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ABSTRACT

Aim: The aim of this study is to assess caries resistance in children from Poltava and internally displaced children from frontline regions by analyzing caries
indicators and oral fluid properties. This will help evaluate the impact of war and displacement on their dental health.

Materials and Methods: This study was conducted at the City Children Dental Clinicin Poltava and included 330 children aged 6-7 years, of whom 56.7% were
boys and 43.3% were girls. Among them, 230 children were internally displaced persons (Group 1), and 100 were permanent residents of Poltava (Group Il).
Results: The analysis of caries prevalence and intensity showed a significant difference between the groups. In Group |, the prevalence of caries was 77.8%,
and the intensity of the dmft+DMFT index was 3.31+0.2, which is significantly higher than in Group Il (66% and 1.91+0.2; p<0.05). Indicators of oral fluid
homeostasis were also worse in internally displaced children; pH was 13% lower, and the salivary flow rate was 1.3 times lower than in Group Il children (p<0.05).
Conclusions: The study revealed a higher prevalence of caries among internally displaced children (77.8%) compared to children from Poltava (66%). Internally
displaced children showed higher caries rates and lower caries resistance. These findings highlight the urgent need for preventive programs to improve the

dental health of internally displaced children.
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INTRODUCTION

In the context of the ongoing armed conflictin Ukraine,
which began in 2014, the number of internally dis-
placed persons (IDPs), including children, has signifi-
cantly increased. According to the Ministry of Social
Policy, as of 2024, there are over 4.9 million IDPs in
Ukraine. Of these, nearly 21% (approximately 997,000)
are children under the age of 18. This poses an urgent
need for society to thoroughly study the dental health
of this vulnerable group [1, 2, 31.

The conflictin Ukraine also has serious global environ-
mental consequences, which negatively impact health
and food security. The chaos and fear resulting from
hostilities are accompanied by intimidation, leading to
increased violence and depression among the civilian
population. These actions of the aggressor country aim
at weakening the will of the people and diminishing
their resistance, particularly among vulnerable groups
such as women, children, and the elderly people, who
endure both physical and psychological suffering [4, 5].

War and forced displacement significantly affect
children’s health, particularly due to limited access to
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healthcare and worsening living conditions. Concerns
are growing regarding the dental health of children
from frontline regions and those who are internally
displaced [6]. Epidemiological studies have shown an
increased prevalence of dental caries among children
who have experienced stressful situations, including
those related to warfare [7].

Oral fluid is known to play a crucial role in preserving
the integrity of dental hard tissues, maintaining enamel
homeostasis and microcrystallization processes under
the influence of external factors [8]. Preliminary studies
suggest a deterioration in the properties of oral fluid
among these children, potentially leading to impaired
tooth mineralization due to constant stress and envi-
ronmental changes. Investigating the properties of oral
fluid and its mineralizing potential remains an import-
ant tool for assessing the dental health of children in
crisis situations.

AIM
The aim of this study was to assess dental enamel re-
sistance to caries through a comprehensive analysis of
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caries indicators and oral fluid properties in children
from Poltava, including both local children and inter-
nally displaced children (IDC) from frontline regions.

The study hypothesizes that internally displaced
children (IDC) from frontline zones demonstrate poorer
dental health indicators compared to local children
residing in Poltava.

MATERIALS AND METHODS

This cohort study was conducted at the City Children
Dental Clinic in Poltava. The study included 330 children
aged 6-7 years who visited the clinic for dental care or
preventive examinations. Inclusion criteria were: age 6-7
years, absence of chronic somatic pathologies, and spec-
ified place of residence. Two groups were formed: Group
I (IDC) consisted of 230 internally displaced children who
had been residing in Poltava for six months at the time
of examination (from February 2022 to August 2022),
and Group llincluded 100 children who were permanent
residents of Poltava. Among the participants, 56.7% were
boys and 43.3% were girls.

