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CLINICAL AND EPIDEMIOLOGIC FEATURES OF CARIOUS
LESIONS OF PERMANENT TEETH IN CHILDREN WHO
WERE INTERNALLY DISPLACED AS A RESULT OF WAR IN
UKRAINE

The aim of the study: To assess the prevalence and intensity of
dental caries in permanent teeth and to determine the characteristics of
its course in children who have undergone forced displacement due to
military conflict.

Materials and methods. The study was conducted on the basis of
the Department of Pediatric Dentistry, I. Horbachevsky Ternopil
National Medical University of the Ministry of Health of Ukraine. The
study included 160 children aged between 7 and 12 years (the period of
the alternating occlusion), divided into two groups: the main group — 80
children who had been displaced to the territory of the Ternopil region
as a result of the war in Ukraine; and the comparison group — 80
children who had lived in the Ternopil region since birth. To assess the
dental status of the study participants, international standards for the
diagnosis of caries were used, namely: the prevalence of caries
(determined as a percentage) and the intensity of caries, which was
assessed using the DMFT+dft index. The level of activity of the caries
process was determined according to the methodology proposed by
N.I. Smolyar and N.L. Chuchray (2015).

Results. As a result of the study, a critically high prevalence of
caries in permanent teeth was objectified in children aged 7—-12 years in
both study groups: 88,7545,36 % in the main group and 86.25+5.53% in
the comparison group, which corresponds to a mass defeat of caries
according to the WHO classification. The intensity of the caries process
in the main group (children forced to move) was higher — DMFT+dft =
5.1£0.4, compared to the comparison group — DMFT+dft = 4.2+0.5,
indicating the negative impact of stress factors, lifestyle changes and
limited access to dental care. It was found that the children in the main
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group had a subcompensated form of dental caries (46.48+5.92%),
whereas the children in the comparison group had a compensated course
of the carious process (47.83+6.01%), which could be due to the
different mineralisation potential of the oral fluid. In the children of the
main group, the decompensated form of this pathology was diagnosed
most frequently (53.85+9.78%) in the initial caries of permanent teeth,
which may indicate the exhaustion of the adaptive mechanisms of
remineralisation of hard dental tissues. The analysis of the localisation
of the carious lesions showed the highest prevalence of initial caries on
the vestibular surfaces of the maxillary incisors (43.75+5.55% of cases
in the main group and 38.75+5.45% of cases in the comparison group),
which is consistent with peculiarities of washing the tooth surface with
oral fluid.

Conclusions. Thus, the study found that the dental status of children
forcibly relocated due to military action was characterized by a higher
prevalence and intensity of caries, a subcompensated form of caries
accompanied by a predominance of affected maxillary incisors, and a
greater need for caries treatment compared to children living in
relatively stable regions.

Keywords: children, permanent teeth, caries, prevalence, intensity,
activity.
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KIIHIKO-ENIAEMIOJOI'TYHI OCOBJIMBOCTI KAPIO3HOI'O
YPAKEHHSI TIOCTIMHUX 3VYBIB VYV ITEH, SKI BYJH
BUMYIIEHO NEPEMIIIEHI BHACJIIJIOK BIMHA B YKPATHI

MeTta [ocCHiIKeHHSI: OI[IHUTH TIOMIMPEHICTh Ta IHTEHCHBHICTH
Kapiecy TMOCTiHHX 3y0iB Ta OXapakTepU3yBaTH OCOOJIHBOCTI HOTO
nepebiry y miTe#, sKi 3a3HaTM BUMYIICHOI pEJIOKaIlii BHACIIJOK
BOEHHUX JIiH.

