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Abstract
Aim. To study the medical and economic efficiency of  the program for  the prevention of dental caries using 
UltraSeal XT among schoolchildren of Kazan.
Methods. In 2013, 200 schoolchildren from Kazan seen in the Republican Dental Clinic of the Ministry of Health 
of the Republic of Tatarstan (100 boys and girls aged 7–8) were selected. All patients were divided into two groups 
with similar distributions of sex and age: the test (main) group and control group. In the test group “Sealants”, the 
fissures of the first permanent molars were sealed with a composite fluorine-containing sealant according to the 
manufacturer's instructions. The control group was formed from children without dental sealants. The oral health 
assessment of children is reflected in the Examination Cards. Average indices of the severity of dental caries were 
determined (the number of decayed, filled and missing primary/permanent teeth — dmft/DMFT). Re-examination 
of children was carried out in 2016 with the determination of the same indicators. The economic analysis was carried 
out using the method of mathematical modeling. Statistical processing was performed in Microsoft Office Excel 2017.
Results. The use of sealants at the age of 7–8 years provided a lower level of caries severity in deciduous teeth 
(4.09±3.0; p <0.01). There was no statistically significant difference between the DMFT score of permanent teeth 
in children aged 7–8 years in the test group and the dmft score of deciduous teeth of children in the control group 
(p >0.05). The DMFT score in the permanent teeth of children in the test group of this age cohort (7–8 years old) 
was 0.66±0.95. The mean severity of dental caries DMFT index of 12-year-olds children with permanent dentition 
in the test group was 0.77±1.07, which is 1.52 more healthy teeth than in the control group — DMFT score 2.29±1.59 
(t=4.01; p <0.01). The medical and economic efficiency of the fluoride prevention of dental caries in 12-year-olds 
schoolchildren through the use of a composite fluorine-containing sealant is expressed in the eradication of caries 
(less than 1 affected tooth according to the World Health Organization classification) and amounts to 437.38 rubles 
of notional saved costs per child for sealing versus dental treatment.
Conclusion. The use of a fluoride composite material reduces the severity of dental caries in children and the 
 notional saved costs for sealing teeth.
Keywords: fluoride prophylaxis of caries, sealing of teeth fissures, medical and economic effect, dmft/DMFT 
 indices.
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Background. Dental care planning at all levels of 
provision, including measures for primary preven-
tion, is based on the results of a systematic analysis 
obtained through the collection of epidemiological 
data within 5–10 years prior to planning. Monito-
ring of the implemented targeted preventive pro-

grams allows determination of measurable goals 
for achieving a desired level of dental health [1].

The study of the epidemiology of dental disea-
ses has its own characteristics. Due to the ex-
tremely high prevalence of dental diseases, a pilot 
(exploratory) method for assessing the epidemio-
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logical situation in key age groups in children and 
adults (6–7, 12, 15, and 35–44 years and 60 years 
and older) is used in research. A series of World 
Health Organization (WHO) trials in various coun-
tries has shown that a sample of 25 to 50 people in 
each key age group is sufficient to assess the den-
tal status of a population. The exploratory method 
contributed to obtaining unified and reliable infor-
mation about the dental status of a population. One 
of the indicators that provide information on glo bal 
trends in dental health is the average value of the 
intensity of dental caries in children aged 12 [2].

Epidemiological studies in dentistry conduc-
ted over the past decades have been mainly carried 
out in certain regions of Russia. Moreover, they do 
not allow situational analysis to scientifically justi-
fy the development of socially oriented dental care 
programs due to long time intervals, laboriousness 
of collecting information, and significant financial 
costs. The rationale for such programs should be 
based on broad epidemiological studies at the re-
gional level [3].

Data on the prevalence and intensity of den-
tal caries among the people of the Republic of Ta-
tarstan are presented in a number of works [4–6]. In 
most of these publications, a consistently high pre-
valence of dental caries in both children and adults 
has been noted. In order to study a specific prob-
lem of an applied nature, many scientists conducted 
sporadic studies on the prevalence of dental diseas-
es among certain groups of the population [7–9].

In 1997, a team of epidemiologists from the 
Moscow Medical Dental Institute (now the Evdoki-
mov Moscow State University of Medicine and 
Dentistry) performed a study in a number of regions 
in Russia, which included the Republic of Tatarstan. 
The study belongs to the exploratory ca tegory, con-
tributes to the overall results obtained in all regions 
of the country, and registers trends in the prevalence 
and intensity of dental caries among key age groups 
of the population. According to the 1997 epidemio-
logical survey of some regions of Tatarstan carried 
out by a group of dentists under the leadership of 
E.M. Kuzmina, the average  level of the KPU index 
(the number of carious, filled, and extracted teeth) 
in children aged 12 was 3.1 per child [10].

