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Abstract. The aim of the study is to asses the prevalence of dental caries and common risk factors among school age cildren in
the Commonwealth of Independent States (CIS countries) in order to base recommendations to improve the primary prevention.
Objects and methods. Meta-analysis of the dental literature and own research data on the analytical epidemiology on dental
caries in cildren.

Results and discussion. In the most CIS countries, a reduce dental caries trend was observed in recent 20—25 years due to the
Prevention Program which was introduced in 1988. However, dental caries level in CIS is much higher of the best international
standards.

Conclusions. The challenges in promotion of primary prevention in CIS countries should be an exchange of experience and use
of the WHO recommendations.
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EBpomneiickue NHAUKATOPbl CTOMAaTOAOTMYE€CKOTO 3A0POBbSI
U IepCneKTUBbI NPpOoPUAAKTUKY Kapueca 3y00oB y AeTeil
crpan CHI'

IL.A. Aeyc

A-P MeA. HayK, mpodeccop, beaopycckuit rocypAapCTBEHHBIN MEAULIMHCKIUI YHUBepcuTeT, MuHCK, Beaapycs

Pestome. I]ervp uccre00BaHusA. DMIAEMIOAOIYSI OCHOBHBIX CTOMATOAOTMYECKNX GOAE3HEl CPeAU AETCKOIO HACeAeHUs CTPaH
CHI, cpaBHeHMe MOAYYEHHbIX AQHHBIX Ha PETMOHAABHOM YPOBHE U BBIBA€HUE COLMAABHO-TIOBEAEHYECKMX (DAKTOPOB pHMCKa
BO3HMKHOBEHNSA 5TUX OOA€3HeIl.

Obvexmbr u Memoovl. Anaantnyeckas anupemuosorust B beaapycu u crpanax CHI' ¢ ucnoabsoBanmem cucrempr EGOHID
(EBporerickie MHAMKATOPbl CTOMATOAOTMYECKOrO 3A0pOBbsi). Hamu opraHmusoBaHO uccaepoBaHMe 6Goaee 2 TBICSY AeTelt
IIKOABHOTO Bo3pacTa B 20 MECTHOCTSIX BOCBMM CTPaH, C Y4aCTHeM BeAYIIMX yueHbIX-cToMaToAoros ctpad CHI. IIpoBeaen mera-
AHAAN3 MEXAYHAPOAHOI HAyYHOI CTOMATOAOTMYECKOI AUTEPATYPBI I10 SMMAEMUOAOT MM Kapueca 3y0oB.

Pesyrvmambt u 06cyycoenue. HecMOTpS Ha 3HaUMTEABHOE YAyYIIE€H/e CTOMaTOAOTMYECKOTO 3A0POBbS HACEAEHMS B PSAE CTPaH,
HA PErrOHAABHOM YPOBHe BCe ellje CyIeCTByeT IPoOAeMa BbICOKON MHTEHCHMBHOCTU Kapueca 3y0oB y aereit. Cpeanuit KITY
3y60B 12-AeTHux pereit Bappupyer ot 1.0 A0 5.0. HeyAOBA€TBOPUTEABHBII CTOMATOAOTMYECKUIL CTATYC OKA3bIBAET CYLIECTBEHHOE
BAMsAHME Ha oOlllee 3A0POBbE M KaueCTBO >KU3HM AIOAEl Pa3HBIX BO3PACTHBIX IpymnIl PasAmums B pacIpOCTPaHEHHOCTU U
TEHAEHLMSIX CTOMATOAOTMYECKUX OOAe3Hell B CTPAaHAX M PEerroHaX OTPAXKAIOT BO3MOXKHBIE PUCKM 1 BAVSIIOT HA PeaAM3aLiiio
IporpaMm NpoGUAAKTUKI. B AONIOAHEHME K ITAOXMM YCAOBMAM IIPO>KMBAHMA U (paKTOpaM PUCKA, CBA3aHHBIM C HE3AOPOBBIMMU
[IpUBBIYKAMMU (HAIIPUMep, HEMPABUABHASI AMETa, IAOXasl TUIMEHA PTa), HA YXYALIEeH/e CTOMATOAOIMYECKOTO 3A0POBbsI MOXXET
BAMSTb HEAOCTATOYHAsT AOCTYIHOCTb CTOMATOAOIMYECKON IIOMOIM. PsiA CTOMATOAOIMYeCKUX OOAe3Hell HeroCpeACTBEHHO
CBSI3aH C CUCTEMHBIMU HeMH(EKLMOHHBIMY 3a00AeBaHMAMY, UMEIOIMY 001111e (GaKTOPBI PUCKA.