Martepianu i meromm. JlocmipkeHHs Oyjao mpoBeaeHO Ha 0asi
kadenpu AuTAYOi cTomaroiorii  TepHOMIbCHKOrO HalliOHAIBHOTO
MenuuHOro yHieepcurery imeHi 1.51. T'opbaueBcbkoro MO3 Ykpainu. ¥
JIocikeHHsT Oymm BiiIroueHi 160 miteid Bikom Bim 7 mo 12 pokie
(mepion 3MIHHOTO TPHKYCy), SKi OynHM pPO3MOMUICHI Ha [BI TPYIH:
ocHoBHa Tpyma — 80 niTed, sKi 3a3HaJM BUMYIICHOI peiokamii Ha
TepeHn TepHOMiTBChKOi 007acTi BHACTINOK BIHCHKOBHX [iif; Ta
nopiBHsuIbHa Tpyna — 80 miteil, sKi 3 HapO/DKEHHS INPOXXKMBAIOTH HA
tepuropii TepHominbecbkoi ob6nacti. [ OLIHKKM CTOMATOJOTIYHOTO
CTaTyCy VyYacCHHKIB JOCITI/DKCHHS BHKOPHCTOBYBAIM MIKHApOJIHI
CTaH/apTH JIarHOCTHKHM Kapio3HOTrO IpoIecy, a came: MOUIMPEHICTh
Kapiecy (BM3HaualnW Yy  BIICOTKOBOMY  CIiBBiJHOIIEHHi), Ta
IHTCHCUBHICTh Kapiecy SKy OI[HIOBaJM 3a JOIOMOIOI0 iHAEKCY
KIIB+kn. PiBeHb aKTHMBHOCTI KapiO3HOrO NpoLecy BiINOBIAHO 0
MeToukH, 3anponoHoBanoi H. 1. Cmomsp ta H. JI. Uyxpait (2015).

Pesyabratn Ta iXx o0roBopeHHsl. Y pe3yibTaTi IPOBEIECHOTO
JOCHI/DKEHHSI BCTaHOBJIEGHO, M0 Yy Aditedd Bikom 7—-12  pokis,
00’€KTHBI3yBaJIM KPUTUYHO BHCOKY IOLIMPEHICTh Kapiecy IOCTIHHUX
3y0iB B 000X rpymnax gociimpkeHns: 88,75+5,36 % — B ocHOBHi# rpyii,
Ta 86,25+5,53 % — B MOpIBHAIBHIM rpymi, mo 3rigHo Kiacugikamii
BOO3 BiamoBizac MacoBOMY YpakKeHHIO KapiecoM. |HTEHCHBHICTH
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Kapio3HOTO IpPOILIECY B OCHOBHIiil rpymi (BUMYLICHO PEJIOKOBaHI MiTH)
Oyna Bumoro — KIIB+xn = 5,1+0,4, mOpiBHAHO 3 TIOPIBHSJIBHOIO TPYIIOI0
— KIIB+km = 4,2+0,5, mo cBiquuTh PO HETATHBHUH BIUTMB CTPECOBHX
(akTopiB, 3MiH y cmHocoOi JKHTTI Ta OOMEXEHOTO0 OCTYyIy [0
CTOMATOJIOTIYHOI J0omoMoOrH. BcTaHOBIeHO, IO cepen AiTell OCHOBHOL
Tpynu TpeBaioe  cyOkommeHcoBaHa  ¢opMma  Kapiecy — 3y0iB
(46,48+5,92 %), Tomi sAK y TIOPIBHSUIBHIM rpymi mepeBaxae
KOMIICHCOBaHUH mepedir kapiozHoro mporecy (47,83+6,01 %), o
Moxe OyTH NOB’S3aHO 3 PI3HUM piBHEM MiHepaii3aliifHOro MOTEHIiary
poTtoBoi pimuHu. Y niTeli OCHOBHOI IPynH INpH MOYAaTKOBOMY Kapieci
MOCTIHHUX 3y0iB HallyacTille JiarHocTyBajacs eKoMIeHCOBaHa (opMa
nmaHoi marosorii (53,85+9,78 %), mo MoXe CBITYHTH IPO BUCHAKCHHS
aJanTallifHUX MeXaHi3MiB peMiHepaiizamii TBepAWX TKaHWH 3y0a.
AHami3z  Jokamizamii  Kapio3HHX — ypaKeHb HaOLIBITY
MOMIMPEHICTh MOYAaTKOBOTO Kapiecy Ha BECTHOYISPHUX MOBEPXHIX
pisuiB  BepxHboi menenn (43,75+5,55 % B ocHOBHIl Tpymi, Ta