The dental morbidity problem in the Republic of 
Tatarstan population requires further study, system 
analysis, identification of a package of indicators 
for the development of preventive programs and 
their monitoring, and improvement of dental ser-
vices, all on the basis of extensive epidemiological 
studies at the regional level [11]. To reduce dental 
morbidity in the region, the republican target pro-
grams for improving dental services in the Repub-
lic of Tajikistan for 1999–2002 and the program for 

the prevention of dental diseases among children 
in the Republic of Tajikistan for 2006–2008 were 
developed and approved at the state level. Subse-
quently, an epidemiological survey conducted in 
2009 revealed a decrease in the average level of 
caries intensity in children aged 12, which amoun-
ted to 2.2 ± 2.1 per child [11, 12].

It has been proven that the prevalence and inten-
sity of dental diseases in different regions depend 
on the concentration of fluoride in drinking water 
[13, 14]. There is an established difference in the ef-
fects of a deficiency in fluoride on adult and child 
populations, wherein a more acute effect on chil-
dren was revealed [15, 16]. Many domestic and for-
eign studies have investigated the effectiveness of 
the local use of fluoride on the prevention and treat-
ment of dental caries [17, 18]. Research results show 
the benefits of school-based prophylaxis programs 
using fissure sealing, especially in high-risk chil-
dren. These methods exceed the cost of ca ries treat-
ment. In a foreign study in 2014, the  average annual 
economic benefit per filled tooth was US$6.29 [19]. 
Only a few economic evaluations of dental preven-
tion programs have been conducted, making it dif-
ficult to assess their cost-effectiveness.

These circumstances become the basis for mo-
nitoring and analyzing the effectiveness of the im-
plemented programs for the prevention of dental 
caries in children in conditions of a decrease in the 
initial level of caries intensity with local applica-
tion of fluoride.

The aim of this study is to determine the me-
dico-economic efficiency of the prevention of den-
tal caries in schoolchildren using a fluoride sealant.

Material and methods. This study was con-
ducted according to a design developed by WHO. 
The protocol was approved by the ethical commit-
tee of the Kazan State Medical Academy.

In 2013, 200 schoolchildren (100 boys and 100 
girls aged 7–8) from Kazan who applied to the Re-
publican Dental Clinic of the Ministry of Health of 
the Republic of Tatarstan were selected. Equally, 
by sex and age, all patients were divided into two 
groups: test (main) and control groups.

In the test group “Sealants,” the fissures of the 
first permanent molars were sealed with a compo-
site fluorine-containing sealant, UltraSeal XT, ac-
cording to the manufacturer's instructions. The 
control group consisted of children without dental 
sealants.

The same 200 children were examined again in 
2016. The states of their dental health were studied, 
and the costs of caries prevention and treatment of 
affected teeth were calculated.

For all children 7–8 years old in the test group 
“Sealants,” a composite sealant that releases fluo-
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ride, UltraSeal XT, was used to seal the fissures of 
their first permanent molars. Sealing was carried 
out according to the manufacturer's instructions.

All children were treated with the same materi-
als as part of the compulsory health insurance pro-
gram. Assessment of the condition of the teeth of 
children is reflected in the standardized examina-
tion cards proposed by WHO for this study (1995). 
To determine and evaluate the average indices of 
the intensity of dental caries at the level of the po-
pulation of the children, development tables were 
compiled separately for the permanent (KPU) and 
temporary (kpu) occlusions.

Statistical data were processed using the Micro-
soft Office Excel 2017 software package. The arith-
metic mean (M) and the standard error of the mean 
(m) were determined from the obtained indicators. 
To draw conclusions, the Student's test (t) was used 
to determine the statistical significance of the re-
sults (p).

Medical and economic analysis was carried out 
by the method of mathematical modeling per child 
as the difference in the values   of the indices of the 
intensity of dental caries in the control and test 
groups multiplied by the difference in the rates of 
treatment and sealing of teeth according to the fol-
lowing formula:

∑E = (KPUK − KPUG) × (Tl − Tg),

Table 1. The numbers of surveyed schoolchildren in key age 
groups in Kazan

Study 
groups

Key age groups

7–8 years old 12 years old
Total

Boys Girls Boys Girls

Test 50 50 50 50 200

Control 50 50 50 50 200

Total 100 100 100 100 400

where ∑E = economic efficiency, Tl = the cost of 
dental treatment with the development of caries (pri-
ces in 2020), and Tg = sealing rate (prices in 2020).

