Fluoride, Tooth mineralization, ex-
posure, absorption, non-exposed population.

Introduction

Dental Fluorosis is high prevalent disease (Wong-
dem et al.,, 2000) caused by ingestion in high
amounts of inorganic material Fluoride during
tooth development (maturation stage), resulting
in hypomineralized enamel formation. (Den-
Besten & Li, 2011) Trace amounts of Fluoride is
being absorbed through drinking water. (Ghosh,
Mukherjee, Ghosh, & Saha, 2013) DF prevalence
is high in regions having drinking water with
naturally high concentrations of Fluoride. (15-
70%) (Verma, Shetty, Guddattu, Chourasia, &
Pundir, 2017) DF prevalence in optimally fluori-
dated or Fluoride-deficient areas varies between
8-12%. (Lima, Nobrega, Cericato, Ziegelmann,
& Paranhos, 2019) Georgia represents region,
naturally having Fluoride-deficient drinking wa-
ter. Tap water distributed to local population is
not being artificially fluoridated by government
(F<0.7mg/1). Hence, estimated DF occurrence
should be low, thus still there are reported cases
in dental offices with DF diagnosis.

Dental Fluorosis etiology is generally waterborne,
related to Fluoride water concentration. Thus
various dietary products including different Flu-
oride rich foods and beverages, (Fraysse, Bilbeis-
si, Mitre, & Kerebel, 1989) or dental materials,
(Pereira, Da Cunha, Meneghim, & Werner, 2000)
increase Fluoride absorption rate. (O’Mullane et
al., 2016) Environmental factor like indoor coal
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burning leads to Fluoride air pollution affect-
ing individuals health living that environment.
(Ando et al., 2001)

The aim of study was to assess Dental Fluorosis
predictive risk factors and their effect on disease
occurrence in individuals living different Geo-
graphic and socio-economic areas, having Fluo-
ride deficient water.

Materials and Methods

Cross-sectional study was carried out in two
different regions of Georgia. For difference detec-
tion between study regions 80% study power
was used with 95% Confidence Level. Sample
size proportion by study regions was 0.4/0.6,
respectively (Tbilisi 333 individuals, Akhaltsixe
237 children). Study group was defined by 1-6
years old individuals (n=570) attending public
kindergartens in Tbilisi and Akhaltsikhe. In-
cluded Individuals were randomly chosen using
two step randomized cluster method. With the
first randomized generator 16 public kindergar-
tens were chosen among Public kindergartens

in study regions (Tbilisi-8, Akhaltsikhe-8). By
the secondary randomization, individuals within
kindergartens were randomly chosen considering
full study sample size, number of attendants in
kindergartens, and their relative share in kinder-
gartens. Eventually, every 8th (Tbilisi) and every
4th (Akhaltsikhe) child by the kindergarten
group list was included in a study, until pre-de-
fined number of examined study participants of
each kindergarten was being achieved.

Clinical examination was conducted by a skilled
practitioner. For DF diagnosis and severity TFI
Index was introduced, having 0-9 points indicat-
ing severity of disease.

In order to outline possible risk factors cor-
relation between DF occurrence questionnaire
including 46 different social and biological
variables was introduced. By interviewing study
individuals parents/caregivers information was
obtained about DF possible acquired social and
biological risk factors.

Social variables included in questionnaire were
Indoor coal burning environment, and Residing
area.

Among Biologic variables included into question-
naire were: Age, Sex, Diet (Mixed, Poor), Drink-
ing water type and average daily intake used, Tea
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and Natural juices consumption rate and inten-
sity during different times of life, Home oral
hygiene frequency, Dental material types used,
Dentifrice swallowing habit, Milk type, average
daily consumption and intensity. Information
about included variables was obtained through
deep interviewing of study individual’s parents/
caregivers, because of study sample age range
(1-6 years). Inclusion in the study was voluntary
both by study children and their parents/caregiv-
ers receiving informative consent papers.

Multivariate logistic regression forward selection
was used for DF covariates controle and detection
of independent risk-factors (Forward Selection);
Nagelkerke qoeficient (Nagelkerke R Square)
together with non-standard Beta qoeficient (B)
was calculated; Beta qoeficient exponansion was
used for Odds Ratio determination [Exp(B)]; For
Null hypothesis testing P Value<0.05 was con-
sidered statistically significant. For detection of
connection between dichotomic variables we
used Pearson Chi-Square test and its modification
Fisher’s Exact Test (Pearson Chi-Square); In case
of need Pearson Chi-Square modification Fisher’s
Exact Test was being introduced (Fisher’s Exact
Test); For association power 95% Confidence
Interval Odds Ratio was used (Odds Ratio [OR])
(95% Confidence Interval [CI]).

Statistical analysis was performed using SPSS
(Statistical Package for Social Sciences) 21st ver-
sion (SPSS Inc, Chicago, Illinois).