3axatouenue. BbisIBAEHBI AOCTOBEPHbBIE B3aMIMOCBS3M MOBEACHUECKMX (AaKTOPOB PUCKA M BBICOKON MHTEHCMBHOCTU Kapueca
3y00B y AeTell mKoAbHOro Bospacta ctpaH CHI. Ha MeXrocyAapCTBeHHOM YPOBHE HEOOXOAMMbI MHTEIPAAbHbIE MPOrPAMMBL
mpodUAAKTUKY, IEPBUYHON MEAMKO-CAHUTAPHON MOMOLM U obecredeHuss 3A0poBbs. OIBIT peaAMsauuy IIPOrpaMMbl
podUAAKTUKY CTOMATOAOIMYECKMX 3a00AeBaHMIT B Beaapycyt MOXKeT ObITh MICTIOAB30BAH B APYTHX CTPAHaX.

Karouesote croBa: anarumuqeckas anudemuoroeus, cucmema EGOHID, kapuec 3y608, coyuaibHO-noBedeH4ecKue pakmo-
Dbl PUCKA, NPOPAMMDBL NPOPUNAKIUKY

Correspondence to / Aapec AASI KOPPECIIOHAEHIII: leous.peter@gmail.com

Cromaroaor m Stomatologist 1-2018




ental caries is caused by the demine-
ralization of the enamel byorganic
acids that are produced by the mi-
croorganisms of the dental plaque.
In experiment, caries does not exist in sterile
conditions. Therefore, this disease is considered
to be infection, that is clinically manifested as
the form of a gradual destruction of hard tooth
tissue with a number of conditions. The first
and proved condition is reduced resistance of
mineral teeth substance to destructive effects
of acid that occurs in case of insufficient intake
of fluoride in the body and the presence of the
substrate — carbohydrate food to produce acids.
Analyzing these three factors (microorganisms,
carbohydrate and fluoride deficiency) we can
explain the known evolution of caries from an-
cient times to the present day, as well as the vari-
ability in the prevalence and intensity of caries
disease in the population of the globe. So, it is
very important to evaluate these three factors in
complex. Thus, poor oral hygiene, or its absence,
does not destroy the teeth if they are protected
by fluoride, observed food intake regime and/or
absence of the sugar in the diet. Another situa-
tion: eating sweets does not cause tooth decay, if
regularly and thoroughly clean your teeth with
fluoride toothpaste. So, the primary prevention
is built on these features of caries etiopathogen-
esis. It’s successful, if we exclude or minimize the
effect of all three risk factors of dental caries; it's
not effective enough, if any of this factors hasn't
been neutralized and is not effective at all if all
the factors remain active. It follows that the ideal
toothbrushing with the toothpastes without fluo-
ride or mineral supplements do not reduce the
susceptibility of dental caries as well as the limit-
ing the consumption of sugary foods without
careful and regular oral hygiene is not one of the
components of the effective prevention program.
In the scientific dental literature of Common-
wealth of Independent States (CIS) in many
studies were efforts to identify possible causes
of the lack of clinical efficacy of prevention pro-
grams with a focus on deficit financing, the lack
of specialized staff (dental hygienists), the reluc-
tance of the population, denial of the use of fluo-
ride as a potentially harmful substance. There
are numerous proposals for a new methods and
products, however, they have not been tested at
the community level [8].