Dental status was assessed by evaluating the intensity of
caries using the dmft, dmft+DMFT, and DMFT indices; the
prevalence of caries was determined by the percentage of
children having atleast one decayed, missing or filled tooth;
oral hygiene was assessed using the Fedorov-Volodkina
Index (1971); the degree of gingivitis was evaluated with
the papillary-marginal index (PMI) in Parma modification
(1960). Enamel resistance was assessed using the TER test
(V.R.Okushko, L.I. Kosareva, 1983); the crystal-forming func-
tion of mixed saliva was measured using PA. Leus’s method
(1977).The rate of unstimulated saliva flow was calculated
using the formula Rs =V/T (ml/min), whereV represents the
volume of saliva (ml), and T is the collection time (min). The
hydrogen ion concentration (pH) of the oral fluid was deter-
mined using standard test strips (SPOFA, Czech Republic).

The normality of the data distribution was assessed using
the Shapiro Wilkinson test. Statistical analysis of the findings
obtained was performed using SPSS software, applying
parametric methods. The arithmetic mean (M) and standard
error of the mean (m) were calculated, and Student’s t-test
was used to compare the variables.

The study adhered to the key provisions of GSP (1996),
the Council of Europe Convention on Human Rights
and Biomedicine (04.04.1997), the World Medical As-
sociation Declaration of Helsinki on Ethical Principles
for Medical Research Involving Human Subjects (2013-
2014), and the Ethical Code of Scientists of Ukraine
(2009). These ethical standards were confirmed by the
protocol of the Bioethics Committee of Poltava State
Medical University (No. 231) for data collection and
processing of information about children.
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RESULTS

The survey was conducted on a sample of children di-
vided into two groups based on their place of residence:
Group linvolved 230 internally displaced children who
previously lived in frontline areas, with an average
age of 6.47+0.03 years; Group Il included 100 children
permanently residing in Poltava, with an average age
of 6.53+0.05 years (Table 1). According to the analysis,
the majority of children were previously residents of
the Kharkiv (59.6%), Donetsk (30%), Luhansk (7.4%),
and Zaporizhzhia (3%) regions.

The analysis of caries prevalence and intensity re-
vealed a significant difference between the groups
(Table 2). In children of Group I, the average caries
prevalence was 77.8%, representing 179 children with
carious lesions. In Group ll, the prevalence was slightly
lower and approached to 66%. Correspondingly, a high-
er caries intensity, measured by the dmft+DMFT index,
was observed in Group |, with a value of 3.31+0.2, which
ismore than 1.5 times higher than in Group 11(1.91+0.2;
p<0.05). A similar trend was noted for the intensity
of caries in primary teeth: in Group |, the value was
3.12+0.19, while in Group I, it was 1.72+0.18 (p<0.05).

Regarding permanent teeth, the prevalence and
intensity of caries were similar in both groups. The prev-
alence of caries according to the DMFT index was 10%
in Group land 11% in Group ll. The intensity of caries in
permanent teeth did not show significant differences
between the two groups (p>0.05).

The state of oral hygiene in internally displaced chil-
dren (Group ) was 1.52+0.03, while in children living
in Poltava (Group Il), this indicator was 1.42+0.02, and
both were assessed as good.

We observed reduced enamel resistance in inter-
nally displaced children, with the enamel resistance
test in Group | exceeding that of Group Il by 1.6 times
(4.23+0.18 and 2.64+0.12, p<0.05) (Table 3).

When analyzing the indicators of oral fluid homeosta-
sis, a decline was found in the IDP children (Table IV).
The hydrogen index (pH) of oral fluid was lower than
normal in both groups, but Group | children had the
lowest value, at 5.6+0.04.The salivary flow rate in Group
[ was 0.29+0.004 ml/min, which is 1.3 times lower than
in Group 11 (0.4+£0.01 ml/min, p<0.05).

The analysis of crystal-forming characteristics of oral
fluid showed that the mean value of microcrystallisation
typesin the Group I was higher and amounted to 2.5+0.04
compared to 2.02+0.07 in children of Group Il (p<0.05).