Results:
Descriptive Analysis

Overall DF prevalence in study group (n=570)
was 6.3% (n=36). By study regions DF prevalence
in Thilisi reached 7.8% (n=26), Akhaltsikhe DF
prevalence did not exceed 4.2%, respectively
(n=10). (Fig. 1)
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Dental Fluorosis Prevalence
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FULL SAMPLE SIZE TBILISI AKHALTSIKHE

m study samplesize = Dental Fluorosis cases Dental Fluorosis prevalence (%)

Fig. 1 Dental Fluorosis Prevalence
Source: Results of research

Dental Fluorosis Social and Biological
Risk-factors

Correlation Analysis

DF Biologic risk-factors like Home oral hygiene
Dental materals, toothbrushing frequency and
Dentifrice swallowing habit do not have statis-
tically significant association with DF increased
Odds. (p>0.05; 95%CI) (Table. 1)

fluo- |[No p OR
rosisn | fluorosis | value. | (95%CI)
(%) n(%)

Tooth-

brushing

frequency

Don’t 1(2.8) |50(9.4) |0.406 |-

brush

Several 8 114

times per |(22.2) |(21.3)

week

1,51 27 370

Times a (75.0) 1(69.3)

day

Dentifrice

Type

For Kids |33 438 0.153 | -
(91.7) |(82.0)

Other 3(8.3) [46(8.6)

Don’tuse |0 (0) 50 (9.4)
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Dentifrice

swallow-

ing habit

Swallow |7 (19.4) |137 0.406 |0.7
(25.7) (0.3;

1.6)
Don’t 29 397
Swallow | (80.6) (74.3)

Tab. 1. Toothbrushing frequency, home oral hy-
glene dentifrice type and swallowing habit effect
on DF occurrence

Source: Results of research

Univariate Correlative Analysis

Couse-effect association between independent
and target variable was checked using Pearson’s
Chi-square test correlation analysis, levels 0.01
and 0.05

Study results showed strong cause-effect statis-
tically significant association between regular
high tea consumption and DF increased Odds.
(P<0.001) Individuals consuming more than 2
cups of tea on regularly bases had 17.3 times
higher increased Odds than those who men-

tioned about zero or 1 cup of tea daily uptake
(17.3 ;95% CI [7.4-40.7]). (Fig. 2)

High Tea consumption and Dental
Fluorosis increased Odds

[N
[=1
[=]

(= = ) J=
[T T 1
(=T~ T~ 1

BD.60% - 18.30%

36 29 102
I =

1 2

B DOF cases B DF yesTea »2cups/day B No DF cases DF yesTea >2cups/day

Fig. 2 Association of Dental Fluorosis increased
Odds with regular high tea consumption
Source: Results of Research

Social variable, like indoor coal-burning environ-
ment was found to have statistically significant
association with DF increased Odds. Positive
correlation was found in study individuals in
different times of lives.
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Indoor Coal-burning environment during moth-
er’s pregnancy increases Odds of DF occurrence
in children 5.8 times more, compared to those in-
dividuals whose mothers did not share the same
environment during their pregnancies. (OR=5.8;
95%CI [2.1-15.9]).

Positive association between indoor coal-burn-
ing and DF increased Odds was found in Tod-
dlerhood (1-3 years). Children residing indoor
coal-burning environment have 4.1 times higher
Odds of DF, than those who don’t live the same
environment (OR=4.1; 95%CI [1.3-13.4]).

Expected tendency was found in Pre-school age
study group (4-6 years). Having 4.6 increased
Odds of DF due to indoor coal-burning exposure,
compared to children with no indoor coal-burn-
ing exposure (OR=4.6; 95% CI [1.2-18.1]). (Fig. 3)

Ir—‘l—.G

4 6

u 4-6 years
5.8 ml1-3years

B mother's pregnancy

Dental Fluorosis Odds Ratio and Indoor Coal-burning
environment in different times of life

Fig. 3. Dental Fluorosis Odds Ratio and Indoor
Coal-burning environment in diffrenet times of
life

Source: Results of Research

Multivariate Correlative Analysis

Variables having statistically significant asso-
ciation in DF occurrence increased Odds with
univariate analysis, were than analyzed by multi-
variate analysis.

Indoor Coal-burning environment (B 2.279;
Exp(B) - 9.771; p<0.001 and regular high tea
consumption during pregnancy (B 2.635; Ex-
p(B)-13.947; p<0.001) remain as independent
predictive variables for DF occurrence increased
Odds in multivariate logistic regression. Re-
gression non-standard Beta-coefficient value
practically represents Odds Ratio. Multivariate
correlative analysis interpretation is following:
Pregnancy period Indoor coal-burning exposure
increases Odds of DF occurrence 10 times. High
tea consumption (>cups/day) during pregnancy
increases 14 times primary dentition DF occur-
rence Odds.
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Discussion:

Postnatal Biological variables, like: Home oral
hygiene Dental materials, Tothbrushing fre-
quency and dentifrice swallowing habit showed
expected results having no statistically significant
association with Primary Dentition DF occur-
rence increased Odds in 1-6 years children.

Strong positive association was found between
pregnancy period Indoor Coal-burning environ-
ment and increased Odds of Primary Dentition
DF occurrence in non-exposed population. Preg-
nancy Indoor coal-burning affects child’s general
health and leads to structural abrupt changes
during enamel development (Maturation Stage).
(Chang et al., 2017)

Strong positive association was found between
regular high tea consumption (>2cups/day) and
high Odds of DF occurrence. Georgian popula-
tion residing in Marneuli are ethnically Azer-
baijani. Dental Fluorosis affects equally all kinds
of ethnic groups. (Wongdem et al., 2000) Due to
cultural and ethnic characteristics, Georgian pop-
ullation in Marneuli area consume high amounts
of tea on regularly bases, making them more
prone to DF occurrence.

Based on study results it is needed to:

1. Conduct an epidemiologic study to assess
Dental Fluorosis prevalence and severity in Mar-
neuli residants.

2. Educate pregnant women about Fluoride
benefits, toxicity, and Fluoride rich products
being general ways of Fluoride distribution.
Educational and informative measures should be
implemented both on community and individual
levels.

3. Minimize Indoor Coal-burning exposure
during pregnancy.

4. Reduce daily tea consumption (<2 cups/
day).
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