® THE AIM OF THE RESEARCH

The aim of the study was the comparative evalua-
tion of the prevalence of dental caries in the
population of the CIS countries and the identi-
fication of the key factors that are influence on
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the variability of caries intensity among school-
age children.

® OBJECTS AND METHODS

We held a meta-analysis of the literature and
our own previously published data of descrip-
tive epidemiology of dental caries in the CIS
countries. In 2013 — 2016 years International
pilot project was organized in 19 locations (in-
cluding capitals and major cities) in eight coun-
tries: Armenia, Belarus, Georgia, Kazakhstan,
Kyrgyzstan, Moldova, Russia, Ukraine. The an-
alytic epidemiology of dental caries and perio-
dontal diseases included the use of international
system EGOHID-2005 (European Global Oral
Health Indicators Develohment), the WHO oral
health assessment forms and questionnaires —
2013. The study was supported by distinguished
scientists of these countries. Basic dental health
indicators data of the school age children of two
key ages of 12 and 15 years were published in den-
tal journals of CIS [4, 5,7, 9, 10, 14, 15, 18, 21, 25].

® RESULTS AND DISCUSSION

Data analysis of the descriptive epidemiology
of dental caries in Europe showed a significant
difference in the intensity of the DMFT in key
age group of 12-year-olds between the Western,
Central and Eastern regions. On the symbolic
map is clearly shown that in the CIS countries
the intensity of the caries of 12-year-old children
is about 2 times higher than in Western Europe
(fig. 1) [23]. This reflects the differences in the
effectiveness of prevention programs, especial-
ly in view of the fact that in 1960-70 th in most
Western European countries caries susceptibility
of school age children was in 2-3 times higher
than in the republics of the former USSR. A more
detailed data of monitoring of the caries intensity
in key age groups of children in the CIS countries
presented in the tablel and fig. 2.

In 2013 we have initiated an intercountry pi-
lot project "European oral health indicators" in
which the basic criteria of dental health and risk
factors of school children were studied in nine-
teen locations in eight countries (table 2).

In increasing order the fig. 5 presents the
DMEFT averages of permanent teeth of 12-year-
olds in the surveyed areas in CIS. The variabi-
lity in the level of DMF is considerable: 1 — 1.2
in Poltava and Tiraspol, to 4.7 — 4.8 in Moscow
and Ternopol. If a low level of DMF in Poltava
and Tiraspol can be attributed to the optimal
or high content of fluoride in drinking water,
in other areas fluoride content in drinking wa-
ter is low. However, the differences of DMF of
permanent teeth in 12-year-olds are significant:
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Fig. 1. The symbolic map of Europe showing the average DMFT of
12-year-old children (P.E. Petersen, 2010).

Fig. 2. Average DMFT of 12-year-olds in CIS countries, 2013-2016.
(References in Table. 1.)
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Fig. 3. Percentage of caries free 12-year-old children in selected EU and
CIS countriers (ref. 26 and table1)

in Minsk and Thbilisi 1.8 - 2.0; in Bishkek, Omsk,
Kiev 3.8 — 4.0. Fig. 6 summarizes the dynamics
of the caries intensity in the CIS countries com-
pared to Western Europe and the World. It can
be seen a clear opposite downward trend DMFT

Fig. 4. Av. DMFT of 12-year-old children [6, 16, 26]

of 12-year-olds in Western Europe from 5.2 in
1970-80 to 0.9 years in 2016 and the increase of
the intensity of the caries in the CIS countries
from 2.2 to 2.8 DMFT, during monitoring peri-
od. Thus, the task of identifying risk factors and/

Table 1. DMFT data monitoring of 12-year-olds in the CIS countries, 1960 — 2016.