Results and discussion. The numbers of exa-
mined children in key age groups of schoolchildren 
in Kazan are presented in Table 1.

The use of sealants at the age of 7–8 years re-
sulted in a lower level of caries intensity in deci-
duous teeth (4.09 ± 3.0; p < 0.01). In this age group, 
there was no statistically significant difference be-
tween the values of KPU of permanent teeth and 
the level of KPU of deciduous teeth of children in 
the control group (p > 0.05). On the other hand, the 
values of the intensity of caries of the KPU of per-
manent teeth were 0.66 ± 0.95 in children of the 
test group. The values of the indices of the intensi-
ty of caries (kpu/KPU) of the test group in relation 
to the control group are shown in Table 2.

Determination of  the differences between  the 
CFU index in children of the test group (CFU = 
= 0.77 ± 1.07) and that in children of the control 
group (CFU = 2.29 ± 1.59; p < 0.01) was carried out.

Comparative data on the medical and econo mic 
analysis of the test and control groups of school-
children in Kazan are given in Table 2.

To determine the medico-economic efficiency 
of the sealant, a mathematical calculation was per-
formed using the formula:

∑E = (KPUK − KPUG) × (Tl − Tg) = (2.29 − 0.77) × 
× (882.65 − 594.9) = 1.52 × 287.75 = 437.38 rubles
In this study, with the use of the fluoride sealant 

UltraSeal XT for the prevention of dental caries at the 
age of 12 years, 1.52 more healthy teeth were regis-
tered in the test group (0.77 ± 1.07) in permanent oc-
clusion than in the control group (2.29 ± 1.59), which 
is 437.38 rubles, representing the notional saved 
costs per child for sealing versus dental treatment.

This study considered the possibility of em-
ploying a method to achieve an adequate level of 

Table 2. Comparative data of medical and economic analysis of test and control groups of schoolchildren in Kazan

Age

Index mean (± standard deviation)

Test group 
"Sealants"

Reliability of the dif-
ference of indicators 

t (Student's test)
p Control 

group

The difference in the 
values of the indices 

kpu/KPU

Contingently saved 
costs for sealing 
teeth in compari-

son with treatment 
in rubles

kpu—intensity of caries of deciduous teeth

7–8 years old 4.09 ± 3.0 1.91 < 0.01 6.48 ± 2.03 2.39 687.72

KPU—intensity of caries of permanent teeth

7–8 years old 0.66 ± 0.95 0.2 > 0.1 1.03 ± 1.01 0.37 106.47

12 years old 0.77 ± 1.07 4.01 < 0.01 2.29 ± 1.59 1.52 437.38

Note: kpu/KPU—number of decayed, filled, and removed primary/permanent teeth.
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dental health in the constituent entity of the Rus-
sian Federation as well as global goals proclaimed 
by the WHO World Health Assembly and improve 
dental care for the children of the Republic of Ta-
tarstan. According to the WHO call, the KPU in-
dex by 2000 should not have exceeded three teeth 
either affected by caries or missing, and by 2020, it 
should have been no more than one affected tooth 
for 12-year-old children [20].

Domestic and foreign authors reported the ef-
fectiveness of therapeutic sealing of temporary 
molars, reducing the risk of caries development on 
teeth with pigmentation [8].

In this study, in accordance with the WHO re-
commendations, children aged 7–8 and 12 were 
examined. The 7- to 8-year-old age group is of in-
terest in the determination of the level of intensi-
ty of tooth caries, changes in which occur within 
a relatively short period of time, compared with 
this indicator for permanent occlusion. At the age 
of 12, the formation of a permanent bite is comple-
ted. The level of caries in children of this age has 
been chosen by WHO as a standard global indica-
tor of the prevalence of dental caries for its moni-
toring in different countries.

During implementation of targeted programs for 
the prevention of dental diseases in the Republic of 
Tatarstan using the fluorine-containing sea lant Ul-
traSeal XT for sealing fissures of permanent molars 
in 12-year-old children, data on the medi cal and 
economic efficiency of the method were obtained, 
and indicators determined by WHO were achieved.

CONCLUSION
The medical and economic efficiency of prophyla-
xis of dental caries in schoolchildren 12 years of age 
using a fluorine-containing composite sealant was 
expressed in the eradication of caries (less than one 
affected tooth according to the WHO classification) 
and amounted to 437.38 rubles of notional saved 
costs per child for sealing versus dental treatment.
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