BUABUB

38,75+5,45 % BunankiB B MOPIBHIBHIN Tpymi), IO Y3rOMKYEThCS 3
0COOJIMBOCTSIMU OMHBaHHS IOBEPXHi 3y0iB POTOBOIO PiJIMHOIO.
BucnoBkn. Otxe, B JIOCIIPKEHb

pe3yipTaTi  MPOBEACHUX

BCTaHOBJICHO, IO CTOMATOJIOTIYHMH cTaTyc JiTeH, sKi 3a3Hanu
BUMYIIICHOT peJOKaIlii BHACTIMOK BOEHHHX Jil, XapaKTEePHU3YIOThCS
BUIIMM pIiBHEM MONIMPEHOCTI Ta IHTCHCHBHOCTI Kapiecy, y HHX
cyOkomrieHCOBaHa (opMa Kapio3HOTO TIIpoIrecy, IO
CYIPOBOIKYEThCS MEPEBAKHUM YPa)KCHHSIM PI3L[iB BEpXHBOI LIENCIH,
KpiM TOTO, BOHH MalOTh BHIIY MOTpeOy B caHAIil Kapio3HUX Ypa)kKeHb,

TOPIBHAHO 3 AITHMH, SIKi IPOKUBAIOTH Y BITHOCHO CTAOUTBHIX pErioHax.

MpEBAIOE€

KarouoBi cioBa: niTH, mnoCTiliHI 3yOu, Kapiec, NOUIMPEHICTS,
IHTEHCHUBHICTh, AKTUBHICTb.

Aemop, eionogidanvnuii 3a nucmysanns: FOpii banopiscokuil, kagedpa oumsuoi cmomamonoeii, Teprnoninbcokuil

HayionanvHull  MeOuuHul  yHigepcumem  IMeHi

bandrivsky@tdmu.edu.ua

INTRODUCTION

The state of children's dental health is an important

1 A Topbauescvkoeo, m. Tepnonine, VYkpaina, e-mail:

adaptive capacity and contribute to the development of
dental diseases, including dental caries [4, 5].
According to the World Health Organization, there

indicator of the overall level of medical and social
well-being of a society, reflecting the availability of
preventive measures, the quality of medical care, and
the impact of environmental and socioeconomic
factors [1]. One of the most common oral pathologies
in childhood is dental caries, which remains a global
medical and social problem regardless of the level of
development of the health care system [2, 3].

Since the outbreak of full-scale war in Ukraine
caused by the military aggression of the russian
federation, millions of citizens, including a significant
number of children, have been forced to leave their
homes and move to relatively safe regions. Forced
relocation is accompanied by dramatic changes in
lifestyle, disruption of eating habits, limited access to
dental care, and increased levels of psycho-emotional
stress, which can lead to a decrease in the body's

is a clear correlation between the level of social
maladjustment, stress and dental health indicators in
children [6]. Changes in living conditions, poor diet,
irregular access to oral hygiene products and reduced
health care are significant risk factors that can lead to
the progression of dental caries, especially during the
variable occlusion period [7, 8].

The relevance of this study is due to the need to
assess the impact of forced migration on children's
dental health, particularly the prevalence, intensity and
clinical course of permanent dental caries in this
category of patients. Another important aspect is to
identify the main etiological factors that contribute to
the high level of dental caries in children who have
been in the war zone and have been forcibly displaced.

Objective: To assess the prevalence and intensity
of dental caries in permanent teeth and to determine
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the characteristics of its course in children who have
been displaced as a result of military conflict.

MATERIALS AND METHODS

The study was conducted on the basis of the
Department of Pediatric Dentistry, 1. Horbachevsky
Ternopil National Medical University of the Ministry of
Health of Ukraine, which has been providing free dental
care to internally displaced persons, including children,
since the first days of the full-scale war in order to
maintain and improve the dental health of this group of
patients.

The study included 160 children aged between 7 and
12 years (the period of the alternating occlusion), divided
into two groups: the main group — 80 children who had
been displaced to the territory of the Ternopil region as a
result of the war in Ukraine; and the comparison group —
80 children who had lived in the Ternopil region since
birth. To assess the dental status of the study participants,
international standards for the diagnosis of caries
approved by the World Health Organization were used,
namely: the prevalence of caries was determined as a
percentage (%), and its intensity was assessed using the
DMFT+dft index, which characterizes the caries lesions
in children in the period of alternating occlusion [9]. The
level of activity of the caries process was determined
according to the methodology proposed by N.I. Smolyar
and N.L. Chuchray [10].