Country 1960 - 1980

DMFT Reference
Azerbaijan 3.1 WHO CC, 1971 [11]
Armenia 0.6 Eginyan G.M.,

Melkumov V.A., 1968 [11]

Belarus 2.0 Berdygan KM, et al., 1966 [11]
Kazakhstan 2.0 WHO CC, 1989 [11]
Kyrgyzstan 3.1 WHO CC, 1973 [11]
Moldova 1.5 Yagudin A.D., 1967[11]
Russia 3.5 WHO CC, 1971 [11]
Tajikistan 1.2 WHO CC, 1973 [11]
Turkmenistan 1.5 Rybakov A.l, 1975[11]
Uzbekistan 23 Yunusov Yu.Kh., 1966[11]
Ukraine 34 WHO CC, 1986[11]
CIS countries 2.2

2013 -2016
DMFT Reference
Publications unknown
29 Manrikyan M.E.,.2013 [12]
24 Terekhova T.M., Melnikova E.I., 2015 [16]
2.7 Ermuhanova G.T,, et al. 2016 [2]
38 Cholokova G.S., 2014 [19]
3.6 Lupan I, etal., 2015 [10]
33 Leous PA., 2016 (average data of 18 publications) [8]
2.2 Turdyev B.Z,, Hamadeeva A.M. 2016 [17]
2.6 who.mah.se/country
1.4 Shadiev K.K., 1997 [20]
2.8 Marino B. et al,, 2012 [22]
32 Khomenko L.A. et al.,2016 [18]
2.8
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Table 2. The reference data of intercountry pilot project.
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Number of
Locality Symbol surveyd Date (year) Researchers References
12 years 15years
Almaty A 100 100 2016 Ermuhanova G.T. [2]
Bishkek B 100 100 2013 Kalbaev A.A. [7]
Voronezh Vv 100 100 2017 Ippolitov Y.A. et al. [3]
Yerevan Y 100 101 2013 Manrikyan M.E. [12]
Kiev K 100 100 2016 Khomenko L.A. et al. [18]
Kirov KR 250 250 2015 Gromova S.N. et al. [1]
Chisinau KS 100 100 2014 Spinei A., Spinei Yu. [10]
Lviv L 100 100 2013 Smolar N.I. et al. [15]
Minsk Mi 260 185 2016 Tserechova T.N. et al. [16]
Moscow MO 100 100 2013 Kiselnikova L.P. et al. [5]
Novosibirsk N 150 150 2013 Narykova A.A. [7]
Odessa oD 50 50 2013 Denga O.V., Kosenko D. [71
Omsk oM 100 100 2016 Skripkina G.I. [14]
Poltava P 100 100 2016 Kaskova L.F. et al. [4]
Samara S 102 100 2013 Khamadeeva A.M. et al. [7]
St. Petersburg ~ SP 348 353 2014 Satygo E.A. [5]
Thilisi TB 100 100 2014 Margvelashvili M. et al. [24]
Ternopol TE 100 100 2013 Lucinschi M.A. et al. [15]
Tiraspol Tl 300 300 2013 Riabtseva |.M. [13]

or the characteristics of the implementation of
community programs for prevention in diffe-
rent regions of Europe is very important to
share experiences and to optimize prevention.

It was mentioned above of the pathogenic role
of three risk indicators of the tooth decay: fluo-
ride deficiency, microbial plaque and the sub-
strate. Therefore, this study is focused on the
assesssment of these factors. In a series of stu-
dies in the framework of EGOHID intercountry
project in nineteen locations were found that
in the CIS countries only 48% of 15-year-olds
follow the recommended regimen of 2 times
daily toothbrushing; only 33% of teenages use
fluoride toothpastes, but quite a lot — 52% of the
children daily consume sweet food (fig. 7). Fig. 8
shows the data of prevalence of one of the most
important preventive measures among students
of the CIS countries — toothbrushing. Large dif-
ference in the use of this method of prevention
in different areas is obvious: from 22-24% in
Tiraspol and St. Petersburg to 84% in Novosibirsk.
Fig. 9 and 10 show how this factor can affect the
percentage of children free of dental caries and
the prevalence of gingival bleeding in adoles-
cents.