In the distribution of oral fluid microcrystallization
(MCS) types, it was found that type | MCS was most
prevalentamong children in Group I, observed in 25%
of the subjects, while in Group |, this type was less fre-
quent, at 12.2% (Fig. 1). Type Il MCS was detected in 51%



Comprehensive assessment of caries resistance in 6 -7 year-old children residing in Poltava...

Table I. Age characteristics of the examined children (age, M+m)

Sex
Groups N Age Boys Girls
N % n %
| 230 6,47+0,03 137 59,6 93 40,4
I 100 6,53+0,05 50 50 50 50
Table Il. Caries indicators in the examined children
Groups absorurteev::lenr:r)ee’r/(‘yo) Intensity, (Mm)
dmft dmft+DMFT DMFT dmft dmft+DMFT DMFT
[ 179/77,8 179/77,8 23/10 3,1240,19 3,31%0,21 0,19+0,04
i 56/66 66/66 . 1,72+0,18 1,91£0,21 0,19+0,06
p<0,05 p<0,05 p>0,05

Table ll1. State of oral hygiene (points), periodontal inflammation (%), and enamel resistance (points), M+m

Groups Gingival index, points PMA,% Enamel resistance test, points
I 1,52+0,03 0,17+0,08 4,23+0,18
1,42+0,02 0,45+0,33 2,64+0,12
! p<0,05 p<0,05 p<0,05

Table IV. Indices of oral fluid, M£m

Microcrystallization of oral fluid

Rate of oral fluid unstimulated secretion

Groups Ph, (units) (points) Tl
| 5,6+0,04 2,5+0,04 0,290,004
6,45+0,07 2,02+0,07 0,4+0,01
! p<0,005 p<0,05 p<0,00

of children in Group Il, almost double the occurrence in
Group |, where it was 23.5%. The worst MCS index, type
lll, which indicates low caries resistance and serves as
a marker of stress, was recorded in 64.3% of children
in Group I. This is significantly higher than in Group II,
where this index was found in only 24% of the subjects.

DISCUSSION

The war in Ukraine, one of the largest humanitarian cri-
ses of this century, has caused millions of Ukrainians to
becomeinternally displaced [9]. The conflict has severe-
ly impacted life in towns and villages on the frontline,
forcing people to seek refuge in remote locations. With
constant fighting, local residents cannot lead normal
lives, facing daily threats to their safety. The destruction
of infrastructure, social services, and the healthcare sys-
tem, along with economic hardships caused by the war,
has left many without access to essential psychological
and medical care, including dental care. Many children
have suffered from both physical and emotional trauma
and require support to recover and adapt to their new
circumstances.

Our study aimed to evaluate caries resistance of
the teeth by conducting a comprehensive analysis of
caries prevalence and assessing oral fluid parameters
in two groups: children from Poltava and internally
displaced children from frontline regions. The study
sought to examine the impact of the armed conflict
and displacement on the dental health of this group of
children compared to those living in a city farther from
the frontline, who had not been displaced.

Most districts in Poltava Oblast, an agricultural re-
gion, have normal or elevated fluoride concentration
in drinking water, and the regional dental disease
prevention program considers this factor. According
to the literature, the regions from which children
were primarily resettled to Poltava—namely Kharkiv,
Donetsk, Luhansk, and Zaporizhzhia—are industrially
polluted and have higher than normal fluoride levels
in drinking water, which influences caries rates [10]. To
evaluate the impact of resettlement on caries rates in
children, we compared literature data on caries prev-
alence in children from these regions [11, 12] with our
survey data from children in Poltava. This comparison
indicates that children from Poltava [13, 14] have a lower
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Fig. 1. Characteristics of
microcrystallisation of mixed
saliva in the examined chil-
dren depending on the dis-
tribution by groups, (%).

prevalence and intensity of caries, as reflected by the
dmft and DMFT indices.

When assessing the level of oral hygiene in children
from both groups, it was found that the indicators did
not differ significantly: the average oral hygiene index
forinternally displaced children was 1.52+0.025, and for
children living in Poltava, it was 1.42+0.02. Both values
are considered to indicate good oral hygiene status. This
suggests that, despite the different living conditions
and stressful situations faced by the internally displaced
children, their level of oral hygiene remains acceptable.