The study was conducted in accordance with the ICH
GCP (1996), the 1975 Declaration of Helsinki (revised in
2000), the Council of Europe Convention on Human

Rights and  Biomedicine  (2007), and the

Need to get treated

Previously treated

B Main group

recommendations of the Committee on Bioethics at the
Presidium of the National Academy of Medical Sciences
of Ukraine (2002). The study was subject to the approval
of the bioethics committee of the I. Horbachevsky
Ternopil National Medical University, Ministry of Health
of Ukraine.

Statistical analysis of the data was performed using
STATISTICA 8.0 and SPSS 16.0 software. To assess the
reliability of the differences between the groups,
Student's t-test was used to determine the statistical
significance of the results. The critical level of
significance for testing statistical hypotheses in this study
was 0,05.

RESULTS AND DISCUSSION

The study of the dental status of the children during
the period of alternating occlusion (7-12 years) revealed a
high prevalence of caries in both research groups (Fig. 1).
Thus, the need to get treated was documented in 46
patients in the main group and in 31 patients in the
comparison group. This indicates that the need for get
treated in the main group exceeded the corresponding
indicator in the comparison group by 1,5 times, p<0,05.
The number of children who had previously been treated
in the main group was 25, while in the comparison group
it was 38, which was 1,5 times higher than in the main
group, p<0,05. The assessment of caries resistance
demonstrated that the proportion of children without
caries lesions in the main group was 9 children, while in
the comparison group it was 11 children, which was 1,2
times higher than in the main group, p>0,05.

13,75

11,25

. a

Resistant to caries

Comparison group

Figure 1 — Structure of dental treatment needs and caries resistance in children in the study groups during the

variable occlusion period

The prevalence of caries among the study population
was thus found to be 88,75+5,36 % in the main group
and 86,2545,53 % in the comparison group. According

to the WHO classification system, which defines a
caries prevalence rate of 70-90 % as mass caries, the
obtained indicators indicate a critically high prevalence
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of caries in the study population. The mean value of the
DMFT+dft index, which characterises the intensity of
the caries process, in the main group was 5,1+0,4, while
in the comparison group this index was 1,2 times lower
(4,240,5). According to the WHO classification, this
corresponds to the average level of caries (3,0-6,0).

Analysis of the data shows a more pronounced
deterioration in the dental status of children displaced
from areas of hostilities compared to their peers living
in relatively stable areas. The higher level of need for
caries treatment, lower number of previous treatments
and high prevalence of caries among children in the
main group indicate significant barriers to access to
preventive and curative dental care, which may be due
to the destruction of medical infrastructure, limited
access to qualified specialists, psychological stress and
lifestyle changes due to forced migration [11, 12].

The next stage of our study was to determine the
prevalence and intensity of dental caries in children
during the period of alternating occlusion, depending on
the degree of activity of the caries process
(compensated, subcompensated, decompensated).

Based on the results obtained, it was found that
among the children of the main group, the prevalence
and intensity of dental caries varied depending on the
form of activity of the pathological process.
particular, in the compensated form of caries, the
prevalence was 38,03+5,76 %, and the average intensity
was 4,5+0,2. For the subcompensated form, the
corresponding values were 46,48+5,92% and 7,2+0,2. In
contrast, the decompensated form exhibited the lowest
prevalence (15,49+4,29 %) and the highest intensity
(12,0£1,3).
the comparison group of children with
compensated caries, the prevalence of caries was
47,83+£6,01 %, which was 1,3 times higher than in the
main group (p<0,05), and the average intensity index
3,4£0,2 (1,3 times p<0,05). In the
subcompensated form, these values were 36,23+5,79%
and 6,6+0,3, respectively, i.e. 1,3 times (p<0,05) and 1,1
times (p>0,05) higher than in the control group. In the

In

In

was lower,

decompensated form, the prevalence of caries in
children of the comparison group was 15,94+4,41%,
which did not differ from the main group (p>0,05), but
the average level of intensity was 1,1 times lower
(p>0,05).