Table 3, fig. 11 and 12 show detailed data on
the use of fluoride toothpaste among 15-year-
olds, the relationships of this factor with the in-
tensity of dental caries, as well as the prevalence
of other risk indicator — frequent consumption
of sugary foods and drinks. It is important to
note that in some cases the relationship of risk
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factors and dental caries can not be traced,
hence the need for a comprehensive assessment
of all three indicators.

Data of analytic epidemiology that we have
obtained as a result of intercountry research
project using EGOHID system convincingly
confirmed the conclusiveness of the main de-
terminants of dental caries: 1) microbial plaque,
2) frequent consumption of sugary foods and
drinks, and 3) fluoride deficiency. The main de-
terminant of periodontal diseases is a microbial
plaque, that becomes pathogenic in case of ab-
sence or poor oral hygiene. Evidence of determi-
nants of periodontal diseases and dental caries
allows to confirm an evidence-based choice for
primary prevention methods, that are fluorides,
oral hygiene and a balanced diet. The most ra-
tional ways of practical implementation of these
methods are: the use of fluoride toothpaste for
2-times daily toothbrushing and the limit of
carbohydrate foods to 5-6 times a day. This ap-
proach does not deny many other risk factors, as
general as local. However, you must realistically
assess the possibility of eliminating the negative
impact of the environment, common diseases,
heredity, etc.

These approaches have been used in the de-
velopment and implementation of the National
Programme for the primary prevention of den-
tal caries and periodontal diseases among the
population of the Republic of Belarus. The im-
portant component of the program was to de-
termine the long-term, measurable prevention
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Fig. 6. Dynamics of intensity of dental caries of 12-year-olds in the CIS
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Fig. 7. Behavioral habits of 15-year-olg schoolchildren (%) in CIS
countries

goals (in concrete figures). For more effective
therapeutic and preventive work among school-
age children were organized dental health
centers together with obstetric and pediatric
services. These centers were also carried out
preventive work for children of preschool age.
The main componenst of the programme were
training and daily toothbrushing under the su-
pervision of the school teachers. Previously were
held workshops with the school teachers. As
part of the school curriculum were conducted
health lessons, that formed knowledge about the
prevention of dental diseases in future parents.

Table 3. Percentage of 15-year-olds using fluoride toothpaste

Location % of children
St. Petersburg 87
Minsk 75
Novosibirsk 66
Chisinau 64
Almaty 50
Ternopol 42
Odessa 39
Samara 33
Omsk 31

Fig. 8. Percentage of 15-year-olds practicing 2-times daily
toothbrushing in the study localities in 2013-2017.

As a result of the implementation of prevention
programme in Belarus during seventeen years
(1997-2014) the intensity of dental caries of
the key age group of children 12-year-olds de-
creased by 39%, from DMF 3.8 to DMFT 2.3
(fig. 14). Fig. 13 shows an example of annual
monitoring data of the DMFT of 12-year-olds in
one of the districts of Minsk for the fifteen-years
period from 2001 to 2015.

According to the recommendations of the
World Health Organization, a national program
of dental disease prevention should be based on
continuous scientific support. Each country or

Location % of children

Bishkek 29
Voronezh 24
Lviv 23
Kiev 26
Yerevan 17
Moscow 17
Dushanbe 16
Kirov region. 10
Poltava 7
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Fig. 10. Percentage of 15-year-olds practicing 2-times toothbrushing
and having gum bleeding in selected CIS countries (countries codes see
in table 2)
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region has numerous features including lifestyle,
behavioral habits of the population, and others.
By the example of Belarus, the reduction in the
intensity of dental caries among children has
coincided with an increasing number of scien-
tific works on prevention from 1996 to 2008.
The sharp decrease in scientific support of the
prevention programs has led to a certain in-
crease in the incidence of children (fig. 15).