In contrast to the findings on oral hygiene, the anal-
ysis of caries prevalence showed significant differences
between the two groups. The average prevalence of
caries among internally displaced children was 77.8%,
an alarming indicator of the high level of caries in this
vulnerable population. In comparison, the prevalence of
caries among children living in Poltava was 66%, which,
although lower, still represents a significant dental health
concern for these children. Given the acceptable oral
hygiene levels, it can be assumed that other factors—
such as nutrition, access to healthcare services, and
psycho-emotional stress—may have a significantimpact
on the oral health of the studied children [15].

The negative impact of armed conflicts on the psy-
chological state of the population has been widely dis-
cussed in numerous scientific studies. The link between
the dental health of internally displaced children and
the consequences of living under constant stress has
also been explored. A study conducted in Syria by Wail
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Habal et al. examined the effects of the Syrian crisis,
assessing the mental and oral health of 99 Syrian inter-
nally displaced adolescents. The results demonstrated
a significant relationship between mental health and
oral health: participants diagnosed with psychological
changes were more likely to rate the condition of their
teeth and gums as average or poor [16].

According to our data, internally displaced children were
found out to have decreased oral fluid parameters, such as
lower pH levels, reduced salivary flow rates, and diminished
mineralizing potential, all indicating low caries resistance.
This may be attributed to stress factors and limited access
to dental care, which contribute to higher rates of caries. Itis
well known that saliva maintains oralhomeostasis through
various functions, including lubrication, buffering, enamel
mineralization, and antimicrobial activity. Salivary gland
innervation and secretion are regulated by the central
nervous system, and chronic stress can influence the con-
centration of salivary proteins and reduce salivary flow rates.
This increases the risk of caries affects the concentration of
salivary proteins and salivary flow rate [17, 18, 19, 20, 21].

Numerous studies have reported changes in the
saliva composition and properties under the influence
of stress caused by traumatic events [22, 23, 24, 25].
Research conducted by N.Yu. Yemelyanov in 2023 con-
firms that prolonged chronic stress significantly affects
both the qualitative and quantitative parameters of
oral fluid, highlighting the importance of non-invasive
diagnostic methods, such as saliva microcrystallization
analysis, for detecting stress [26].
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In our study, the microcrystallization properties of oral
fluid in internally displaced children showed significant
changes that negatively impacted their dental health. The
differences identified in the prevalence of microcrystalli-
zation (MCS) types suggest varying levels of stress and,
consequently, potential health risks. In children who were
exposed to considerable stress, Type | MCS, the most favor-
able for caries resistance, was observed twice as rarely asin
children from Poltava (12.2% versus 25%). Similarly, Type
I MCS was detected in 51% of children in Group Il, nearly
double the occurrence compared to Group | (23.5%).

The most alarming finding is the high rate of Type
[l MCT, recorded in 64.3% of children in Group I. This
value is significantly higher than in Group Il (24%),
further confirming that stress factors related to the
living conditions of internally displaced children have
a substantial impact on their health.

CONCLUSIONS

This study revealed an increased susceptibility to caries in
internally displaced children. The prevalence of caries among
them was 77.8%, significantly higher than the 66% observed
in children from Poltava. Although the level of oral hygiene in
both groups was good (1.52 in internally displaced children
and 1.42 in Poltava children), the morphological characteris-
tics of the oral fluid indicated a high cariesogenic potential
reflected in the lower pH (5.6 + 0.04), reduced salivary flow
rate (0.29 ml/min), low mineralizing potential (2.5 + 0.04),and
enamel resistance in internally displaced children, which was
1.6 times lower than in children from Poltava. These findings
highlight the urgent need for targeted preventive programs to
protect the dental health of this vulnerable group of children.
These findings underscore the need for targeted prevention
programs to support the dental health of this group of children
and to adapt the regional prevention program accordingly.
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