The analysis of the obtained data indicates the
prevalence of a compensated form of dental caries
among the children of the Ternopil region (comparison
group), and a subcompensated form among the children
who were forced to move (main group), which may be
due to a complex of etiological factors. One of the main
reasons is a violation of a rational diet, which indicates
an insufficient ability of the body to fully compensate

for damage to the hard tissues of the tooth. In addition,
exposure to stress factors can lead to a disruption in the
natural mechanisms of enamel remineralisation,
contributing to the accelerated development of the
caries process. In addition, social and economic factors,
such as limited access to dental care due to forced
displacement or unfavourable living conditions (near the
front line), can have a negative impact. Changes in
hygiene practices, such as irregular access to clean
water, oral care products (toothpaste, toothbrushes, etc.)
and inadequate sanitation, may further complicate the
maintenance of good oral hygiene and contribute to the
progression of caries [13].

Taking into account the fact that more than 50 % of
the patients in the study groups were diagnosed with
initial caries, our further research will focus exclusively
on this stage of carious lesions. We analysed the
prevalence of this pathology in relation to the degree of
activity of the caries process.

In the course of assessing the prevalence of initial
caries among children of the main group, depending on
the degree of activity of the caries process, it was found
that a compensated form of caries was diagnosed in
7,044+3,04 %  of subcompensated
22,54+4,96 %, while a decompensated course was
observed in 53,5245,92 % of patients. At the same time,
in children of the comparison group, the compensated
form of dental caries activity was recorded in
4,3542,46 % of cases (1,6 times less frequently,
p<0,05), subcompensated — in 14,49+4,24 % (1,6 times

— in

cases,

less frequently, p<0,05), and decompensated — in
34,78+5,73 % (1,5 times less than in the main group,
p<0,05).

The results obtained indicate a higher prevalence of
decompensated initial caries in the relocated children
(main group) and suggest that the low prevalence of
initial caries in the compensated form of the disease
during the period of occlusion change may be due to the
high mineralisation potential of the oral fluid and the
ability of enamel to remineralise under favourable
conditions [14].

In the course of the study of the location of initial
caries in permanent teeth in the children of the main and
comparison groups, certain peculiarities the
prevalence of carious lesions were found depending on
the topographic characteristics of the dentition.

Thus, when evaluating the incidence of lesions of
incisors in the maxilla, these indicators
44,07+£6,46 % of cases the main group and
37,84+7,97 % of cases in the comparison group, while
in the mandible the same values were 11,86+4,21 % and

in

were
in

13,5145,62 %, respectively. The lesions of the canines
of the upper jaw were observed in 15,25+4,68 % of the
main group and 16,22+6,06 % of the comparison group,
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and in the lower jaw — in 5,08+2,86 % of the subjects
and 2,7042,67 % of the subjects, respectively. The
incidence of carious lesions in the premolars of the
maxilla was 3,39+2,36 % in the main group and
2,70£267 % in the comparison group, while in the
mandible these figures were 5,0842,86% and
2,70+2,67 %, respectively. As for the molars, the
frequency of their lesions in the upper jaw was
6,7843,27 % of cases in the main group and
8,11+4,49 % of cases in the comparison group, while
for the molars of the lower jaw — 8,47+3,63 % of cases
and 13,5145,62 % of cases, respectively.

The results obtained show that there are no
statistically significant differences between the groups
(main and comparison) in the frequency of carious
lesions of different groups of teeth, but the expected

PROSPECTS FOR FUTURE RESEARCH

pattern was studied: initial caries is most often
diagnosed on the surfaces of teeth that are subject to
insufficient natural cleaning by oral fluid, especially on
the vestibular surfaces of maxillary incisors. This is
consistent ~with the peculiarities of salivary
microcirculation and its hydrodynamic properties in the
corresponding areas of the oral cavity [15].

CONCLUSIONS

Thus, the study found that the dental status of
children forcibly relocated due to military action was
characterized by a higher prevalence and intensity of
caries, a subcompensated form of caries accompanied
by a predominance of affected maxillary incisors, and a
greater need for caries treatment compared to children
living in relatively stable regions.

To develop targeted preventive, therapeutic and rehabilitative measures to reduce dental morbidity among children
forcibly displaced as a result of hostilities, taking into account their psycho-emotional state and social conditions.
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