An extremely important aspect of the admi-
nistration of prevention programms is its cost.
It is believed that a reduction in dental diseases
will reduce the cost of their treatment auto-
matically and, therefore, the funds allocated to
dental carewill be spared. However, preventive
measures also have a certain value, that de-
pends on the chosen methods of prevention.
For example, the cost of "fissure sealing" rough-
ly equivalent to feelling caries, or even more.
Brushing your teeth with high-quality fluoride
or mineral toothpaste is also not the cheapest
method, but the acquisition of the oral hygiene
does not have to be financed by the state, and if
an event reduces the number of carious teeth,
it can be assumed as cost-effective, or not ex-
pensive for the state. At the same time, should

Fig. 12. 15-year-olds using daily sweets in the study localities
in2013-2017

not be confused medical and economic efficien-
¢y, as the first provides health — the most pre-
cious thing a person can have. The motivation
of the population to prevention has not been
studied in the CIS countries because of the
increasing cost of dental treatment. Thus, all
the factors (fig. 16) should be taken in account
during planning a cost-effectiveness of preven-
tion programs.

The reasons for the lack of effectiveness of
prevention. Implementation experience of mu-
nicipal programs of primary prevention of ma-
jor dental diseases in the countries of the former
Soviet Union and the CIS countries have shown
a lack of efficacy, that is evident when compar-
ing the frequency of dental caries in children in
Eastern and Western Europe (fig. 1). The main
reasons for the lack of effectiveness of preven-
tion programs, in our opinion, are:

+ The lack of training of medical and dental
staff about the prevention of dental diseases
in community-level (in dental faculties
there is no "Community Dentistry" subject)

+ The absence or lack of public education on
the individual methods of prevention of
major dental diseases.
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Fig. 14. Results of the state program of caries prevention in Belarus: the
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Fig. 15. Possible linkages of scientific support (number of defended
dissertations on prevention issues) and the trend rate of dental caries in
12-year-olds in Belarus in 1996-2014yrs.

« Differences in recommendations of scienti-
fic schools and individual scientists on the
organization and methods of prevention of
dental caries and periodontal diseases.

« The lack of state monitoring (control) of the
results of the primary prevention of dental
diseases.

The confirmation of the first two states on the
lack of effectiveness of prevention programs
can be survey data of prevention programs in
Belarus. Ignorance or other opinion on perio-
dontal disease and dental caries prevention
methods was among 10-20% of dentists; 60 —
80% of school teachers; 50 — 70% of the medical
staff; 60 — 70% of preschool teachers; 70 — 80%
of parents.

Objective incentive for program optimization
utility for primary prevention of major dental
diseases of caries and periodontal diseases in
the CIS countries can be exchange of a good
practice and the implementation of resolutions
of the World Health Assembly, WHA 60.17
(2007), § 7: Develop and implement a provision
of oral health and prevention of dental diseases
among pre-school children and schoolchildren
in the framework of school health programs.

Fig. 16. Scheme of the interaction of various factors in determining the
cost-effectiveness of prevention programs

® CONCLUSION

The analytic epidemiology intercountry re-
search project in the CIS countries using EGO-
HID-2005 (European indicators of dental health)
system, revealed behavioral risk factors for dental
caries and periodontal diseases, that are caused
by the non-observance of the recommended
toothbrushing regime with fluoride toothpastes
and a frequent consumption of sugary foods.

Evidence of risk indicators of periodontal dis-
ease and dental caries in children should be the
basis for the choice of methods of prevention of
these diseases. An effective organizational form
of the practical implementation of community
prevention programs is a daily (on school days)
toothbrushing for the children 1-2 classes un-
der the supervision of the teachers.

Optimizing primary prevention programs of major
dental diseases of caries and periodontal diseases in
the CIS countries is possible on the basis of exchange
of experiences, as well as the implementation of the
World Health Assembly resolution, WHA 60.17
(2007), § 7: "Develop and implement a provision
of dental health and prevention of dental disease
among pre-school children and schoolchildren in
the framework of school health programs.”
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